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1.1 

Section 1 – Terms and Definitions 

SECTION 1 - TERMS AND DEFINITIONS 

1-1 GENERAL
Whenever the following terms, titles, or abbreviations are used in these Specifications or in any

document or instrument where these Specifications govern, the intent and meaning are as noted. 
Working titles having a masculine gender, such as "workman" and "journeyman" and the pronoun 
"he,” are utilized in the specifications for the sake of brevity and are intended to refer to persons of 
either gender. 

1-2 ABBREVIATIONS

AAN American Association of Nurserymen 
AASHTO American Association of State Highway and Transportation Officials 
AB Aggregate Base 
AC Asphalt Concrete 
ACI American Concrete Institute 
AISC American Institute of Steel Construction 
AISI American Iron and Steel Institute 
ANSI American National Standards Institute 
APA American Plywood Association 
ASA American Standards Association 
ASME American Society of Mechanical Engineers 
ASTM American Society for Testing and Materials 
AWG American Wire Gage 
AWS American Welding Society 
AWWA American Water Works Association 
BMP Best Management Practice 
Cal/OSHA California Occupational Safety and Health Administration 
Caltrans California Department of Transportation 
CBC California Building Code 
CFR Code of Federal Regulations 
CICP Cost Incentive Change Proposal 
CIH Certified Industrial Hygienist 
CIP Cast-In-Place 
CL Centerline 
CMU Concrete Masonry Units 
CPM Critical Path Method 
CRM Crumb Rubber Modifier 
CSI Construction Specifications Institute 
CY Cubic Yard(s) 
DBE Disadvantaged Business Enterprise 
DI Drop Inlet 
EA Each 
ESCP Erosion and Sediment Control Program 
EP Edge of Pavement 
F Fahrenheit 
FHWA Federal Highway Administration 
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FS Federal Specifications 
ICC International Code Council 
Inv Invert 
ISA International Society of Arboriculture 
ITE Institute of Transportation Engineers 
LB Pound 
LF Linear Feet 
LS Lump Sum 
MUTCD Manual on Uniform Traffic Control Devices – latest California version 
NBFU National Board of Fire Underwriters 
NEC National Electrical Code 
NEMA National Electrical Manufacturers Association 
NFPA National Fire Protection Association 
NPDES National Pollution Discharge Elimination System 
NPT National Pipe Thread Taper 
NSF National Sanitation Foundation 
OSHA Occupational Safety and Health Act 
PCC Portland Cement Concrete 
PSI Pounds Per Square Inch 
PSIG Pounds per square inch, gauge 
QA Quality Assurance 
QC Quality Control 
RSP Rock Slope Protection 
RWQCB Regional Water Quality Control Board 
SD Storm Drain 
SDS Safety Data Sheets 
SF 
SS 

Square Foot/Feet 
Sanitary Sewer 

STA Station 
SWPPP Storm Water Pollution Prevention Plan 
TIA Time Impact Analysis 
Title 8 Title 8 (Construction Safety Orders) of the California Code of Regulations 
Title 19 Title 19 (Public Safety) of the California Code of Regulations 
Title 24 Title 24 (Building Standards) of the California Code of Regulations 
TOC Top of Curb 
Typ. Typical 
UL Underwriters' Laboratories, Inc. 
USBR United States Bureau of Reclamation 
WCLA West Coast Lumbermen's Association 
WIC Woodwork Institute of California 
WPCP Water Pollution Control Program 
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Section 1 – Terms and Definitions 

1.3 

1-3 DEFINITIONS
Agency -- Means the County of Sacramento, or another agency or district that may adopt these 
Specifications, acting through its authorized representatives. 
Allowance -- An amount of money set aside under the Contract for a special purpose identified 
in the Contract. See Section 8-2.05, “Allowances.” 
Architect and/or Consulting Engineer-- A person or persons, firm, partnership, joint venture, 
corporation, or combination thereof or authorized representative thereof, acting in the capacity of 
consultant to the Agency. The Architect or Consulting Engineer will only issue directions to the 
Contractor through the Agency. When the Specifications require that approval be obtained from 
the Architect or Consulting Engineer, the approval must be requested from and be given by the 
Agency. 
Asphalt Concrete, or AC – Is the same as “Hot Mix Asphalt” or “HMA.” 
Asphalt Rubber Hot Mix or ARHM - Is the same as “Rubberized Hot Mix Asphalt” or “RHMA” 
As Shown, Etc. -- Where "as shown,” "as indicated,” "as detailed,” or similar words are used, 
the reference is to the Contract unless specifically stated otherwise. Where "as directed,” "as 
permitted,” "approved,” or similar words are used, they mean the direction, permission, or 
approval of the Agency. 
Bid -- When submitted on the prescribed bid proposal form, properly signed and guaranteed, the 
Bid constitutes the offer of the Bidder to complete the Work at the price shown on the Bidder’s bid 
proposal form. 
Bidder -- Any person, persons, firm, partnership, joint venture, corporation, or combination 
thereof, submitting a Bid for the Work, acting directly or through a duly authorized representative. 
Bid Documents -- The sum of the documents that comprise the Bid by a Bidder to perform the 
Work. 
Bid Opening -- The event conducted by the Agency during which sealed Bids, submitted by 
Bidders to perform the Work, are publicly opened and read. 
Board Of Supervisors -- The Board of Supervisors of the County of Sacramento, a political 
subdivision of the State of California. Also referred to as “Board.” 
Board of Directors -- The Board of Directors of the special district or agency named in the Notice 
to Contractors. Also referred to as “Board.” 
Calendar Day -- Every day shown on the calendar including weekends and legal holidays. For a 
Calendar Day Contract every day will be charged toward the Contract Time. 

Contract -- The written Agreement signed by the Agency and the Contractor covering the Work. 
The Contract includes the Notice to Contractors, Bid Proposal, Plans, Specifications, Special 
Provisions, contract bonds, project-specific specifications or documents; and all Contract Change 
Orders or other written orders or directives of the Agency, and all other project-specific 
documents. 
Contract Change Order -- A Contract amendment approved by the Agency or by the Board that 
includes, but is not limited to, alterations, deviations, additions to, or deletions from, the 
Contract. A single Contract Change Order may address one or more contract changes. 
Contract Completion Date - Contract Time as adjusted by additional days granted for
unavoidable delays. 
Contract Documents – The documents that describe the Work to be performed, including 
these Standard Construction Specifications, the Special Provisions, the Contract Plans, all 
addenda, the Notice to Contractors, the Bid Proposal, all required bonds, all Contract Change 
Orders or other written orders or directives of the Agency, including, but not limited to, Field 
Instructions or other written directives, and written responses to Requests for Information, and 
all other project-specific documents. See Section 4-1, “Intent of Contract Documents,” of these 
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Specifications. 
Contractor -- The person or persons, firm, partnership, joint venture, corporation, or 
combination thereof, private or municipal, who (that) has (have) entered into a Contract, as 
defined in these Specifications, with the Agency. Also referred to as Prime Contractor. 
Contract Time – The time stated in the Contract for completion of the Work. The Contract 
Time may be a single allotment of time, milestones, or a group of times specific to portions of 
the Work, or a combination thereof. 
County -- The County of Sacramento, a political subdivision of the State of California. 
Engineer -- The County Engineer of Sacramento County, or Agency Engineer of the district, or 
agency for which work will be done under these Specifications, acting personally or through 
agents or assistants duly authorized by the Engineer. 
eProcurement system - The internet based system through which the Agency handles 
procurement and bidding processes and tasks in electronic format. Estimated Quantities -- The 
list of items of work and the estimated quantities associated with the Work. The Estimated 
Quantities provide the basis for the Bid. 
Inspector -- The person or persons authorized to act as agent(s) for the Agency in the inspection 
of the Work. 
Legal Holidays -- The following days are recognized as legal holidays by the Agency: 

New Year’s Day January First 
Martin Luther King, Jr. Day Third Monday in January 
Lincoln’s Birthday February Twelfth 
Washington’s Birthday Third Monday in February 
Cesar Chavez Day March Thirty-First 
Memorial Day Last Monday in May 
Juneteenth June Nineteenth 
Independence Day July Fourth 
Labor Day First Monday in September 
Columbus Day Second Monday in October 
Veterans’ Day November Eleventh 
Thanksgiving Day Fourth Thursday in November 
Thanksgiving Friday Friday after Thanksgiving 
Christmas December Twenty-Fifth 

Notice To Contractors -- The written notice whereby interested parties are informed of the 
date, location, and time of the Bid Opening of a proposed Agency Project and the terms and 
conditions of submitting Bids to perform the Work. Also, Notice to Bidders, Invitation to Bid. 
Notice To Proceed -- The written authorization by the Agency to the Contractor specifying the 
date the Work may begin and any conditions regarding the beginning of the Work. 
Plans -- Plans, drawings, profiles, cross sections, details, working drawings, and supplemental 
drawings, approved by the Agency, which show the locations, character, dimensions, and details 
of the Work. 
Project -- Means the Work. 
Proposal – Means “Bid.” 
Record Drawings -- Drawings prepared by the Contractor that document changes and additions 
to, or deductions from, the Plans, and that represent the Work as constructed. Final Record 
Drawings are the permanent record and are archived by the Agency. 
See Section 11-3, “Record Drawings,” of these Specifications. 
Schedule of Values -- A statement furnished by the Contractor to the Agency reflecting the 
portions of the Total Contract Price allotted for the various parts of the Work for each work activity 
contained on the project schedule. Unless otherwise indicated, the total of the Schedule of Values 
must equal the full cost of the Work, including all labor, materials, equipment, overhead, and profit. 
For lump sum contracts, the Schedule of Values is the basis for reviewing the Contractor's 
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application for progress payments. 
Special Provisions -- The Special Provisions are specific clauses setting forth conditions or 
requirements unique or specific to the Work and supplementary to these Standard Construction 
Specifications. 
Standard Construction Specifications -- The directions, provisions, and requirements 
contained herein. When the term “Standard Specifications" or "these Specifications" is used, it 
means the provisions as set forth herein, together with any amendments or revisions that may be 
set forth in the Special Provisions. The Standard Specifications are comprised of “General 
Provisions” and “Technical Provisions.” 
Standard Drawings -- The Standard Drawings of the Agency which are incorporated into the 
Standard Construction Specifications and made a part of the Plans by reference. 
State -- The State of California. 
State Specifications -- The version of the State of California Standard Specifications, issued by 
the California Department of Transportation, in effect at the time of Notice to Contractors 
unless noted otherwise. 
State Plans -- The version of the State of California Standard Plans issued by the California 
Department of Transportation in effect at the time of Notice to Contractors, 
unless noted otherwise. 
Subcontractor -- A properly licensed party under contract and responsible to the Contractor for 
performing a specified part of the Work; or a properly licensed party under contract and 
responsible to a Subcontractor of the Contractor. Includes all lower tiered Subcontractors. 
Supplemental Drawing -- Supplemental drawings define the Plans or Specifications in greater 
detail by providing additional information that may have not been specifically or clearly shown or 
called out on the Plans or in the Specifications. 
Total Contract Price – The total price for the Work as bid by the Contractor including any 
additions or subtractions made via Contract Change Orders. 
Work -- All actions which the Contractor is contractually required to do as specified, indicated, 
shown, reasonably inferred, or fairly implied in the Contract to construct the Work, including all 
alterations, amendments, or extensions made by Contract Change Order or other written orders 
or directives of the Agency. Unless specified otherwise in the Contract, the Work includes 
furnishing all materials, supplies, equipment, tools, labor, transportation, supervision, and all 
incidentals necessary to complete the Work. 
Working Day -- Any day except: (a) Saturdays, Sundays, and legal holidays; (b) days on which 
the Contractor is specifically required by the Special Provisions or by law to suspend construction 
operations; or (c) days on which the Contractor is prevented from proceeding with the current 
controlling operations of the work due to inclement weather or conditions resulting immediately 
from the inclement weather. See Section 7-17, “Inclement Weather and Contract Time”. . 
Working Drawing -- Working Drawings detail a particular item of work and the manner in which 
it is to be accomplished or performed. Working Drawings are prepared by the Contractor as a 
submittal, or a portion of a submittal, and may be specifically requested by the Agency or required 
in the Contract or a Field Instruction or other written directive. 
Written Directive -- Directives from the Agency includes emails, letters, Field Instructions and 
RFI responses. 
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Section 2 – Bid Requirements and Conditions 

2.1 

SECTION 2 BID REQUIREMENTS AND CONDITIONS 

2-1 BID PROPOSALS
The Agency will furnish to each prospective Bidder a bid proposal form, which, when properly

completed and executed, is the Bidder's Bid for the Work. Bids must be submitted on the Agency- 
furnished bid proposal form to be valid and accepted. Bids that are not submitted on the Agency- 
furnished bid proposal form can be rejected. The Bid must also comply with the following 
requirements: 

It must be in English, be legible, and be properly signed by the Bidder if the Bidder is an 
individual, or by a member of a partnership, or by an officer of a corporation authorized to sign 
contracts on behalf of the corporation, or by an agent of the Bidder. If submitted by a corporation, 
the Bid must identify the State under the laws of which the corporation is chartered or organized. 
Signatures scanned or transmitted electronically are acceptable, with such scanned signatures 
having the same legal effect as original signatures. 

2-1.01 Unit Price Bid
Where the Bid for an item of Work is to be submitted on a unit price basis, the Bidder must bid

a unit price as total compensation for completion of one unit of the Work described under that item. 
Multiply the bid unit price by the Estimated Quantity included in the bid proposal form to derive a 
total bid price for each bid item. The total amount bid for a unit price contract must be entered on 
the space provided on the bid proposal form as a grand total of all individual items. 

The Estimated Quantities included on the bid proposal form are approximate and are only 
included in the bid proposal form as a basis for comparison of Bids. The Agency does not represent 
or agree, expressly or by implication, that the actual amount of Work will equal the Estimated 
Quantities. Payment will be made for the actual quantity of Work performed in accordance with the 
Contract. The Agency reserves the right to increase or decrease the amount of any class or portion 
of the Work or to omit portions of the Work. If the final quantity of an item of Work required under 
the Contract varies from the Estimated Quantities by 25 percent or more, compensation may be 
adjusted in accordance with the State Specifications, except that markups are to be applied per 
Section 9-9, “Markups for Changed Work.”. 

2-1.02 Lump Sum Bid
Where the bid for an item of Work is to be submitted on a "lump sum" or "job" basis, the

Bidder must enter a single lump-sum price in the appropriate place on the bid proposal form. 
Items bid on a lump-sum basis must result in a complete structure, operating plant, or system in 
satisfactory working condition with respect to the functional purposes of the installation as 
described in the Contract, and no extra compensation will be paid for anything omitted but 
reasonably and fairly implied. 

2-1.03 Allowances
Where allowance items have been included on the bid proposal form by the Agency, the

total amount entered on the bid proposal form must be included in the Total Bid Price. However, 
the total amount to be paid for the Work included in the Allowance is the amount of the 
Allowance actually utilized in the course of completing the Work. 
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2-2 PREPARATION AND SUBMISSION OF BIDS
By submission of a Bid, the Bidder acknowledges that the Bidder has examined the job site

and Bid Documents and that the Bidder understands and accepts the nature and location of the 
Work, the general and local conditions to be encountered, conditions of the site, the character, 
quality and scope of the Work, the availability of labor, electric power, water, the character, 
quality, and quantity of surface and subsurface (as identified in the Bid documents or as are 
readily predictable by an observant person) materials or obstacles on the site, the quantity and 
type of materials and equipment to be furnished, and all requirements of the Contract or other 
matters which can affect the Work or the cost. Failure of a Bidder to become acquainted with all 
of the available information concerning conditions does not relieve the Bidder of the 
responsibility for properly estimating the difficulties or cost of the Work. 

Bid prices must include everything necessary for the completion of the Work and fulfillment 
of the Contract, including, but not limited to, furnishing all materials, equipment, tools, 
excavation sheeting, bracing and supports, plant, labor and services, except as provided 
otherwise in the Contract. Bid prices must also include labor and material escalation and all 
federal, State, and local taxes, and all other fees and costs not expressly paid for by the Agency 
as stated in the Special Provisions. 

If the estimated Contract amount is $1,000,000.00 or more, the Bidder must include with the 
Bid a completed, signed Iran Contracting Act Disclosure Form in accordance with Public 
Contract Code sections 2202 through 2208. A sample of the required form is included in 
Appendix A of these Specifications. 

Bids must be submitted on the Agency's eProcurement system website as indicated in the 
Notice to Contractors. All Bid pricing, forms, and attachments requested in the online bid 
posting must be completed and submitted no later than the date and time indicated in the Notice 
to Contractors or subsequent Addendum in order for the Bid to be considered by the Agency. 
Bidders will receive confirmation from the Agency’s eProcurement system providing the date 
and time that the Bid was received by the Agency. Late Bids will not be accepted by the 
Agency. Bids delivered by hand, fax, telephone, e-mail, or any postal carrier will not be 
accepted by the Agency. 

2-3 EXAMINATION OF PLANS, SPECIFICATIONS, AND SITE WORK
The Bidder must carefully examine the site of the proposed Work and the Plans, the Special

Provisions, these Specifications, and Bid Documents and must be satisfied as to the character, 
quality, and quantity of the Work, including surface and subsurface materials or obstacles to be 
encountered. The submission of a Bid is conclusive evidence that the Bidder is satisfied 
through the Bidder’s own investigation as to the conditions to be encountered; the character, 
quality, quantity and scope of work to be performed; and the materials and equipment to be 
furnished. 

If material discrepancies or errors are found in the Plans and Special Provisions prior to the 
opening of Bids, an Addendum may be issued (see Section 2-9, “Addenda,” in these 
Specifications). Otherwise, discrepancies or conflict among the Plans, the Special Provisions, 
these Specifications, and Bid Documents are governed by Section 4-1, “Intent of Contract 
Documents.” 

2-4 SUBSURFACE CONDITIONS
Investigations of subsurface conditions by the Agency are made for the purpose of design

only. There is no guarantee, either expressed or implied, that the conditions indicated are 
representative of those existing throughout the Work, or any part of it, or that unusual site 
conditions might not occur. Unusual site conditions are defined in Public Contract Code section 
7104 and Section 7-6, “Unusual Site Conditions,” of these Specifications. 
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2-5 CONTRACTORS/SUBCONTRACTORS TO BE LICENSED AND REGISTERED
The Bidder must hold a valid Contractor License under the provisions of chapter 9 of division

3, of the Business and Professions Code (commencing with section 7000) and be registered 
pursuant to Labor Code section 1725.5 as noted in the Notice to Contractors. Unless specified 
otherwise in the Special Provisions, the Bidder must indicate the license number and class in the 
space provided on the Bid proposal. 

Subcontractors engaged to perform portions of the Work must be licensed under the 
provisions of Business and Professions Code section 7000 et seq. and be registered pursuant to 
Labor Code section 1725.5 to do the type of work for which they are subcontracted. Subcontractor 
license numbers must be provided to the Agency as required by Section 2-8, “Subcontractors,” of 
these Specifications. 

Failure of the Bidder to obtain proper and adequate licensing prior to Bid opening may render 
the Bid non-responsive. Pursuant to Public Contract Code section 20103.5, projects that receive 
federal funding may not be subject to this requirement. 

2-6 COMPETENCY OF BIDDERS
It is the intent of the Agency to award a Contract only to a Bidder who furnishes satisfactory

evidence of requisite experience and ability and has sufficient capital, facilities, and plant to 
prosecute the Work successfully and promptly and complete the Work within the time stated in 
the Contract. 

If required by the Special Provisions, a statement of experience and business standing, 
together with that of all Subcontractors designated in the Bid, must be submitted on an Agency- 
provided form by the three (3) apparent low Bidders within three (3) Working Days of Bid opening. 

To determine the experience of a Bidder, relevant evidence that the Bidder, or Bidder’s 
personnel, has satisfactorily performed on other contracts of similar nature and magnitude or 
difficulty will be considered. 

2-7 JOINT VENTURE BIDS
If two or more prospective Bidders desire to bid jointly as a joint venture on a single project,

the joint venture Bid must be accompanied by a notarized copy of a valid license issued to the 
joint venture by the Contractors State License Board. If a copy of the joint venture license is not 
filed with the Bid, award of the Contract might be delayed, or the Bid may be rejected. 

2-8 SUBCONTRACTORS
Unless noted otherwise in the Special Provisions, the Contractor agrees to perform with its

own organization Contract work amounting to at least thirty percent (30%) of the total bid price, 
excluding specialty items designated by the Agency on the bid proposal form. The total price bid 
includes the cost of material and manufactured products that are to be purchased or produced by 
the Contractor under the Contract. Specialty items may be performed by subcontract, and the 
amount of any such specialty items performed may be deducted from the total bid price before 
computing the amount of work required to be performed by the Contractor’s own organization. "Its 
own organization" means only workers employed and paid directly by the Prime Contractor, and 
equipment owned or rented by the prime contractor, with or without operators. Employees or 
equipment of a subcontractor, assignee, or agent of the Prime Contractor are not part of the 
Contractor’s organization. "Specialty Items" are limited to work that requires highly specialized 
knowledge, abilities, or equipment not ordinarily available in the type of contracting organizations 
qualified and expected to bid on the contract as a whole and are limited to minor components of 
the overall contract. Where an entire item is subcontracted, the value of work subcontracted is 
the Contract item bid price. When a portion of an item is subcontracted, the value of work 
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subcontracted is the estimated percentage of the Contract item bid price, determined from 
information submitted by the Contractor, subject to approval by the Agency. In accordance with 
the Subletting and Subcontracting Fair Practices Act (Public Contract Code section 4100 et seq.), 
each Bidder must list in his or her Bid each Subcontractor that will perform work in an amount in 
excess of 1/2 of 1 percent of the total bid or, in the case of a Bid for the construction of streets or 
highways, including bridges, $10,000, whichever is greater, and the name, address, Contractors 
State License Board number and work portions to be performed by each Subcontractor listed. 
Show work portions by bid item number, description, and percentage of each bid item 
subcontracted. Each Subcontractor must have an active and valid State Contractor's license with 
a classification appropriate for the work to be performed. Bidders must complete all requested 
fields for each Subcontractor listed on the designation of subcontractors form provided in the 
Agency's eProcurement system, and upload and submit a completed form with their Bid. Failure 
to do so may render the Bid non-responsive. The Contractor may not list a debarred 
Subcontractor; a current list of debarred contractors is available at the Department of Industrial 
Relations’ website. If a Bidder fails to specify a Subcontractor for a portion of the Work or specifies 
more than one Subcontractor for the same work, the Bidder agrees that the Bidder is fully qualified 
to perform and will perform that portion of the Work. If, after the award of the Contract, the 
Contractor subcontracts a portion of the Work, except as provided in Public Contract Code 
sections 4107 and 4109, the Contractor may be subject to the penalties specified in Section 
4110of the Act, and the Agency may refer the violation to the Contractors State License Board. A 
listed Subcontractor must perform, with the Subcontractor’s own organization and with workers 
under the Subcontractor’s immediate supervision, work of a value of not less than 75 percent of 
the value of each item of work for which the Subcontractor is listed. Pursuant to Public Contract 
Code section 6109, a Contractor cannot perform work with a Subcontractor who is ineligible to 
perform work on public works projects pursuant to Labor Code sections1777.1 and 1777.7. The 
apparent low Bidder must submit the license numbers of all Subcontractors to the Agency within 
3 Working Days of Bid opening. If the low Bidder is not the apparent low Bidder, the low Bidder 
must submit the license numbers of all listed subcontractors to the Agency within 3 Working Days 
of the date notified. The Contractor must include provisions in every Subcontract that the Contract 
between the Contractor and the Agency is part of the Subcontract, and that all terms and 
provisions of the Contract are incorporated in the Subcontract. Copies of all Subcontracts are to 
be provided to the Agency within 2 Working Days of a written request. No Subcontract releases 
the Contractor from the Contract or relieves the Contractor of their responsibility for a 
Subcontractor's work. If the Contractor violates Public Contract Code section 4100 et seq., the 
Agency may exercise the remedies provided under Public Contract Code section 4110. The 
Agency may also refer the violation to the Contractors State License Board as provided under 
Public Contract Code section 4111. Each Subcontract must comply with the terms of the 
Contract.). The Contractor shall provide copies of Subcontracts to the Engineer upon request. 

Subcontractor who fails to prosecute the work satisfactorily shall be immediately removed by 
the Contractor and not used again. 

2-9 ADDENDA
The correction of material discrepancies in, or material additions to/omissions from, the Plans,

the Special Provisions, these Specifications, or Contract Documents, or an interpretation thereof, 
during the bidding period will be made only by an Addendum issued by the Agency. Addenda will 
be posted on the Agency's eProcurement system website and available for review by all Bidders. 
Bidders must acknowledge all Addenda before submitting a Bid. All Addenda become part of the 
Contract Documents upon issuance. Interpretations or explanations not included in an Addenda 
shall not be considered binding. 
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2-10 ASSIGNMENT OF ANTITRUST ACTIONS
The Bidder must comply with Public Contract Code section 7103.5(b), as follows:

“In entering into a public works contract or a subcontract to supply goods, services, or 
materials pursuant to a public works contract, the contractor or subcontractor offers and agrees 
to assign to the awarding body all rights, title, and interest in and to all causes of action it may 
have under Section 4 of the Clayton Act (15 U.S.C. Sec. 15) or under the Cartwright Act (Chapter 
2 (commencing with Section 16700) of Part 2 of Division 7 of the Business and Professions Code), 
arising from purchases of goods, services, or materials pursuant to the public works contract or 
the subcontract. This assignment must be made and become effective at the time the awarding 
body tenders final payment to the contractor, without further acknowledgment by the parties.” 

2-11 BID GUARANTEE
The Bid must be accompanied by a Bid Guarantee in the form of cash, a certified check, a

cashier’s check, or a Bidder’s bond. The Bid Guarantee must be executed by an admitted surety 
insurer in favor of the Agency, the amount of which must be not less than 10 percent of the base 
Bid amount, or other security acceptable to the Agency. Bids not accompanied by a Bid Guarantee 
will be rejected. 

The Agency is authorized to forfeit sums of the Bid Guarantee as specified in Section 3-8 of 
these Specifications. 

Bidders must upload a copy of their Bid Guarantee and submit it with their Bid in the Agency's 
eProcurement system. After Bids are opened and the apparent lowest bidders identified, the 
apparent low Bidder must deliver their original Bid Guarantee to the Agency by 4:00 PM the first 
Monday following Bid Opening, to: County of Sacramento, Contracts & Purchasing Division, 9660 
Ecology Lane, Sacramento, CA 95827. If the Agency rejects the apparent low bid, subsequent 
bidders must deliver their original Bid Guarantee within two working days of the County’s written 
request. 

2-12 WITHDRAWAL OF BID
A Bid may be withdrawn prior to the time stated for the submission of Bids in the Notice to

Contractors by canceling or deleting the submitted Bid in the Agency's eProcurement system. 
The withdrawal of a Bid does not prejudice the right of a Contractor to file a new or revised Bid in 
accordance with the Notice to Contractors. Bids may be revised in the Agency's eProcurement 
system at any time prior to the Bid due date and time. 

2-13 PUBLIC OPENING OF BIDS
Bids will be publicly opened by electronically unsealing the Bids on the Agency's

eProcurement system website as indicated in the Notice to Contractors or a subsequent 
Addendum. Bidders and the public can view Bids received on the Agency's eProcurement system 
website after the Bid due date and time. 

2-14 REJECTION OF BIDS
The Agency reserves the right to reject any and all Bids. Bids containing omissions, erasures,

alterations, conditions, or additions not called for may be rejected. The Agency reserves the right 
to waive irregularities in a Bid and to make an award in the best interests of the Agency. 

A bid in which the prices are unbalanced may be rejected. For purposes of this section, a Bid 
is “unbalanced” when unreasonably high values are placed on certain items in a unit price 
contract, and unreasonably low prices are placed on other items for the purpose of receiving large 
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payments at the beginning of the Contract period, or for maximizing the Bidder’s profits on items 
that will be used in greater quantities than what is estimated in the bid proposal form (and, 
consequently, under-pricing items the Bidder believes will be used in significantly lesser 
quantities.) The Agency’s determination on what constitutes reasonable pricing shall be final. 

2-15 STATEMENT OF NON COLLUSION
Each Bidder is required to file a statement of non-collusion in accordance with Public Contract

Code section 7106 of the Public Contract Code. Failure to submit a statement will result in the Bid 
being considered non-responsive. If there is collusion among Bidders, Bids submitted by those 
Bidders will not be considered. A sample of the required form is included in Appendix A of these 
Specifications. 

2-16 RELIEF OF BIDDERS
Attention is directed to Public Contract Code sections 5100 through 5107 concerning relief of

Bidders, and in particular to the requirement in section 5103 that, if the Bidder claims a material 
mistake was made in its Bid, the Bidder must give the Agency written notice of the mistake within 
5 Working Days after the opening of the Bids, specifying in detail how the mistake occurred. 
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SECTION 3 - AWARD AND EXECUTION OF 
CONTRACT 

3-1 TIME OF AWARD
If the Contract is awarded, the award is expected to be made within 30 Calendar Days after Bid

Opening. Bids shall remain open for 90 Calendar Days after the opening of bids. If the lowest 
responsive, responsible Bidder refuses or fails to execute the Contract, the Agency may award the 
Contract to the second lowest responsive, responsible Bidder. The specified period of time within 
which the award of the Contract may be made may be subject to extension for further periods as 
agreed upon in writing by the Agency and the Bidder. 

3-2 CONSIDERATION OF BIDS
After the Bids have been opened and read, they will be checked for accuracy and compliance

with these Specifications and the Special Provisions, if any. 
If the product of a unit price and an estimated quantity does not equal the amount bid, the unit 

price will govern and the correct product of the unit price and the estimated quantity will be the 
amount bid. If the sum of two or more items in a bidding schedule or the sum of two or more bidding 
schedules does not equal the total amounts quoted, the individual item or schedule amounts govern 
and the correct total is the amount bid. If the Bid is missing a unit price, then it may be rejected as 
incomplete. 

After the Agency has made corrections in mathematical errors, all Bids will be compared based 
on the bid form. 

3-3 AWARD OF CONTRACT
If the Contract is awarded, the award will be to the lowest responsive, responsible Bidder. In

addition to price in determining the lowest responsive, responsible Bidder, consideration will be 
given to: 

• The ability, capacity and skill of the Bidder to perform the Work;
• the ability of the Bidder to perform the Work within the time specified, without delay;
• the ability of the Bidder to perform the Work in a safe manner;
• the character, integrity, reputation, judgment, experience and efficiency of the Bidder;

and
• the quality of the Bidder's previous work performed for the Agency.

Award will be based on the lowest total price for the sum of the base bid price plus the bid prices
of selected alternate or alternates, unless otherwise specified in the Notice to Contractors. 
Alternates will be taken in order from a list of those items, depending on available funds as identified 
in the bid solicitation. 

3-3.01 Notice of Intent To Award
After the Agency has fully reviewed the bid documents and identified the lowest responsive,

responsible Bidder, the Agency will issue a Notice of Intent to Award (NOIA) to all bidders. 

3-3.01.A Cone of Silence
Award of this Contract shall be under a “Cone of Silence”. The Cone of Silence is designed to

protect the integrity of the bidding process by shielding it from undue influences prior to the 
recommendation of a contract award. During the Cone of Silence period, all communications 
regarding this Contract between potential bidders and the Agency shall be addressed only to the 
Agency Contact or designee. The Cone of Silence remains in effect from the time the Notice to 
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Contractors is issued, until the contract is awarded, including any Bid Award Protest period prior to 
contract award... Other than the Agency Contact, communication (of any form) with any Agency 
staff, including its consultants and Board members and their staff, is prohibited during the Cone of 
Silence period. Violation of this Cone of Silence shall be grounds for Bid rejection. 

3-3.01.B Bid Documents Protest
Protests regarding bidding documents must be filed in writing (electronic or hard copy) to the

County of Sacramento, Department of General Services, Contract and Purchasing Division, 9660 
Ecology Lane, Sacramento CA 95827, within five (5) Working days after the Agency issues the 
NOIA. Protests received after the five (5) Working day deadline will not be considered by the 
Agency. A copy of the protest should be submitted to the Agency Contact designated in the Notice 
to Contractors on the same day. 

3-3.01.C Bid Award Protest
After thorough review of the bids, the Agency will issue the NOIA to the lowest responsive,

responsible bidder. The NOIA will be provided to all bidders in writing. 
Only a Bidder may file a protest. Protests shall include a detailed statement of the factual and/or 

legal grounds for the protest and the remedies sought by the bidder submitting the protest. Bid 
protests must include copies of all documents forming the basis of the protest and must be signed 
by the person authorized to submit the protest on behalf of a Bidder. 

A protest regarding bid opening procedures, Bids or the selection of the successful Bidder shall 
be submitted with supporting documentation in writing (electronic or hard copy) to the County of 
Sacramento, Department of General Services, Contract and Purchasing Division, 9660 Ecology 
Lane, Sacramento CA 95827, within five (5) business days after the Agency issues the NOIA. 
Protests received after the five (5) business day deadline will not be considered by the Agency. A 
copy of the protest should be submitted to Agency Contact designated in the Notice to Contractors 
on the same day. 

The Agency will evaluate the merits of the protest and will make the final determination regarding 
a bid award protest. The Agency will issue its determination in writing and distributed to all Bidders 
prior to the Board meeting at which the proposed contract award will be considered. The Board 
Agenda will also be published indicating the recommended award consistent with the requirements 
of the Ralph M. Brown Act (Government Code section 54950 et seq.). 

If the protestor disagrees with the Agency’s decision, the protesting party may seek relief from 
the Board at the public hearing for award of the Contract. 

Once the Board has awarded the Contract, the protesting party may appeal the Board’s award 
to the Superior Court. 

3-4 PERFORMANCE AND PAYMENT BONDS
The format of the Performance Bond and Payment Bond forms must be those contained in

Appendix A of these Specifications. 
As part of the execution of the Contract, the successful Bidder must furnish Performance and 

Payment corporate surety bonds for the benefit of the Agency. Bonds must be executed by a surety 
company authorized to do business in the State of California and listed in the current Federal 
Department of Treasury Circular 570. 

3-4.01 Performance Bond
The Performance Bond to guarantee the performance of all covenants and stipulations of the

Contract must be on a form approved by the Agency and must be in a sum not less than 100 percent 
of the original Total Contract Price. 
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3-4.02 Payment Bond
The Payment Bond to guarantee the payment of wages and of bills contracted for materials,

supplies, or equipment used in the performance of the Contract must be on the form provided by 
the Agency and must be in a sum not less than 100 percent of the original Total Contract Price. 

3-5 NOTIFICATION OF SURETY COMPANIES
The surety company must be familiar with all the provisions and conditions of the Contract. It is

understood and agreed that the surety company waives notice of change, extension of time, 
alteration or addition to the terms of the Contract or to the work to be performed thereunder or to 
the specifications accompanying the same, or any other act or acts by the Agency or the Agency’s 
authorized agents under the terms of the Contract; and failure to notify the surety company of 
changes does not relieve the surety company of its obligations under the Contract. 

3-6 RETURN OF BID GUARANTEES
After Bids have been received and reviewed by the Agency, Bid Guarantees, except those

submitted by the three lowest responsive, responsible Bidders, will be returned to the Bidders within 
10 Calendar Days after the award of the Contract. The Bid Guarantees of the three lowest 
responsive, responsible Bidders will be returned, except as noted otherwise in Section 3- 8, “Failure 
to Execute Contract”, of these Specifications, within 10 Calendar Days after the successful Bidder 
has filed the specified bonds and proof of insurance and the Bidder and the Agency have executed 
the Contract. 

If all Bids are rejected and no award is made, all Bid Guarantees will be returned within 10 
Calendar Days of the decision not to award the Contract. 

3-7 EXECUTION OF CONTRACT
Upon approval from the Agency’s governing Board to award the Contract to the lowest

responsive, responsible Bidder, the Contract must be signed by the successful Bidder and returned 
to the Agency, together with complete, certified copies of the Performance Bond, Payment Bond 
and certificates of insurance, within 10 Calendar Days of the Bidder’s receipt of the documents. 
Receipt by the Agency of the signed documents from the Contractor constitutes “execution” of the 
Contract. Insurance certificates must be signed by a person authorized by the insurer to bind 
coverage on its behalf and must be accompanied by copies of all endorsements required by Section 
3-9, “Insurance”, of these Specifications. After signing by the Agency, one copy of the signed
Contract, bonds, and certificates of insurance will be returned to the Contractor.

Any executed documents not handled through e-signature/electronic signature shall be 
delivered to the following address: 

Department of General Services, Contract and Purchasing Services Division 

9660 Ecology Lane, Sacramento, CA 95827 

Project # and Title 

3-8 FAILURE TO EXECUTE CONTRACT
If the Bidder to whom the Contract is awarded fails to execute the Contract and file the required

bonds and insurance certificates within 10 Calendar Days from the time the Contract forms are 
received by the Bidder, the award may be vacated and the Bidder’s Bid Guarantee forfeited to the 
Agency up to the full amount. The Contract may then be awarded to the next lowest responsive, 
responsible Bidder. 

If the Agency awards the Contract to the second lowest responsive, responsible Bidder, the 
lowest responsive, responsible Bidder's Bid Guarantee will be applied by the Agency to the 
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difference between the lowest Bid and the Bid of the second lowest responsive, responsible Bidder. 
On refusal or failure of the second lowest responsive, responsible Bidder to execute the 

Contract, the Agency may award it to the third lowest responsive, responsible Bidder. If the Agency 
awards the Contract to the third lowest responsive, responsible Bidder, in addition to application of 

the lowest Bidder’s Bid Guarantee as stated, the second lowest responsive, responsible Bidder’s 
Bid Guarantee will be applied by the Agency to the difference between the Bid of the second lowest 
responsive, responsible Bidder and the Bid of the third lowest responsive, responsible Bidder. 

Additionally, any forfeited Bid Guarantee amounts will be applied as reimbursement for costs 
incurred for failure of the successful Bidder(s) to enter into a contract. The surplus, if any, will be 
returned to the defaulting Bidder(s), if a check or cash is used, or credited to the surety on the 
Bidder's Bond, if a bond is used. 

The amount of the Bid Guarantee is not a penalty or liquidated damages. The Agency is not 
precluded by a Bid Guarantee from recovering from the defaulting Bidder damages in excess of the 
amount of the Bid Guarantee. 

3-9 INSURANCE
The Contractor must procure, maintain, and keep in force at all times during the term of the

Contract, at the Contractor’s sole expense, the following minimum required insurance policies and 
limits which are intended for the protection of the Agency and the public. Contractor’s obligations 
for loss or damage arising out of Contractor’s work are in no way limited by the types or amounts of 
insurance set forth herein. In specifying minimum insurance requirements herein, Agency does not 
assert that the required minimum insurance is adequate to protect the Contractor. Contractor is 
solely responsible to inform itself of the types and amounts of insurance it may need beyond these 
requirements to protect itself from loss, damage or liability. It is the sole responsibility of Contractor 
to notify its insurance advisor or insurance carrier(s) regarding coverage, limits and forms specified 
in this Section. 

The Agency reserves the right to modify the required minimum insurance coverages and limits 
depending on the scope and hazards of the Work. 

Where a specific ISO form is referenced in these Specifications or the Contractor utilizes “a form 
or policy language as broad in scope and coverage” to satisfy the insurance requirements required 
herein, Contractor must use the most recently approved State edition or revision of the form(s) or 
policy language to satisfy the insurance requirements. 

3-9.01 General Liability
Commercial General Liability insurance including, but not limited to, protection for claims of

bodily injury and property damage, personal and advertising injury, contractual, and products and 
completed operations. Coverage must be at least as broad as “Insurance Services Office (ISO) 
Commercial General Liability Coverage Form CG 0001” (Occurrence Form) or a form as broad in 
scope and coverage. The limits of liability must be not less than: 

Each Occurrence Two Million Dollars ($2,000,000) 
Personal & Advertising Injury Two Million Dollars ($2,000,000) 
Products and Completed 
Operations Aggregate 

Two Million Dollars ($2,000,000) 

General Aggregate Two Million Dollars ($2,000,000) 
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The Contractor’s Commercial General Liability policy must contain the following provisions: 

The Agency, its governing Board, officers, directors, officials, employees, and authorized agents 
and volunteers (collectively, “Additional Insureds”) must be included as Additional Insureds as 
respects liability caused, in whole or in part, by the acts or omissions of the Contractor, or the acts 
or omissions of those acting on behalf of the Contractor; or premises owned, occupied or used by 
the Contractor in conjunction with the Work. The required additional insured status of Agency may 
be satisfied by the following: 

A. Use of ISO Form CG 2010 11 85, if commercially available, – Additional Insured –
Owners, Lessees, Or Contractors – Scheduled Person or Organization (or a form or
policy language as broad in scope and coverage);

Or 

B. Use of ISO Form CG 2038 04 13 – Additional Insured – Owners, Lessees, Or Contractors
– Automatic Status for Other Parties When Required in Written Construction Agreement
(or a form or policy language as broad in scope and coverage);

Or 

C. Use of ISO Form CG 2033 04 13 – Additional Insured – Owners, Lessees, Or Contractors
– Automatic Status When Required in Construction Agreement with You (or a form or
policy language as broad in scope and coverage);

Or 

D. Use of CG 20 10 (all editions other than 11 85) – Additional Insured – Owners, Lessees,
Or Contractors – Scheduled Person or Organization

3-9.01.A Additional Insured – Completed Operations
Any issuance of an additional insured form other than ISO Form CG 2010 11 85 (which

automatically includes Completed Operations for Additional Insureds) must also require issuance of 
an endorsement to add Completed Operations for the Agency as an additional insured. Contractor 
may utilize ISO Form CG 20 37 04 13 – Additional Insured – Owners, Lessees, Or Contractors – 
Completed Operations (or a form or policy language as broad in scope and coverage). 

3-9.01.B Additional Insured – Protocols
Any issuance of CG 20 10 (any edition) or a comparable form must utilize the following protocol:

Scheduled Name must be: All entities or persons as required by contract Scheduled Locations
must be: All locations as required by contract 

And 

Any issuance of CG 20 37 04 13 or a comparable form must utilize the following protocol: 
Scheduled Name must be: All entities or persons as required by contract 

Scheduled Locations must be: All locations as required by contract. 
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3-9.01.C General Aggregate Limits
The Contractor's Commercial General Liability insurance policy must include an endorsement

or policy language stating that any General Aggregate limits must apply separately to the Work 
using ISO CG 25 03 05 09 (or a form or policy language as broad in scope and coverage). 

3-9.01.D Waiver of Subrogation
The Contractor’s Commercial General Liability policy must include a waiver of subrogation in

favor of the Additional Insureds. Such waiver of subrogation must be on ISO Form CG 24 04 10 
93 – Waiver of Transfer of Rights of Recovery Against Others to Us (or a form or policy language 

as broad in scope and coverage). 

3-9.01.E Primary Insurance
The Contractor’s Commercial General Liability policy must contain an endorsement using ISO

Form CG 20 01 04 14 (or a form or policy language as broad in scope and coverage) that for any 
claims related to this Contract, the Contractor's insurance coverage must be primary insurance as 
respects the Agency, its governing Board, officers, directors, officials, employees, and authorized 
agents and volunteers (Additional Insureds). Any insurance or self-insurance maintained by the 
Additional Insureds must be excess of the Contractor's insurance, whether the Contractor’s 
insurance is self-insurance, a primary Commercial General Liability policy, excess or umbrella 
policy, or a combination thereof, and must not contribute with it. 

3-9.01.F Separation of Insured
The Contractor’s Commercial General Liability policy must apply separately to each insured

against whom claim is made or suit is brought, except with respect to the limits of the insurer’s 
liability. 

3-9.01.G Insurance Proceeds
If the Contractor maintains higher limits than the minimums shown above, whether on a primary

or excess basis, the Agency requires and must be entitled to coverage with the higher limits 
maintained by the Contractor. Any available insurance proceeds in excess of the specified minimum 
limits of insurance and coverages shall be available to the Agency. 

3-9.01.H Extension of Completed Operations
Contractor must maintain the required Commercial General Liability policy, including Completed

Operations, at not less than the required minimum limits, for not less than two (2) years after Final 
Acceptance of the Work. Contractor must furnish the Agency with original certificates and copies of 
required amendatory endorsements, or original certificates and copies of the applicable insurance 
policy language effecting coverage required by this contract; or a combination thereof, for the 
required two (2) years. 

3-9.01.I Contractual Limitations
Contractor is expressly prohibited from using either ISO or manuscript endorsements that are

intended to remove or restrict contractual coverage for an Additional Insured, or an indemnitee in a 
hold harmless agreement, under the Contractor’s Commercial General Liability policy. Such 
endorsements include, but are not limited to, ISO CG 21 39 10 93 and CG 24 26 04 13; or later 
approved State editions or revisions. 
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3-9.01.J Additional Insured Requirements for Sub-Contractors
Contractor must require each of its subcontractors, at every tier, to include the Agency, its

governing Board, officers, directors, officials, employees, and authorized agents and volunteers as 
Additional Insureds. Where commercially available, Contractor must require its subcontractors to 
use ISO Form CG 20 38 04 13 – Additional Insured – Owners, Lessees, Or Contractors – Automatic 
Status for Other Parties When Required in Written Construction 

Agreement (or a form or policy language as broad in scope and coverage). If not commercially 
available, any other additional insured form or policy language may be used by subcontractors, 
subject to Contractor’s approval. 

Contractor must also require each of its subcontractors, at every tier, to include the Agency, its 
governing Board, officers, directors, officials, employees, and authorized agents and volunteers as 
Additional Insureds for Completed Operations utilizing an ISO form, if commercially available, or 
other form or policy language as broad in scope and coverage. 

It is the express duty of the Contractor that it verify that its subcontractors, at every tier, have 
endorsed their respective Commercial General Liability policies to comply with this section to include 
the Agency, its governing Board, officers, directors, officials, employees, and authorized agents and 
volunteers as Additional Insureds, including Completed Operations, and in compliance with the 
protocols as required herein. 

Failure of the Contractor to obtain additional insured status for the Agency, its governing Board, 
officers, directors, officials, employees, and authorized agents and volunteers by its subcontractors, 
at every tier, must be considered a material breach of the Contract. 

3-9.02 Automobile Liability
Automobile Liability insurance providing protection for bodily injury and property damage arising

out of ownership, operation, maintenance, or use of owned, hired, and non-owned automobiles. 
Coverage must be at least as broad as ISO Business Auto Coverage Form CA 0001 (or a form or 
policy language as broad in scope and coverage), symbol 1 (any auto), if commercially available. 
Use of any symbols other than symbol 1 for liability for corporate/business owned vehicles must be 
declared to and approved by the Agency in writing. If there are no owned or leased vehicles, symbols 
8 and 9 for non-owned and hired autos must apply. 

The Contractor’s Commercial Automobile Liability policy must include the Agency, its governing 
Board, officers, directors, officials, employees, and authorized agents and volunteers as 
indemnitees and additional (designated) insureds as required by contract. 

The minimum limits of liability must not be less than: 

Corporate/business owned: 
Vehicle Type and Weight Minimum Limits 
Private passenger $1,000,000 Combined Single Limit 
Light or medium rated trucks $1,000,000 Combined Single Limit 
Heavy, extra-heavy or tractor trailer $2,000,000 Combined Single Limit* 

*Note: Commercial Auto Policies do not allow application of limits by vehicle. If Contractor will utilize any heavy,
extra-heavy, or tractor trailer vehicles on the Work, then the minimum
$2,000,000 must be required regardless of the number or mix of vehicles. A Commercial Auto Policy with
$1,000,000 Combined Single Limit and an Excess or Umbrella Policy with not less than $1,000,000 Each
Occurrence will satisfy the $2,000,000 requirement.

If there are no corporate/business owned vehicles, then personal automobile insurance 
requirements apply to any individually owned personal vehicles used by the Contractor on the 
Project. 

The limits of liability must not be less than: 
Individually owned vehicles: $300,000 Combined Single Limit or, if split limits are used, $100,000 

per person, $300,000 each accident, $100,000 property damage. 
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3-9.03 Workers' Compensation
Workers' Compensation insurance, with coverage as required by the State of California (unless

the Contractor is a qualified self-insurer with the State of California), and Employers’ Liability 
coverage. The minimum limits of Employers’ Liability are: 

Each Accident One Million Dollars ($1,000,000) 
Disease Each Employee One Million Dollars ($1,000,000) 
Disease Policy Limit One Million Dollars ($1,000,000) 

The Workers’ Compensation policy required hereunder must be endorsed to state that the 
Workers’ Compensation carrier waives its right of subrogation against the Agency, its governing 
Board, officers, directors, officials, employees, and authorized agents and volunteers. In the event 
the Contractor is self-insured, the Contractor must furnish a Certificate of Permission to Self-Insure 
by the Department of Industrial Relations Administration of Self-Insurance, Sacramento. 

3-9.04 Excess or Umbrella Liability
The contractor is granted the option of arranging the required coverages and limits under a

single policy or by a combination of underlying policies with the balance provided by an Excess or 
Umbrella liability policy equal to the total Per Occurrence and Aggregate limits required on the 
Commercial General Liability policy and the Combined Single Limit on the Commercial Automobile 
Liability policy. 

The Agency, as an Additional Insured, requires and must be entitled to coverage for the higher 
limits maintained by the Contractor on any Excess or Umbrella policy. Any available insurance 
proceeds in excess of the specified minimum limits of insurance and coverages must be available 
to the Agency before the Agency’s available self-insurance, primary insurance or excess insurance 
must be called upon to protect the Agency. 

3-9.05 Contractor’s Equipment
The Contractor, and each of its Subcontractors, must separately insure its own equipment for

loss and damage. The Contractor’s Property and Inland Marine policies, and including every 
Subcontractor at every tier, must include, or be endorsed to include, a waiver of subrogation for the 
benefit of the Agency, its governing Board, officers, directors, officials, employees, and authorized 
agents and volunteers which might arise by reason of damage to the Contractor’s or Subcontractor’s 
property or equipment (owned, leased, hired or borrowed) in connection with work performed under 
this Contract by the Contractor or any Subcontractor at any tier. 

3-9.06 Railroad Protective Liability
When stated as a requirement in the Special Provisions, the Contractor must procure, maintain,

and keep in force at all times during the term of the Contract, at the Contractor’s sole expense, 
Railroad Protective Liability insurance, and other related coverages with limits of liability as set forth 
in the Special Provisions. 
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3-9.07 Builder’s Risk Insurance
When stated as a requirement in the Special Provisions, Agency must procure, maintain, and

keep in force at all times during the term of the Contract and until the date of transfer of the insurable 
interest to and acceptance by the Agency, at the Agency’s sole expense, Builder’s Risk insurance 
with limits of liability equal to one hundred percent (100%) of the replacement cost of the Work, 
which must include the cost of materials and the cost of labor to install materials. The Contractor 
and sub-contractors must be included under the Agency’s Builder’s Risk insurance and listed on a 
certificate of insurance as additional insureds. The Agency’s Builder’s Risk insurance must contain 
a waiver of subrogation in favor of the Contractor and all subcontractors on the project. 

1. The Agency’s Builder’s Risk insurance must cover the project for loss or damage
due to all risks of physical damage or loss, land movement and flood.

2. The Contractor must be responsible for the first $25,000, per occurrence, of any
loss caused by all risks of physical damage or loss and flood. The Contractor shall
not be responsible for the deductible if the loss is caused by land movement.

When stated as a requirement in the Special Provisions, the Contractor must procure, maintain, 
and keep in force at all times during the term of the Contract and until the date of transfer of the 
insurable interest to and acceptance by the Agency, at the Contractor’s sole expense, Builder's Risk 
insurance with limits of liability and other related coverages as set forth in the Special Provisions. 

3-9.08 Contractor’s Pollution Liability Insurance
When stated as a requirement in the Special Provisions, the Contractor must procure, maintain,

and keep in force at all times during the term of the Contract, at the Contractor’s sole expense, 
Contractor’s Pollution Liability (CPL) insurance which provides coverage for liability arising from the 
sudden and accidental release of pollution on the project site or transportation of pollutants from or 
to the project site. The CPL must provide coverage for: 

1. Insuring all of the services the Contractor provides in the normal course of
operations under the Contract. Partial operations coverage is unacceptable.

2. Bodily injury, sickness, disease, sustained by any person, including death.
3. Property damage includes physical injury to or destruction of tangible property

including the resulting loss of use thereof; clean-up costs, and the loss of use of
tangible property that has not been physically injured or destroyed including
diminution of value and Natural Resources damages.

4. Defense costs including costs, charges and expenses incurred in the
investigation, adjustment or defense of claims.

5. Contractual liability coverage, e.g. coverage for liability assumed by the named
insured under a written contract or agreement.

6. The full scope of the Contractor’s operations as described within the scope of the
Work.

7. The policy must provide coverage for third-party claims arising from owned and
non-owned disposal sites utilized in the performance of this contract.

8. This coverage can be provided on either claims made, or occurrence based policy
form.

9. The policy must insure contractual liability, be Primary and Non Contributory and
name Agency as an Additional Insured.
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Contractor or its subcontractors, if involved with the removal of asbestos or lead, the 
removal/replacement of underground tanks, or use of toxic chemicals and substances, must 
purchase and thereafter maintain CPL insurance in the amount of not less than five million dollars 
($5,000,000) per claim (or pollution incident) and five million ($5,000,000) aggregate. 

If CPL coverage is written on a claims-made form, the following provisions apply: 

1. The "Retro Date" must be shown and must be on or before the date of the Contract
or the beginning of the Work.

2. Contractor must maintain the required CPL policy at not less than the required
minimum limits, for not less than one (1) year after Final Acceptance of the Work.

3. If coverage is cancelled or non-renewed, and not replaced with another claims- 
made policy form with a "Retro Date" prior to the Contract effective date, the
Contractor must purchase "extended reporting" coverage for a minimum of one
(1) year after Final Acceptance of the Work.

3-9.09 Other Provisions
1. Contractor must maintain all insurance coverages and limits in place at all times

and provide the Agency with evidence of each policy's renewal within ten (10)
Calendar Days after its anniversary date. Contractor is required by this Agreement
to immediately notify Agency if it receives a communication from its insurance
carrier or agent that any required insurance is to be canceled, non-renewed,
reduced in scope or limits (excepting reduction of limits due to claims) or otherwise
materially changed. Contractor must provide evidence that such cancelled or non- 
renewed or otherwise materially changed insurance has been replaced or its
cancellation notice withdrawn without any interruption in coverage, scope or limits.
If commercially available, each insurance policy must state that coverage must
not be cancelled by the Contractor or its insurer, reduced in scope of coverage or
limits (excepting reduction by claims), non-renewed, or otherwise materially
changed unless the insurer(s) provide thirty (30) Calendar Days written notice to
the Agency prior to such change. Ten (10) Calendar Days prior written notice must
be given to the Agency in the event of cancellation due to nonpayment of
premium.

2. Failure to maintain required insurance in force must be considered a material
breach of the Agreement.

3. All of the Contractor's insurance coverage, except as noted below, must be placed
with insurance companies with a current A.M. Best rating of at least A-:VII and
admitted to write insurance in California. Any use of a non-admitted insurer must
be disclosed and must require Agency approval in writing, which approval must
not be unreasonably withheld.

Exceptions: 
a. Underwriters at Lloyd's of London, which are not rated by A.M. Best.
b. Workers' Compensation which is provided through a State Compensation

Insurance Fund or a qualified self-insurer for Workers' Compensation under
California law.
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The Contractor must sign and file with the Agency the following certification prior to commencing 
performance of the work of the Contract: 

“I am aware of the provisions of Section 3700 of the Labor Code 
which require every employer to be insured against liability for 
worker’s compensation or to undertake self-insurance in 
accordance with the provisions of the Code, and I will comply with 
such provisions before commencing the performance of the Work 
of this Contract.” 
Said certification is included in the Contract, and signature and 
return of the Contract must constitute signing and filing of the said 
certification. 

4. The Agency, at its discretion, may require new types of insurance coverage or
increase the limits of insurance coverage required hereunder at any time during
the term of the Contract by giving thirty (30) Calendar Days written notice to the
Contractor. Contractor must immediately procure such insurance or increase the
limits of coverage and provide certificates of insurance, including copies of all
required endorsements, to the Agency within thirty (30) Calendar Days of receipt
of the Agency’s request. Agency’s requirements must be reasonable but must be
imposed to assure protection from and against the kind and extent of risks that
exist at the time a change in insurance is required. Any claim by Contractor that
Agency’s insurance changes result in higher costs will be subject to review and
approval by Agency, whose approval will not be unreasonably withheld.

5. All required insurance coverage herein must be subject to the approval of the
Agency, but any acceptance of insurance certificates and endorsements by the
Agency must in no way limit or relieve the Contractor of its duties and
responsibilities in this Contract.

6. If the Contractor fails to procure or maintain insurance as required by this Section
and any Special Provisions or fails to furnish the Agency with proof of such
insurance, the Agency, at its discretion, may procure any or all such insurance.
Premiums for such insurance procured by the Agency must be deducted and
retained from any sums due the Contractor under the Contract. Failure of the
Agency to obtain such insurance must in no way relieve the Contractor from any
of the Contractor’s responsibilities under the Contract. Any failure of the
Contractor to maintain any item of the required insurance must be considered a
material breach of the Contract.

7. The making of progress payments to the Contractor must not be construed as
relieving the Contractor of responsibility for loss or damage, or destruction
occurring prior to final acceptance by the Agency.

8. The Agency is authorized to execute amendments and waivers, with or without
conditions, to the insurance requirements of the Contract. The Agency will provide
such amendments or waivers in writing to the Contractor.

9. Contractor is responsible for the acts and omissions of all its subcontractors, at
every tier, and must require all its subcontractors to maintain adequate levels of
insurance, including required endorsements and policy coverages, as stated
herein.

10. The failure of the Agency to enforce in a timely manner any of the provisions of
this Section must not act as a waiver to enforcement of any of these provisions at
any time during the term of the Contract.
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3-9.10 Deductibles and Self-Insured Retention
Any deductible or self-insured retention that applies to Commercial General Liability or

Automobile Liability must be declared to the Agency. Any deductibles or self-insured retention in 
excess of $100,000 must be declared to and accepted by Agency in writing. Contractor has the 
option to provide by separate letter the amount of its General Liability, Automobile Liability, and, if 
applicable, CPL deductible or self-insured retention to Agency’s Risk Management Office for 
Agency’s confidential review and acceptance prior to the execution of this Agreement. Agency 
reserves the right to require Contractor to substantiate its ability to maintain a deductible or self- 
insured retention in excess of $100,000 through furnishing appropriate financial reports. All 
deductibles or self-insured retentions must be borne solely by the Contractor, and the Agency must 
not be responsible to pay any deductible or self-insured retention, in whole or in part. 

3-9.11 Verification of Coverage
Contractor must furnish the Agency with original certificates and copies of required amendatory

endorsements, or original certificates and copies of the applicable insurance policy language 
effecting coverage required by these Specifications; or a combination thereof. Agency reserves the 
right to require that Contractor also provide a copy of the declarations page and a copy of the 
schedule of forms and endorsements of each policy of insurance required hereunder. Agency also 
reserves the right to require that Contractor, through its broker, provide explanatory memoranda 
regarding coverages, endorsements, policy language, or limits as required hereunder. All required 
verifications of coverage are to be received and approved by the Agency before work commences. 
However, failure to obtain the required documents prior to the work beginning must not waive the 
Contractor’s obligation to provide them. The Agency reserves the right to require complete copies 
of all required insurance policies, including endorsements, required by these Specifications, at any 
time. If the Contractor utilizes proprietary coverage forms or endorsements, the Contractor has the 
option of having its broker provide explanatory memoranda confirming coverage and limits as 
required hereunder. 

The Agency may approve self-insurance programs in lieu of required policies of insurance if, in 
the opinion of the Agency, the interest of the Agency and the public is adequately protected. 

3-9.12 Notification of Claim or Lawsuit
If any claim for damages is filed with the Contractor or if any lawsuit is instituted against the

Contractor that arises out of or is in any way connected to the Contractor’s performance under the 
Contract, and in any way, directly or indirectly, contingently or otherwise, affects or might reasonably 
affect the Agency, the Contractor must give prompt and timely (within thirty (30) Calendar Days 
following the date of receipt of a claim or ten (10) Calendar Days following the date of service of 
process of a lawsuit) written notice thereof to Agency. 

3-10 ESCROW BID DOCUMENTS
If noted in the Special Provisions, the three lowest responsive, responsible Bidders must submit

one copy of all documentary information generated in preparation of bid prices for the project. This 
material is hereinafter referred to as Escrow Bid Documents (EBDs). 

The successful Bidder agrees, as a condition of award of the Contract, that the EBDs constitute 
the only complete documentary information used in preparation of his Bid. No other bid preparation 
information will be considered in resolving disputes. 

Nothing in the EBDs changes or modifies the terms or conditions of the Contract. 

3-10.01 Ownership
The EBDs are and will always remain the property of the Contractor subject only to joint review

by the Agency and the Contractor, except as provided for herein. 
The Agency stipulates and expressly acknowledges that the EBDs, as defined herein, constitute 
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trade secrets. This acknowledgment is based on the Agency's express understanding that the 
information contained in the EBDs is not known outside the Contractor's business, is known only to 
a limited extent and only by a limited number of employees of the Contractor, is safeguarded while 
in the Contractor's possession, and is extremely valuable to competitors by virtue of it reflecting the 
Contractor's contemplated techniques of construction. 

The Agency acknowledges that EBDs and the information contained therein are made available 
to the Agency only because the action is an express prerequisite to award of the Contract. The 
Agency acknowledges that the EBDs include a compilation of information used in the Contractor's 
business, intended to give the Contractor an opportunity to obtain an advantage over competitors 
who do not know of or use the contents of the documentation. The Agency agrees to safeguard the 
EBDs and all information contained therein to the fullest extent permitted by law. 

3-10.02 Purpose
EBDs will be used to assist in the negotiation of price adjustments and variations and in the

settlement of disputes, claims, and other controversies. They will not be used for pre-award 
evaluation of the Contractor's anticipated methods of construction or to assess the Contractor's 
qualifications for performing the Work. 

3-10.03 Format and Contents
EBDs may be submitted in the Bidder’s usual cost estimating format. It is not intended that extra

work be required in preparing the bid, but the EBDs must be adequate to enable complete and 
proper understanding and proper interpretation for their intended use. The EBDs must be in the 
English language only. 

The EBDs must clearly itemize the estimated costs of performing the work of each item 
contained in the Bid Schedule. Items should be separated into sub-items as required to present a 
complete and detailed cost estimate and allow a detailed cost review. The EBDs must include all 
quantity take-offs, crews, equipment, calculations of rates of production and progress, copies of 
quotations from sub-Contractors and suppliers, and memoranda, narratives, consultants reports, 
add/deduct sheets and all other information used by the Contractor to arrive at the prices contained 
in the Bid. Estimated costs must be broken down into the Contractor's usual estimate categories 
such as direct labor, repair labor, equipment operation, equipment ownership, expendable 
materials, permanent material and subcontract costs as appropriate. Plant and equipment and 
indirect costs should be detailed in the Contractor's usual format. The Contractor's allocation of plant 
and equipment, indirect costs, contingencies, mark-up and other items to each bid item must be 
clearly indicated. 

The EBDs must clearly show in calculations, text, or both, the relationship between baseline 
indications presented in the Contract Documents and assumptions that form the basis for the 
Contractor's means, methods, equipment selection, rates of production, and costs. 

All costs must be identified. For bid items with an extended amount less than $10,000 estimated 
unit costs are acceptable without a detailed cost estimate, provided that labor, equipment, materials 
and subcontracts, as applicable, are included and indirect costs, contingencies, and mark-up, as 
applicable, are allocated. 

Bid Documents provided by Agency should not be included in the EBDs unless needed to 
comply with the above requirements. 
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3-10.04 Submittal
The three lowest responsible, responsive Bidders must submit the EBDs in a sealed container

(e.g., sealed envelope, box or carton sealed with tape, locked strongbox, etc.), and the container 
must be clearly marked on the outside with the Bidder's name, date of submittal, project name, 
Contract No., and the words "Escrow Bid Documents". The EBDs must be submitted by 4:00PM on 
the first Monday following the Bid Opening to: 

Sacramento County Department of General Services 
Contract and Purchasing Services Division 
9660 Ecology Lane 
Sacramento, CA 95827 

The EBDs must be accompanied by the "Bid Documentation Certification", signed by an 
individual authorized by the bidder to execute the bid, stating that the material in the Escrow Bid 
Documentation constitutes all the documentary information used in the preparation of the Bid and 
that he or she has personally examined the contents of the EBDs container and has found that the 
documents in the container are complete. 

"Escrow Bid Document Certification" 
The undersigned hereby certifies that the bid documentation contained herein constitutes all the 

information used in preparation of the bid and that I have personally examined these contents and 
have found that this bid documentation is complete. 

Signature: 
Print Name: 
Title: 
Firm: 
Date: 

Prior to award of the Contract, the EBDs will be examined, organized and inventoried by 
representatives of the Agency, together with members of the Contractor's staff who are 
knowledgeable in how the Bid was prepared. This examination is to ensure that the EBDs are 
authentic, legible, and complete. It will not include review of and will not constitute approval of 
proposed construction methods, estimating assumptions, or interpretations of the contract 
documents. Examination will not alter any condition(s) or term(s) of the Contract. 

If all documentation required in the "Format and Contents" has not been included in the original 
submittal, additional documentation must be submitted, at the Agency’s discretion, prior to award of 
the Contract. The detailed breakdown of estimated costs must be reconciled and revised, if 
appropriate, by agreement between the Contractor and Agency before making the award. 

Timely submission of the complete EBDs is an essential element of the low Bidder's 
responsibility and a prerequisite to Contract award. Failure to submit EBDs within the specified time 
frame may render the bid non-responsive. 

If the Bidder's bid is based on subcontracting any part of the Work, each Subcontractor whose 
total subcontract price exceeds five percent of the total contract price proposed by the bidder must 
provide separate EBDs to be included with those of the bidder. These documents will be opened 
and examined in the same manner and at the same time as the examination described above for 
the apparent successful bidder. Failure to submit EBDs within the specified time frame may render 
the bid non-responsive. 

If the Contractor subcontracts any portion of the Work after award, the Agency retains the right 
to require the Contractor to submit EBDs from the Subcontractor before the subcontract is approved. 
This Section is not intended to and must not be interpreted as a waiver by the Agency of any of the 
requirements or provisions of Public Contract Code Section 4100 et seq. (the Subletting and 
Subcontracting Fair Practices Act). 
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3-10.05 Storage
The EBDs will be stored by the Contract and Purchasing Services Division, Sacramento County

Department of General Services, unless the Contractor requests, in writing, that the EBDs be placed 
in escrow with a mutually agreeable third-party escrow agent. The cost of storage by a third-party 
escrow agent will be borne by Contractor. 

3-10.06 Examination
The EBDs may be examined by both Agency and the Contractor, at any time deemed necessary

by either Agency or the Contractor, to assist in the negotiation of price adjustments and change 
orders, or the settlement of disputes and other controversies. 

Examination of the EBDs is subject to the following conditions: 
As trade secrets, the EBDs are proprietary and confidential as described above. 
Agency and Contractor will each designate, in writing to the other party a minimum of ten (10) 

Calendar Days prior to examination, representatives who are authorized to examine the EBDs. No 
other persons will have access to the EBDs. A copy of such designation shall be provided to the 
Contracting and Purchasing Services Division on the same day. Only those persons listed as 
authorized representatives shall be provided access to the EBDs. Authorized representative(s) shall 
be required to sign an acknowledgement prior to accessing EBDs for examination. 

Access to the EBDs will take place only in the presence of duly designated representatives of 
both Agency and the Contractor. 

3-10.07 Final Disposition
The EBDs will be returned to the Contractor when the Contract has been completed and the

project has been accepted as complete. 
The EBDs submitted by unsuccessful bidders will be returned unopened, unless opened as 

provided for above, following execution of the Contract. 
This Specification is not intended to create confidential status to EBDs in the event of litigation 

between Contractor and Agency. If litigation occurs, all EBDs are subject to discovery and are not 
considered confidential. If litigation commences between Agency and Contractor, upon ten Calendar 
Days written notice to contractor, Agency may demand, and Contractor must permit Agency to copy 
all materials submitted into escrow pursuant to this Specification. 
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SECTION 4 - SCOPE OF WORK 

4-1 INTENT OF CONTRACT DOCUMENTS
The Work must be performed and completed according to the Contract Documents. The

Contract Documents provide the details for completing the Work in accordance with the terms of 
the Contract. Each Contract Document is an integral part of the Contract, and a requirement 
occurring in one is as binding as though occurring in all. The Contract Documents are explanatory 
and complementary and require complete work ready for use and occupancy or operation in 
satisfactory working conditions with respect to the functional purposes of the installation. 

The Contractor must do all of the work and furnish all labor, materials, tools, equipment, and 
appliances, necessary or proper, for performing and completing the Work, including Change Order 
and disputed work directed by the Agency in conformity with the true meaning and intent of the 
Contract, except as otherwise expressly stipulated. 

Work shown on the Plans, the dimensions of which are not figured, must be accurately followed 
to the scale to which the drawings are made; however, figured dimensions must be followed, even 
if they differ from scaled measurements. Full-size drawings must be followed in the execution of the 
Work. 

If the Contract does not specifically allow the Contractor a choice of quality or cost of items to 
be furnished, but could be interpreted to permit a choice, the Contractor must furnish the highest 
quality under current industry standards, regardless of the cost of the item. 

Unless otherwise specified, the Contractor agrees to furnish all tools, equipment, apparatus, 
facilities, labor, material, and transportation necessary to perform and complete the Work in a good 
and workmanlike manner to the satisfaction of the Agency, in the manner designated by, and in 
strict conformity with, the Contract Documents. When portions of the Work are described in general 
terms but not in complete detail, the Contractor must employ the best general practice and 
incorporate the best quality materials and workmanship in the Work. 

No extra compensation will be allowed for anything omitted but reasonably and fairly implied. 
The prices paid for the various items will include full compensation for furnishing all labor, materials, 
tools, equipment, overhead, markups, profit, and incidentals and doing all work necessary to 
complete the Work as provided in the Contract. 

If, during the course of the Work, the Contractor discovers discrepancies, errors, or omissions 
between the Contract Plans and conditions in the field, or errors or omissions in the Contract Plans 
the Specifications or Special Provisions, or in the layout given by stakes, points, or instructions, the 
Contractor must inform the Agency immediately, and the Agency will promptly verify the same. Work 
done after discovery of such discrepancy, error, or omission, until authorized by the Agency, is done 
at the Contractor's risk. 

4-2 PLANS AND SPECIFICATIONS FURNISHED
The Agency will provide, at no cost to the Contractor, copies of the Plans (except Standard

Drawings or State Plans), Project Specific Specifications (except these Standard Construction 
Specifications or the State Specifications), and Special Provisions, and the fully executed Contract 
for the Contractor’s use in prosecuting the Work. The total number of copies of the Plans, 
Specifications, and Special Provisions provided will be the total of the prime Contractor plus the 
number of Subcontractors listed in the Bid. The Contractor may purchase additional copies of Plans, 
Project Specific Specifications, and Special Provisions at cost. 

The Contractor must retain an approved set of the Contract Plans on the job during the progress 
of the Work. This set must be used by the Contractor as the Record Drawings described in Section 
11-3, “Record Drawings,” of these Specifications.
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4-3 CONFORMANCE WITH CODES AND STANDARDS
The Work must be in full compliance with the latest adopted edition of the following applicable

standards and regulations: 
• Title 8 of the California Code of Regulations (Industrial Relations)
• Title 24 of the California Code of Regulations (Building Standards Code)
• Other codes, laws or regulations applicable to the Work or the Contract.

Nothing in the Contract is to be construed to permit work that does not comply with these 
requirements. When the work detailed in the Contract Documents differs from governing codes, 
the Contractor must complete the Work in accordance with the higher standard. If the higher 
standard is more expensive than the work detailed in the Contract Documents, the Contractor 
may be compensated for the Contractor’s additional costs by Contract Change Order per Section 
9, “Changes and Claims,” of these Specifications. 

4-4 SUPPLEMENTAL DRAWINGS
The Agency may issue Supplemental Drawings to clarify or define in greater detail the intent of

the Contract, which may include minor changes in the Work, not involving extra cost and not 
inconsistent with the nature of the Work. The Supplemental Drawings are part of the Contract. 

4-5 FIELD INSTRUCTIONS OR OTHER WRITTEN DIRECTIVES
The Agency may issue Field Instructions or other written directives during the course of the

Work, and the Contractor must comply with the Field Instruction or other written directive. A Field 
Instruction or other written directive can be used to add, delete, modify, or reject work, to note 
deficiencies in work, to clarify the Contract, or to order work to be performed. Work required by a 
Field Instruction or other written directive will be in accordance with the Contract Documents and 
previously executed Contract Change Orders, except as delineated otherwise in the Field Instruction 
or other written directive. Drawings included with Field Instructions or other written directives are 
part of the Contract and must be incorporated into the Record Drawings. 

If the Contractor neglects to comply with, or make progress in, the execution of a Field Instruction 
or other written directive, the Agency may employ a person or persons to perform the work, and the 
Contractor must not interfere with the person or persons so employed. 

Field Instructions and other written directives that alter the Contract will be grouped to form a 
Contract Change Order per Section 9, “Changes and Claims,” of these Specifications. 

4-6 DOCUMENT PRECEDENCE
The component Contract Documents are intended to provide explanation for each other. Work

shown on the Plans and not in the Special Provisions, or vice versa, is to be executed as if indicated 
in both. In case of conflict within or among the Contract Documents, the following order of 
precedence will govern interpretation of the Contract: 

1. Field Instructions or other written directives
2. Special Provisions and other Project-specific specifications
3. Plans
4. County Standard Drawings
5. Standard Construction Specifications
6. State Plans
7. State Specifications

Work for which there are no provisions in these Specifications, the Special Provisions, Project 
Specific Specifications, the Plans, or on the County Standard Drawings, must be performed in 
accordance with the State Standard Specifications and Standard Plans. 
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4-7 REQUESTS FOR INFORMATION

4-7.01 General
The Contractor must prepare a Request for Information (RFI) when additional information,

clarification, or interpretation of the Contract is required. RFI’s may also be used to resolve apparent 
conflicts, inconsistencies, ambiguities, or omissions within or among the Contract Documents. 

RFI’s must be submitted to the Agency sufficiently in advance of the work to permit time for 
investigation and preparation of a response. Work undertaken prior to receipt of a response to an 
RFI will be at the Contractor’s risk. Contract time extensions will not be granted due to the 
Contractor’s failure to submit an RFI sufficiently in advance of the work to permit a response by the 
Agency in accordance with Section 4-7.03, “Response,” of these Specifications. 

RFI’s may not be used for submittals or for substitution of material or equipment or for waiving 
of requirements. 

4-7.02 Procedure
An RFI must be submitted on an Agency-approved form and must be numbered consecutively.

A status log must be prepared and updated by the Contractor and reviewed with the Agency at each 
progress meeting. Each RFI must deal with only one topic, item, issue, or system. 

The RFI must clearly describe and specifically state what is being requested. Relevant portions 
of the Contract, or excerpts of applicable Contract Documents, must be cited, marked-up, and 
attached. 

The Contractor must review each RFI before submittal and compare it with the Contract to verify 
that a response is required. RFI’s will only be accepted from the Contractor and not from 
Subcontractors or suppliers. 

The Contractor should include in the RFI a recommendation or proposed solution when 
appropriate or expedient. 

4-7.03 Response
Unless noted otherwise in the Special Provisions, the Agency will provide a written response

within 15 Working Days of receipt of an RFI. The Contractor must comply with the written response 
in accordance with Section 4-5, “Field Instruction or Other Written Directives,” of these 
Specifications. 

If more than five RFI’s are pending at the same time, the Contractor must indicate a priority for 
responses to RFI’s. In case of a dispute between the Contractor and the Agency regarding a 
response to an RFI a protest may be made as provided in Section 9-16, “Dispute Regarding Contract 
Requirements,” of these Specifications. 

Subsequent resubmittals of an RFI must be identified with the same RFI number and a letter 
designation. Resubmittals must clearly state the reason for the resubmittal. The Agency will respond 
to each resubmittal within 15 Working Days of receipt of the resubmitted RFI. 

Responses to RFI's must be recorded by the Contractor on the Record Documents in 
accordance with Section 11-3, “Record Drawings,” of these Specifications. 

4-8 DELETED ITEMS
The Agency may delete any item, or a portion of any item, of work from the Work. The Contractor

will be paid for all work done toward the completion of the item prior to the deletion, per Section 9, 
“Changes and Claims,” of these Specifications, but in no event will the amount paid exceed the Bid 
or Schedule of Values amount less the value of the deleted work. 

The Contractor will not receive compensation for profits, for loss of profit, for damages, or for 
extra payment arising from or caused by deleted items of work. 

9/2024



Section 4 – Scope of Work 

4.4 

4-9 EXTRA WORK
Work not covered by the Contract, but necessary for the proper completion of the Project, may

be classed as extra work and must be performed by the Contractor when directed in writing by the 
Agency. Extra work must be performed in accordance with the Contract and as directed by the 
Agency. 

Extra work must be authorized in writing by the Agency before the work is started. Payment for 
extra work will not be made unless prior written authorization is obtained. 

In the event of an emergency or other situation that endangers the Work or endangers public 
safety, the Agency will direct the Contractor to perform extra work necessary to protect the Work or 
the public. 

4-10 USE OF COMPLETED PORTIONS
The Agency has the right during the progress of the Work to take over and place in service or

operation a completed or partially completed portion of the Work. Taking possession of a portion of 
the Work is not acceptance of other completed portions of the Work or work not completed in 
accordance with the Contract. Per Section 7-10 of these Specifications, the Contractor may be 
granted relief from maintenance and protection responsibilities for a completed element(s) of the 
Work. 

4-11 LANDS AND RIGHTS-OF-WAY
The Agency will provide the lands, rights-of-way, and easements upon which the Work is to be

done, and other lands as may be designated on the Plans for the use of the Contractor 
in performance of the Work. The Contractor must confine his operations to within these limits. 
The Contractor must provide, at the Contractor's own expense, additional land and access that 

is required for temporary construction facilities or storage of materials. The Contractor must obtain 
all required permissions for use of private property prior to taking possession or use. The permission 
must be obtained in writing and a copy forwarded to the Agency at least 14 Calendar Days prior to 
the Contractor taking possession of said property. 

4-12 WARRANTY
Unless specified otherwise in the Special Provisions, the Performance Bond furnished by the

Contractor must define the terms and time period of the Warranty of the Contractor’s work. If no 
time period is specified in the Bond, the time period will be one year after field acceptance of Work 
(see Section 7-21.02, “Field Acceptance,” of these Specifications). 

If required by the Special Provisions, the Contractor must enter into and sign warranty 
statements in the form provided to warranty various segments of the Work for the time specified. If 
failure of any portion of the Work is a result of faulty materials, poor workmanship, defective 
equipment, or any other reason that can be attributed to Contractor’s performance, and occurs 
within the specified warranty period, the Contractor must promptly make the needed 

repairs at the Contractor's expense. 
If the Contractor fails to undertake, with due diligence, the needed repairs within 10 Calendar 

Days after the Contractor is given written notice, the Agency may make the repairs without notice 
to the surety. In case of emergency where, in the opinion of the Agency, delay would cause serious 
loss or damages or a serious hazard to the public, the repairs may be made, or lights, signs, and 
barricades erected, without prior notice to the Contractor or surety, and the Contractor must pay the 
entire cost. 
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SECTION 5 - CONTROL OF WORK AND MATERIALS 

5-1 AUTHORITY OF AGENCY
The Agency will decide all questions regarding the quality and acceptability of materials

furnished, work performed, and rate of progress of the Work. The Agency will decide all questions 
regarding the interpretation and fulfillment of the Contract on the part of the Contractor, and all 
questions as to the rights of different contractors or Subcontractors involved with the Work. The 
Agency will determine the amount and quality of the Work performed and materials furnished for 
which payment is to be made under the Contract. 

The Agency will administer its authority through a duly designated representative identified at 
the preconstruction meeting. The Contractor and the Agency representative agree to make good 
faith attempts to resolve disputes that arise during the performance of the Work. 

An order given by the Agency not otherwise required by the Contract Documents to be in writing 
will be given or confirmed by the Agency in writing at the Contractor’s written request. The request 
must state the specific subject of the decision, order, instruction, directive, or notice, and, if it has 
been given orally, its date, time, place, author, and recipient. 

5-2 ATTENTION AND COOPERATION OF CONTRACTOR
The Contractor must comply with all written and verbal instructions delivered to the Contractor

or the Contractor’s authorized representative by the Agency. See Sections 4-5, “Field Instructions 
or Other Written Directives,” and 5-1, “Authority of Agency,” of these Specifications. 

5-3 SUGGESTIONS TO CONTRACTOR
A plan or method suggested to the Contractor by the Agency, but not specified or required in

writing, if adopted or followed in whole or in part by the Contractor, is used at the risk and 
responsibility of the Contractor. The Agency assumes no responsibility. 

5-4 SEPARATE CONTRACTS
The Agency reserves the right to award other contracts in connection with the Work. The

Contractor must afford other contractors reasonable opportunity to deliver and store their materials 
and execute their work, and must properly connect and coordinate their work with the other 
contractors. 

If any part of the Contractor's work depends upon the work of another contractor for proper 
execution or results, the Contractor must inspect and promptly report to the Agency defects in the 
work that render it unsuitable for proper execution and results. The Contractor's failure to inspect 
and promptly report defects constitutes an acceptance of the other contractor's work as fit and proper 
for the reception of the Contractor's work, unless defects develop in the other contractor's work after 
the execution of the Contractor's work. 

5-5 COOPERATION WITH OTHER ENTITIES
The Agency, utilities, adjacent property owners, and/or other entities may perform work adjacent

to or within the Work area concurrent with the Contractor's operations. The Contractor must 
coordinate with and conduct operations to minimize interference with the work of other forces or 
contractors. 

Disputes or conflicts between the Contractor and other forces or contractors retained by the 
Agency that create delays or hindrances to each other must be referred to the Agency. If the 
Contractor’s work is delayed because of the acts or omissions of any other force or contractor, 
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the Contractor has no claim against the Agency other than for an extension of time (see Section 
7-18,” Extension of Time,” of these Specifications).

5-6 CONTRACTOR’S DISMISSAL OF UNSATISFACTORY EMPLOYEES
If a person employed by the Contractor or any Subcontractor fails or refuses to carry out the

directions of the Agency or the provisions of the Contract, or is, in the opinion of the Agency, 
incompetent, unfaithful, intemperate, or disorderly; or uses threatening or abusive language to any 
person on or associated with the Work; or is acting or working in a manner that compromises the 
safety of the Work or persons or property involved with the Work, or is otherwise unsatisfactory, the 
Contractor must, if requested by the Agency, immediately remove them from the Work and must not 
employ them on the Work except with written consent of the Agency. 

5-7 CONTRACTOR'S EQUIPMENT
The Contractor must provide adequate and suitable equipment, labor, and means of

construction to meet the requirements of the Work, including completion within the Contract Time. 
Only equipment suitable to produce the quality of work required will be permitted to operate on the 
Project. Specific types of equipment may be requested by the Agency on parts of the Work. 

The Agency may permit the use of new or improved equipment. If permission is granted, it is 
granted to test the quality and continuous attainment of work produced by the equipment, and the 

Agency has the right to withdraw permission if it determines that the equipment is not producing 
work that is equal to that specified or will not complete the Work in the time specified in the Contract. 

If use of a particular type or piece of equipment has been banned, or in cases where the Agency 
has condemned for use on the Work a piece or pieces of equipment, the Contractor must promptly 
remove the equipment from the site of the work. Failure to do so within a reasonable time may be 
considered a breach of the Contract. 

5-8 CONTRACTOR'S SUBMITTALS

5-8.01 Submittals - General
The Contractor must furnish all working drawings, plans, specifications, descriptive data,

certificates, samples, tests, methods, schedules, and manufacturer's instructions required by the 
Contract, and any other information necessary to demonstrate that the materials and equipment to 
be furnished and the methods of work comply with the provisions and intent of the Contract. 

Unless noted otherwise in the Special Provisions or elsewhere in these Specifications, 
submittals must be submitted in a timely manner that allows for adequate review time. 

Submittals for systems must be bound together and must include all information for the system. 
Unless otherwise noted in the Special Provisions or agreed to by the Agency, the Contractor must 
furnish 6 hard copies of all submittals, 2 of which will be returned after review. The Contractor may 

request, or the Agency may direct, that submittals be made electronically, in which case hard 
copies will not be required unless specifically requested by the Agency. Submittals must be 

accompanied by a submittal transmittal form containing, at a minimum, the following information: 
1. Contract Number
2. Submittal Number
3. Specification Reference
4. Name of Submittal (e.g. “Landscaping”)
5. List of all items included in the submittal and a description of each item
6. If noted in the Special Provisions or directed by the Agency, the Contractor must

transmit all submittals, and any other documents specified, using an electronic
system designated by the Agency. Such a system may employ web-based
software and/or require the Contractor to use specific database applications.
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If noted in the Special Provisions or directed by the Agency, the Contractor must transmit all 
submittals, and any other documents specified, using an electronic system designated by the 
Agency. Such a system may employ web-based software and/or require the Contractor to use 
specific database applications. 

If an item of work is required to be installed in accordance with the manufacturer's 
recommendations, the Contractor must furnish 1 electronic and or digital file and 2 hard copies of 
the manufacturer's installation recommendations to the Agency at least 14 Calendar Days prior to 
starting the installation. 

These submittals will be retained by the Agency, and may consist of hard copies, digital, or 
electronic versions, as further directed by the Agency. 

If the information furnished in a submittal shows any deviation from the Contract requirements, 
the Contractor must, by a written statement accompanying the information, advise the Agency of 
the deviation and state the reasons therefor. If the Contractor fails to provide a statement clearly 
identifying deviations from the Contract, the Agency may void the entire submittal, and the cost of 
any action taken by the Agency as a result of the Contractor failing to clearly identify and justify 
deviations will be borne by the Contractor. 

It is the Contractor's responsibility to ensure there is no conflict with other submittals and to notify 
the Agency if the Contractor's submittal may concern work by another contractor or the Agency. The 
Contractor is solely responsible for coordination of submittals among all crafts 

and Subcontractors performing the Work. The Contractor must verify that its Subcontractors’ 
submittals are complete in every way and meet the requirements of the Contract. 

Depending on the complexity of the submittal, the number of submittals in review, and the 
express needs of the Contractor, the submittal will be returned to the Contractor within 20 Working 
Days, excluding time awaiting clarification or further information from the Contractor. 

Agency approval of the Contractor's submittals does not relieve the Contractor of responsibility 
for errors or obligation for accuracy of dimensions and details, agreement with and conformity to the 
Contract, or completing the Contract as prescribed, nor will approval be considered approval of a 
deviation or conflict unless the Agency has been expressly advised of, and has expressly approved, 
the deviation or conflict. 

The Contractor must not make changes to a submittal after it has been approved, and the 
equipment or materials must not deviate except with written approval by the Agency. 

Fabrication or other work performed in advance of approval, unless directed by the Agency in 
writing, is at the Contractor's risk. 

Minimum requirements for submittals are contained in these Specifications. Additional and/or 
project-specific requirements may be contained in the Special Provisions. The Contractor is 
responsible for identifying and providing all required submittals. 

5-8.02 Resubmittals
Resubmittals must address all comments from the Agency. The Agency will return the reviewed

resubmittal to the Contractor within 15 Working Days. Partial resubmittals may be returned 
"REJECTED.” The Contractor is responsible for the Agency's review costs for each resubmittal in 
excess of the first resubmittal. These costs will be deducted from progress payments. 

5-8.03 NOT USED

5-8.04 Submittals Containing Proprietary Information
All required information must be provided even though some or all of it may be considered

proprietary. If any of the information is considered proprietary, a Proprietary Information Agreement 
must be executed between the Agency and the Contractor, stipulating that the information will be 
supplied by the Contractor and kept confidential by the Agency. Proprietary data must be identified 
as part of the Contractor's Bid, and the proprietary agreement must be executed before award of 
the Contract. Proprietary information is defined as information or data describing or defining a 

9/2024



Section 5 – Control of Work and Materials 

5.4 

product, process, or system which 1) was developed at the expense of the Contractor, a 
Subcontractor or supplier; 2) is not generally available in the industry; and 3) is kept secret by its 
owner for purposes of preventing its use by others. Application software and other documentation, 
or any other product prepared by the Contractor, Subcontractor, or supplier at the expense of the 
Agency for specific use on the facility being constructed under the Contract, is not proprietary. 

All submitted proprietary information must describe the final record Work. No part of the Work 
covered by the proprietary agreement can be modified after proprietary submittal acceptance until 
updated proprietary information has been submitted by the Contractor and accepted by the Agency. 
Updated proprietary information must fully document all modifications to be implemented. 
Proprietary data must be marked “PROPRIETARY” by the Contractor. No more than 70 percent of 
all electronic/electrical work will be paid for until all proprietary information has been submitted and 
approved. 

5-8.05 Electrical, Instrumentation, Control, and Communication Systems
Electrical, instrumentation, control, and communication system drawings must include

elementary and loop diagram drawings, functional single line system layout drawings, connection 
drawings, interconnection drawings, panel/cabinet fabrication drawings, and detailed circuit board 
and component drawings. Detailed circuit schematics and circuit board layout drawings must clearly 
show, locate, and identify all components and wiring. Each circuit board component must be 
identified by the component's original manufacturer name and part number. Industry standard part 
numbers must be used. Component values, voltage/current levels, setpoints, and timing values must 
be defined. Drawings must be in the latest version of AutoCAD or other electronic reproducible 
medium specified by the Agency. 

Complete annotated software/firmware source code listings and program documentation must 
be provided for electronic/electrical systems, subsystems, assemblies, parts, components, and 
equipment that incorporate programmable devices. All instructions and hardware necessary to load, 
store, modify, and activate software/firmware source codes and programs must be provided. 

5-8.06 Maintenance and Operations (M&O) Submittals
For use in subsequent maintenance and operations, the Contractor must furnish, unless

otherwise provided for in the Special Provisions, 1 electronic or digital file and 2 hard copies, bound 
and indexed, of maintenance and operation information, including the highest level of factory 
maintenance manuals that are available to factory representatives with a three-year subscription to 
newsletters and updates supplied by the manufacturer covering all equipment and systems included 
in the Contract. The Agency may withhold up to 30 percent of the Total Contract Price until M&O 
submittals have been submitted and approved. Documentation must be provided in hard copy form 
and, where available, in electronic format such as Word, Excel, AutoCAD R14 (min.) or *.pdf. The 
submittal must include at a minimum: 

1. Drawings
2. As-Builts

a. Electrical
b. Mechanical
c. Site

3. Detail drawings of structures on the site
4. Dimensions
5. Site Layout
6. Underground lines including:

a. Existing underground lines (plumbing, electrical, gas, etc.)
b. Incoming and outgoing underground lines (plumbing, electrical, gas, etc.)
c. Pre-existing underground lines (plumbing, electrical, gas, etc.)
d. Underground Conduit (Electrical Wiring, Rigid, PVC)
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1. Wiring Diagrams for equipment located on-site (Generator, RTU, Hoist, etc.)
2. Wiring Diagrams for structures
3. Wiring Diagrams of systems
4. Parts List
5. Illustrations
6. Internal wiring diagrams and circuit board schematics and layout drawings
7. Manufacturer’s recommended spare parts lists
8. Name, address, and phone number of nearest parts and service agency
9. Systems balance data
10. Maintenance and service instructions
11. Operations instructions
12. Software including annotated source lists and programs
13. Calibration Instructions
14. Calibration Reports
15. Diagnostic Manuals

The submittal of M&O information is required for all mechanical, electrical, instrumentation, 
control, communications, sound, or special equipment and systems. The Contractor must submit 
the required data for review at least 30 Calendar Days prior to required training or the final inspection 
date. Corrections, additions, or resubmittal of data must be made as directed by the Agency. 

The Agency must receive complete M&O instructions for all items included above prior to field 
acceptance of the Work. 

5-9 SURVEYS

5-9.01 Agency-Furnished Surveys
Unless otherwise noted in the Project Specifications or Special Provisions, construction stakes

or marks will be set by the Agency. The Resident Engineer, in consultation with the Project Surveyor, 
will determine necessary lines and grades required for the completion of the work specified in these 
Specifications, on the plans, and in the Project Specifications or Special Provisions. From Agency- 
furnished line and grade stakes, the Contractor must lay out the Work and set working stakes as 
required for completion of the Work. 

The Contractor is responsible for the accuracy of the Contractor’s own layout work. All 
Contractor work using GPS/GNSS equipment shall be performed by or under the direction and 
supervision of a Contractor-provided responsible-charge California Licensed Land Surveyor or 
California Registered Civil Engineer authorized to practice land surveying in accordance with 
Business and Professions Code Section 8726. This includes, but not limited to, GPS/GNSS machine 
guidance, additional/supplemental layout outside of Agency provided stakes, setting of forms, 
checking grades of fixed structures or affixing computer-generated models to project control. The 
Contractor must submit to the Agency, in writing and prior to the start of Work, the name, contact 
information and license information of the California Licensed Land Surveyor or California 
Registered Civil Engineer authorized to practice land surveying. 

Per Business and Professional Code Sections 8726 and 6731, the County shall not provide 
project survey control coordinate values for Contractor use of GPS/GNSS equipment, unless the 
Contractor has on staff, or hires a survey consultant, a California Licensed Land Surveyor or 
California Registered Civil Engineer authorized to practice land surveying, to be in responsible- 
charge of Contractor survey matters. If the contractor has said responsible-charge survey staff 
member or survey consultant, the County can provide survey control coordinate values for the 
project. 

The County will provide a Disclaimer and Terms of Use survey control values waiver document, 
to be executed by both the Contractor and California Licensed Land Surveyor or California 
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Registered Civil Engineer authorized to practice land surveying. The executed waiver document 
shall be returned to the project Resident Engineer. Once said disclaimer document is received by 
the Agency and reviewed for compliance, survey control coordinate values can be provided to the 
responsible-charge California Licensed Land Surveyor or California Registered Civil Engineer 
authorized to practice land surveying. 

The contract ALLOWANCE for a California Licensed Land Surveyor or California Registered 
Civil Engineer authorized to practice land surveying shall include full compensation for providing a 
California Licensed Land Surveyor or California Registered Civil Engineer authorized to practice 
land surveying as necessary for doing all work as specified in the Contract in conformance with this 
Section. 

The Contractor must notify the Agency in writing at least 2 Working Days in advance of starting 
operations that require stakes or marks. Staking requests must take into consideration the level of 
effort required to provide the controlling stakes and priorities established as necessary. Advance 
notice must provide sufficient time to complete at least the first priority requested. Unless authorized 
by the Agency, work done without line and grade is at the Contractor's risk. 

The Contractor is responsible for carefully preserving Agency-provided construction stakes and 
marks. If the stakes or marks are destroyed, damaged, or rendered unusable, whether or not the 
Contractor is directly responsible for the damage or destruction, they will be re-set by the Agency 
(restakes) at the Agency’s earliest convenience. Additionally, the Contractor is responsible for the 
cost of replacement or restoration of stakes and marks that, in the judgment of the Agency, were 
carelessly or willfully destroyed, damaged or rendered unusable by the Contractor’s operations. 

The Agency will typically provide the following stakes: 

1. Clearing, Limits & Sawcut Stakes – The stakes will be placed at even station
intervals and/or any change in horizontal direction.

a. Stakes will be spaced so that the contractor can see from one stake to another
but not less than 100 feet apart.

b. All sawcut markings will be set at actual locations.

2. Rough Grade Stakes – One line of stakes spaced every 50 feet, horizontal and
vertical angle points on each side of the construction to control cut/fill and slopes.

a. The stakes will be placed in the A/C at a 2-foot offset from the proposed Sawcut
line. If these points fall within 6 feet or less from the proposed Lip of Gutter
they will be considered a Finished Grade stake and must be protected.

b. For areas of heavier grading, large channels or embankments slope staking
will be provided with cut/fill data to control the grading of the feature.

3. Finished Grade – One line of stakes spaced every 50 feet and at back of walk
angle points, centerline of driveways, and centerline of handicapped ramps.
Stakes will be set for each edge of pavement.

a. Stakes will be set at an offset from Lip of Gutter with cut/fill to Lip of Gutter or
Gutter Flowline (whichever is provided in the approved plan set). Finished
Grade stakes must be used to control all elements of the structural section
(subgrade, base, and pavement).

b. In the absence of curb, gutter and sidewalk (i.e., a median island) stakes will
be set at an offset from Edge of Pavement with cut/fill to Edge of Pavement.

c. All stakes provided for detached walk will be offset from the Top Back of Walk
with cut/fill to Top Back of Walk and will only be provided in transition areas.
No stakes will be provided for detached walk that runs parallel with staked curb
and gutter.

4. Traffic Signals, Lights and Joint Trench Boxes –
a. One offset to Top Back of Sidewalk (with either a line stake or radius point) with
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cut/fill to Top back of sidewalk. 
b. One stake will be set at the actual location where signal/pole bases fall inside

the sidewalk with cut/fill to Finished Grade or Finished Surface (whichever
occurs in the approved plan set).

c. Where no curb, gutter or sidewalk are to be constructed, two offset stakes (in
line or at right angles) to the center of the proposed base will be set. Cut/fill
data will be provided to the top of the Light/Pole Base.

d. Two stakes (in line or at right angles) will be set at the proposed Top Back of
Sidewalk with cut/fill to Top Back of Walk for all electrical vaults, boxes, cabinet
bases and non-specific joint trench features.

5. Sewer, Water and Storm Drain Features – One line of stakes placed every 50
feet and horizontal/vertical angles offset to proposed pipe with cut/fill to the
flowline of pipe.

a. Manholes: One offset stake to the center of the manhole (with line stake as
necessary) with cut/fill to the pipe inverts and a cut/fill to the proposed rim
elevation.

b. Drain Inlets: One offset stake to the Lip of Gutter at the center of the drain inlet
with cut/fill to the Lip of Gutter.

c. Where no curb, gutter or sidewalk are to be constructed, two offset stakes (in
line or at right angles) to the center of the proposed drain inlet/catch basin will
be set. Cut/fill data will be provided to the grate.

6. Drainage channels – One line of slope stakes spaced every 50 feet on each side
of construction, except on channels with a width of 12 feet or less at the top of
bank slope stakes, will only be set on one side of construction.

7. Drainage/Miscellaneous Structures –
a. One or two stakes necessary to locate structure offset to the center of structure

with cut/fill to flowline of pipe, grate, side opening, or other necessary feature
(where not controlled by other improvements such as curb, gutter and
sidewalk).

b. Offset to Lip of Gutter or Top Back of Curb (with line stake as necessary) with
cut/fill to Lip of Gutter or Top Back of Curb.

8. Bridges/Major Structures – Agency furnished stakes will vary depending on
the type and complexity of the structure. Generally, two stakes will be set for
abutments, bents, wingwalls, etc., offset along the layout line with a cut/fill to
finished grade. Stakes will not be set by the Agency for the location of
individual piles, pile cutoff elevations or falsework. Temporary benchmarks can
be set by the Agency at the request of the contractor.

9. Wall Stakes – One line of stakes (line stakes may be set as necessary) spaced
every 50 feet, at the beginning and end or curves, angles points, and changes in
footing elevation, offset from the layout line with cut/fill to the Top of Footing.

All Agency provided references to stationing will be made to the major controlling alignment (i.e., 
centerline alignment of road). 

NOTE: At the discretion of the Agency, in consultation with the Project Surveyor, 
one set of stakes may be used for several purposes, such as slopes, finished grade 
and curbs. 
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5-9.02 Survey Monuments-Agency Furnished Surveys
The Agency will show the location and character of survey monuments that are within the

construction area on the construction plans. It is the Contractor’s responsibility to be familiar with 
the locations of these survey monuments prior to the beginning of construction work. The Contractor 
must provide the Agency a minimum of five (5) Working days’ notice prior to commencing work that 
could damage or destroy survey monuments that are shown on the plans. For survey monuments 
shown on the plans to be replaced, the Agency will reference the monuments in advance of 
construction activity in accordance with the Land Surveyors Act (Business & Professions Code 
Section 8700 et seq.). 

For survey monuments shown on the plans not to be affected, disturbed, destroyed, and 
replaced, the Contractor shall be responsible for protecting these monuments during construction. 
If these monuments are subsequently disturbed during construction, all costs borne by the Agency 
for the referencing, resurvey, and replacement of the monument shall be deducted from the sum 
due the Contractor. 

On thin surface treatments, such as chip seals, the monuments can be covered in advance with 
a suitable material and then removed, after treatment, to expose the monument. 

For any survey monuments that are discovered and not shown on the plans, the Contractor shall 
bring these to the attention of the Agency a minimum of five (5) Working Days’ notice prior to 
commencing work that could damage or destroy the survey monuments. Should the Contractor 
disturb, damage, or destroy survey monuments due to the Contractor’s carelessness or failure to 
notify the Agency of the presence of an existing monument, the Agency shall reset the survey 
monument in accordance with the Land Surveyor’s Act (Business & Professions Code 8700 et seq.) 
by or under the direction of a California Licensed Land Surveyor and replace the survey monument, 
and all costs borne by the Agency for the referencing, resurvey, and replacement of the monument 
shall be deducted from the sum due the Contractor. 

5-9.03 Contractor Surveys-Construction Staking and Survey Monuments
When set forth in the Contract Documents or Special Provisions, the Contractor is responsible

for performing all necessary surveys to lay out and control the Work to the locations, elevations, 
lines, and dimensions shown or specified in the Contract. Deviations must receive prior written 
approval of the Agency. Surveys affecting the line or elevation of underground drainage, sewers, or 
utilities, and all other work within public rights-of-way or easements, must be performed by or under 
the direction and supervision of a California Licensed Land Surveyor, or a California Registered Civil 
Engineer authorized to practice Land Surveying. 

The Contractor is responsible for protecting and perpetuating survey monuments affected by 
construction activities in accordance with Business and Professions Code Section 8771. It is the 
Contractor’s responsibility to arrange and pay for a diligent and thorough search for survey 
monuments. The search must be performed by or under the direction of a California Licensed Land 
Surveyor, or a California Registered Civil Engineer authorized to practice Land Surveying, prior to 
the beginning of construction or maintenance work that could damage, disturb or destroy a survey 
monument. All monuments found must be referenced and reset by or under the direction of a 
California Licensed Land Surveyor, or a California Registered Civil Engineer authorized to practice 
Land Surveying, in accordance with Business and Professions Code Section 8771, at the expense 
of the Contractor. On thin surface treatments, such as chip seals, the monuments can be covered 
in advance of the maintenance treatment with a suitable material, which must then be removed to 
expose the monument. 

Damaged, disturbed or destroyed survey monuments must be reset, and Corner Records filed 
in accordance with the Professional Land Surveyors’ Act (Business & Professions Code 8700 et 
seq.) at the expense of the Contractor. 
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5-9.04 Traffic Control
Traffic control to set Agency-provided construction staking must be provided by the Contractor

at no additional cost to the Agency. To minimize inconvenience to the traveling public and enhance 
the safety of all workers to the extent feasible, the Contractor must request construction staking in 
areas requiring traffic controls during a period of time when the Contractor has work area traffic 
controls in place. 

5-10 RESPONSIBILITY FOR ACCURACY
The Contractor is responsible for the accuracy of the Contractor's own layout work and is liable

for the preservation of established lines and grades. The Contractor must obtain all necessary 
measurements for and from the work, and must check dimensions, elevations, and grades for all 
layout and construction work, and must supervise the work; the accuracy for all of which the 
Contractor is responsible. The Contractor is responsible for adjusting, correcting, and coordinating 
the work of all Subcontractors so that no discrepancies result. 

5-11 DUTIES AND POWERS OF INSPECTORS
Inspectors are the authorized representatives of the Agency. Their duty is to inspect materials

and workmanship of those portions of the Work to which they are assigned, either individually or 
collectively, under instructions of the Agency, and to report all deviations from the Contract. 

5-12 INSPECTION
The inspection of the Work does not relieve the Contractor of the obligation to fulfill all Contract

requirements. Work, materials, or equipment not meeting the requirements and intent of the 
Contract will be rejected, and unsuitable work or materials must be made good, notwithstanding the 
fact that the work or materials may have previously been inspected or approved and payment may 
have been made. 

Reexamination of any part of the Work may be ordered by the Agency, and the part of the Work 
must be uncovered by the Contractor. The Contractor must pay the entire cost of uncovering, 
reexamination, and replacement if the reexamined work does not conform to the Contract. 

All work and materials furnished pursuant to the Contract are subject to inspection and approval 
by the Agency. The Contractor must provide the Agency and Inspectors with access to the Work 
during construction and must furnish every reasonable facility and assistance for ascertaining that 
the materials and the workmanship are in accordance with the requirements and intent of the 
Contract. 

Unless authorized in writing by the Agency, work done in the absence of an Inspector, whether 
completed or in progress, is subject to inspection. The Contractor must furnish all tools, labor, 
materials, access facilities, and other facilities necessary to allow inspection, even to the extent of 
uncovering or taking down completed portions of the Work. The Contractor must pay all costs 
incurred, whether or not defective work is discovered. The Contractor is solely responsible for costs 
associated with the removal of defective work discovered during the inspection and for the complete 
cost of reconstruction. 

The Contractor must notify the Agency of the time and place of factory tests and submit test 
procedures for approval 30 Calendar Days in advance for tests that are required by the Contract. 
The Contractor must report the time and place of preparation, manufacture or construction of 
material for the Work, or any part of the Work, that the Agency wishes to inspect. The Contractor 
must give 5 Working Days’ notice in advance of the beginning of work on the material or of the 
beginning of the test to allow the Agency to make arrangements for inspecting and testing or 
witnessing. 
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5-13 QUALITY OF MATERIALS AND WORKMANSHIP
Unless otherwise allowed or required by the Special Provisions, all materials must be new and

of a quality at least equal to that specified. When the Contractor is required to furnish materials or 
manufactured articles or do work for which no detailed specifications are set forth, the materials or 
manufactured articles must be of the best grade in quality and workmanship obtainable in the 
market. If not ordinarily carried in stock, the articles must conform to the usual standards for first- 
class materials or articles of the kind required. The work, as a whole or in part, must be performed 
with the best equipment to the best standard of construction. 

At a minimum, all work and materials must be of the quality called for in Sections 11 through 50 
of these Specifications, the Contract Documents, and pertinent current industry standards or 
guidelines. 

Materials must be furnished in sufficient quantities and in time to ensure uninterrupted progress 
of the Work. All required spare parts must be delivered in new condition, not in a used or unknown 
condition, and with all required certificates and documentation. Materials, supplies, and equipment 
must be stored properly and protected as required. The Contractor is responsible for damage or 
loss by weather or other causes. 

Trench, fill, or roadway settlement occurring during the life of the contract, including the warranty 
period, is considered a workmanship defect and must be reconstructed or replaced by the 
Contractor, regardless of previous acceptance or approval by the Agency. 

5-14 SUBSTITUTIONS
The Contractor must submit requests for substitution in writing within 30 Calendar Days after the

award of the Contract. Certain materials, articles, or equipment may be designated in the Contract 
by brand, or trade name, or manufacturer, together with catalog designation or other identifying 
information. Substitute material, articles, or equipment of equal quality which have the required 
characteristics for the intended purpose, may be proposed for use provided the Contractor complies 
with the requirements of the following paragraphs. 

5-14.01 NOT USED

5-14.02 Documentation
If requested by the Agency, a proposal for substitution must be accompanied by complete

information and descriptive data, including cost of operation, cost of maintenance, and physical 
requirements necessary to determine the equality of offered materials, articles, or equipment. The 
Contractor must also submit shop drawings, descriptive data, and samples as requested. The 
burden of proof of comparative quality, suitability, and performance of the offered proposal is the 
Contractor’s. The determination of equal quality suitability and performance will be at the sole 
discretion of the Agency. The Agency will examine submittals with reasonable promptness. If the 
Agency rejects the request for substitution, then one of the particular products designated by brand 
name in the Contract must be furnished. Acceptance of substitution by the Agency does not relieve 
the Contractor of responsibility for deviations from the Contract or for errors in submittals. 

If mechanical, electrical, structural, or other changes are required for proper installation and fit 
of substitute materials, articles or equipment, or because of deviations from the Contract, the 
changes must not be made without the written consent of the Agency and must be made by the 
Contractor without additional cost to the Agency. The Contractor must pay the costs of design, 
drafting, architectural or engineering services, and building alterations of the construction required 
to accommodate Contractor substitutions or construction errors to maintain the original function and 
design. 
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5-15 PREPARATION FOR TESTING
The Contractor must maintain proper facilities and provide safe access for inspection by the

Agency to all parts of the Work and to the shops wherein parts of the Work are in preparation. Where 
the Contract requires work to be tested or approved, the work must not be tested or covered up 
without at least a 5 Working Day notice to the Agency of its readiness for inspection, unless the 
written approval of the Agency for testing or covering is first obtained. 

5-16 MATERIALS SAMPLING AND TESTING
Materials to be used in the Work will be subject to sampling and testing by the Agency. The

Contractor must furnish the Agency with a list of the Contractor’s sources of materials and the 
locations where materials will be available for inspection. The list must be submitted on an Agency 
form and furnished to the Agency in time to permit the inspection and testing of materials in advance 
of their use. 

When requested by the Agency, samples or test specimens of the proposed materials or 
materials incorporated into the Work must be prepared at the expense of the Contractor and 
furnished by the Contractor in quantities and sizes required for proper examination and tests, and 
with complete information describing type, kind, or size of material, and its source. All samples must 
be submitted in time to permit the making of proper tests, analyses, or examinations before and 
during incorporation of the materials into the Work. No material can be used in the Work unless or 
until it has been approved by the Agency. Unless otherwise specified, all acceptance materials 
testing, including field testing, will be performed by the Agency. The Agency will test materials to the 
standards specified in the Contract and these Specifications. The Agency has the discretion to 
charge the Contractor for a second test and subsequent retests. 

The Agency will receive and test samples whenever necessary. 
Sampling and testing laboratories used by the Contractor must be accredited laboratories by 

AASHTO resource for Test Methods ASTM D3740, C1077, and D3666. When California Test 
Methods are used, testers must be certified by the California Department of Transportation 
Independent Assurance Program. 

5-16.01 Relative Compaction
Unless otherwise specified, whenever relative compaction is specified in these Specifications or

the Special Provisions, the relative compaction will be determined by California Test 231, “Method 
of Test for Relative Compaction of Untreated and Treated Soils and Aggregates Using Nuclear 
Gages”, with the following exceptions/modifications: 

1. The wet test maximum density used for determining relative compaction can be
determined on material that is representative of the material being tested and is
not required to be from the test sites on the day of testing.

2. The test area limits of 1,000 yd2 and 2,000 yd2 do not apply and the minimum
number of test sites shall be 1 with no maximum number of test sites regardless
of area size.

3. Percent relative compaction shall be calculated for individual test sites.
Settlement of any earthwork (including, but not limited to, trenches, structural backfill, sidewalk, 

curb, gutter, and roadways) deemed to be caused by defective compaction efforts by the Contractor 
will be corrected by the Contractor at no cost to the Agency, regardless of compaction test results 
performed during construction. 
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5-17 APPROVAL OF MATERIALS

5-17.01 Sources of Supply
Agency approval of a supply source may be required prior to procurement. Approval does not

prevent subsequent disapproval or rejection of materials by the Agency if the quality is less than 
specified in the Contract. 

Sand, gravel, or other minerals incorporated into Agency work must comply with Public Contract 
Code Section 20676. The Agency may request written documentation of compliance. 

5-17.02 Plant Inspection
The Agency is not obligated to inspect materials at the source. The Contractor is responsible for

incorporating satisfactory materials into the Work, despite Agency inspections or tests. 
The Agency will inspect materials at the source if the Contractor submits a written request and 

if the Agency deems the inspection necessary. The Contractor and the supplier must cooperate with 
and assist the Agency while performing the inspection. The Agency must have access to all 
production areas of the plant. 

5-18 PROVISIONS FOR EMERGENCIES
The Agency may provide necessary labor, material, and equipment to address an emergency

resulting from the Contractor’s operation, including noncompliance with the Contract, public 
convenience, safety, traffic control, and protection of work, persons, and property. The nature of the 
emergency may prevent the Agency from notifying the Contractor prior to taking action. The costs 
of labor, material, and equipment will be deducted from progress payments to the Contractor via a 
contract change order. 

The performance of emergency work under the direction of the Agency does not relieve the 
Contractor of responsibility for damages resulting from the emergency. 

5-19 RIGHT TO RETAIN IMPERFECT WORK
If any portion of the Work or materials incorporated into the Work are defective or not in

accordance with the Contract, and if the defect in the work or materials is not of sufficient magnitude 
or importance to make the work dangerous or undesirable, or if the removal of the work or materials 
is impracticable or will create dangerous or undesirable conditions, the Agency has the right and 
authority to retain the work or materials instead of requiring it to be removed and reconstructed or 
replaced. Progress payment deductions will be made as described in Section 8-9, “Deductions for 
Imperfect Work,” of these Specifications, and a deductive Contract Change Order will be issued in 
accordance with Section 9, “Changes and Claims,” of these Specifications. 

5-20 REMOVAL OF REJECTED MATERIALS OR WORK
The Contractor must remove all rejected or condemned materials or structures brought to or

incorporated in the Work within 2 Working Days of the Agency’s written order. Rejected or 
condemned materials may not again be offered for use in the Work. The Contractor must, at the 
Contractor’s expense, bring into Contract compliance all rejected material or work in a manner 
acceptable to the Agency. 

If the Contractor fails to comply with this Section, the Agency may bring the rejected material 
into Contract compliance. The costs incurred by the Agency will be deducted from the progress 
payment via a contract change order. 
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5-21 TEMPORARY SUSPENSION OR DELAY OF WORK
The Agency has the authority to temporarily suspend or delay the Work, wholly or in part, for

any reasonable period the Agency deems necessary. The Contractor must immediately comply with 
the Agency’s written order to suspend or delay the Work. The suspended or delayed work can only 
be resumed upon written direction of the Agency. Public safety and convenience must be maintained 
throughout the suspension or delay in accordance with Sections 12-2, “Public Convenience and 
Safety,” and 12-3, “Public Safety and Traffic Control,” of these Specifications. 

Delays due to suspension of work will be classified by the Agency either as Avoidable or 
Unavoidable Delays in accordance with Section 7-12, “Delays,” of these Specifications. 

Suspension does not relieve the Contractor of the Contractor’s responsibilities as described in 
the Contract. 

5-22 TERMINATION OF CONTRACT

5-22.01 Reasons for Termination
The Agency, its Board, or authorized representative reserves the right to terminate the Contract

for any of the reasons listed below: 

5-22.01.A Contractor Insolvent
If the Contractor becomes insolvent, is adjudged bankrupt, assigns its assets for the benefit of

the Contractor’s creditors, is unable to pay its debts as they become due, or is otherwise financially 
unable to complete the Work, the Agency, its Board, or authorized representative may terminate the 
Contractor's control over the Work and so notify the Contractor and the Contractor's sureties in 
accordance with Section 5-22.02. 

5-22.01.B Completion Delay
The Agency, its Board or authorized representative may terminate the Contract if the Contractor

has not completed the Work on or before the completion date adjusted by Contract Change Order. 
If the Agency chooses to complete the Work, the Contractor is not entitled to any compensation, 
and is liable to the Agency for liquidated damages, for all time beyond the Contract completion date 
until the Work is completed. Notice of termination pursuant to this section may be made in 
accordance with Section 5-22.02. 

5-22.01.C Abandonment or Unsatisfactory Performance
The Agency, its Board or authorized representative may issue to the Contractor and the

Contractor’s surety a written notice to cure if it determines any of the following breaches exist: 

• The Contractor abandons the Work.
• The Work or any portion is sublet or assigned without the Agency’s consent.
• The rate of progress is not in accordance with the Contract.
• Any portion of the Work is unnecessarily delayed.
• The Contractor willingly violates terms or conditions of the Contract.
• The Contractor does not supply sufficient materials or properly skilled labor.
• The Contractor fails to promptly pay its Subcontractors.
• The Contractor disregards laws, ordinances, or Agency orders.
• The Contractor fails to respond to defective work notices.

The Contractor shall commence satisfactory corrective actions within 10 Calendar Days after 
receipt of the notice to cure. 
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5-22.01.D Termination of Contract for Convenience
The Board may at any time and for any reason terminate the Contractor’s services and work for

its own convenience. The duties and rights of the Contractor after termination for convenience are 
set forth in Specification 5-22.03A. 

5-22.02 Notice of Termination
The Agency, its Board or authorized representative will provide written Notice of Termination to

the Contractor and the Contractor's sureties that the Contractor's control over the Work will be 
terminated for the reasons stated in the Notice of Termination. Upon receipt of written Notice of 
Termination for default, the Contractor’s surety shall immediately assume all rights, obligations and 
liabilities of the Contractor under the Contract. The Contractor’s surety shall notify the Agency that 
it is assuming all rights, obligations, and liabilities of the Contractor under the Contract and all money 
that is due, or would become due, to the Contractor shall be payable to the Contractor’s surety as 
the Work progresses, subject to the terms of the Contract, or as determined by consultation and 
separate agreement with the Agency. Within 30 Calendar Days of receipt of the written Notice of 
Termination for default, the Contractor’s surety shall submit to the Agency, in writing, its plan for 
remedying the default. The Agency will review the plan and notify the Contractor’s surety if the plan 
is satisfactory within a reasonable time of receipt. If the Contractor’s surety fails to submit a 
satisfactory plan or fails to maintain progress according to the plan accepted by the Agency, the 
Agency may, upon 72 hours written notice, take over and complete the Work at the expense of 
Contractor and Contractor’s surety. The cost of completing the Work by the Agency shall be charged 
against the Contractor and the Contractor’s surety and may be deducted from any monies due, or 
which would become due. 

Immediately upon receipt of a Notice of Termination, except as otherwise directed in writing by 
the Agency, the Contractor must: 

1. Stop work under the Contract on the date of, and as specified in, the Notice of
Termination.

2. Place no further orders or subcontracts for materials, services, or facilities except
as necessary to complete the portion of the Work that is not terminated.

3. Terminate orders and subcontracts to the extent that they relate to the work
terminated by the Notice of Termination.

4. Assign to the Agency, in the manner, at the times, and to the extent directed by
the Agency, all of the rights, titles, and interests of the Contractor under the
terminated orders and subcontracts. The Agency has the right, at its discretion, to
settle or pay all claims arising out of the termination of the orders and
subcontracts.

5. Settle all outstanding liabilities and all claims arising out of termination of orders
and subcontracts with the approval or ratification of the Agency. The Agency's
approval or ratification is final.

6. Transfer title to the Agency, and deliver in the manner, at the times, and to the
extent directed by the Agency, fabricated or unfabricated parts, work in process,
completed work, supplies, other material produced as a part of, or acquired in
connection with, the terminated work, and the completed or partially completed
drawings, information, and other property that, if the Contract had been
completed, would have been submitted to the Agency.

7. Sell, in the manner, at the times, to the extent, and at the price that the Agency
directs or authorizes, property of the types referred to in Item 6 above. The
Contractor is not required to extend credit to the purchaser and may acquire the
property under the conditions prescribed and at a price approved by the Agency.
The proceeds of the transfer or disposition will be used to reduce payments made
to the Contractor under the Contract or credited to the cost of the work covered
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by the Contract, or paid as the Agency directs. 
8. Complete performance of work not terminated by the Notice of Termination.
9. Protect and preserve the property related to the Contract in which the Agency has

an interest.

5-22.03 Payments to Contractor Upon Termination of Contract

5-22.03.A Payments to Contractor upon Termination for Convenience
(a) Upon such termination, the Contractor is entitled to payment only as follows:

(i) the reasonable and necessary direct cost of the work completed in conformity
with this Agreement as determined by the Engineer; plus,

(ii) such other costs actually incurred by the Contractor as are permitted by the
prime contract and approved by the Engineer plus,

(iii) five percent (5%) of the cost of the work referred to in subparagraph (i)
above for overhead; plus,

(iv) four percent (4%) of the cost of the work referred to in subparagraph (i and
ii) above for profit, so long as the Contractor can demonstrate that the project
would have experienced a profit upon its completion; plus,

(v) the reasonable costs, including expert and attorney’s fees for the preparation
of the settlement claim as detailed below.

(b) “Reasonable and necessary direct cost” set forth in subparagraph (a)(i) above will
be calculated by the Engineer by comparing costs submitted in the escrow bid
documents, approved change orders or force account work with the Contractor’s
direct cost report submitted within the claim , and shall deduct any costs deemed
by the Engineer to be incurred due to the Contractor’s poor performance of the
work, ineffective project management, Contractor caused project delays or any
other Contractor deviation from its contractual or legal duties.. The Contractor has
the burden to establish that the claimed costs are reasonable, necessary and direct
costs.in accordance with sub-section (a) or (b) herein.

(c) The costs recoverable in subparagraph (v) must not include any expert and/or
attorney’s fees or other claim preparation fees incurred after the submission of the
initial settlement claim and must not include any costs of litigation including
attorney’s fees and expert fees brought by the contractor for recovery and any
costs allowed under subsections (a) and (b) herein.

(d) There will be deducted from such sums as provided in this section, the amount of
any payments made to the Contractor prior to the date of the termination of this
Agreement. The Contractor is not entitled to any claim or claim of lien against the
Agency for any additional compensation or damages in the event of such
termination for convenience and payment hereunder.

(e) Upon termination of the project for convenience the Contractor, within 30 Calendar
Days, may submit a claim in accordance with Section 9-18 of these specifications
if it disputes the Engineer’s determination of payments due the Contractor.
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5-22.03.B Payments to Contractor upon Termination for Default
If the Work is to be completed following Notice of Termination and termination of the Contractor’s

right to perform under the Contract, the Contractor is not entitled to receive any portion of the amount 
to be paid under the Contract until completion of the Project. After completion, if the unpaid balance 
exceeds the sum of the amount expended by the Agency in finishing the work, plus all damages 
sustained or to be sustained by the Agency, plus unpaid claims for labor, materials, tools, 
equipment, or supplies contracted for by the Contractor for the Work, provided that sworn 
statements of said claims have been filed as required by Section 9, “Changes and Claims,” of these 
Specifications, the excess not otherwise required by these Specifications to be retained will be paid 
to the Contractor or the Contractor’s surety as applicable. If the sum exceeds the unpaid balance of 
the Total Contract Price, the Contractor and the Contractor's surety are liable to the Agency for the 
amount of the excess. If the Contractor’s surety completes the Work, the surety must be subrogated 
to money due under the Contract and to money which will become due in the course of completion 
by the surety. 

Any claim by the Contractor pertaining to termination of a contract, whether partial or total, must 
be submitted to the Agency in the form and with the required certification pursuant to Section 9-18 
of these Specifications. Claims must be submitted no later than 90 Calendar Days from the effective 
date of termination unless the Agency grants one or more extensions, in writing, upon the 
Contractor’s written request transmitted within the 90-day period or authorized extension. If the 
Contractor fails to submit a termination claim within the time allowed, the Agency may determine 
and pay amounts, if any, due the Contractor because of the termination. 

5-22.04 Agency Completion
If the Contract is terminated and the Agency completes the Work, the Agency may take

possession of and use all or any part of the Contractor's materials, tools, equipment, and appliances 
on the premises to complete the Work. The Agency assumes the responsibility for returning the 
equipment in as good condition as when it was taken over, except for reasonable wear and tear. 
The items will be returned when the Work is completed or sooner, at the Agency’s discretion. The 
Agency agrees to pay a reasonable amount for the use of the tools and equipment. 

The Agency may direct that all or any part of the Work be completed by day labor and/or other 
contractors. 

5-22.04.A Payment for Agency Completion
If the Agency completes the Work, no payment will be made to the Contractor until the Work is

complete. All costs of completing the Work, including, but not limited to, legal expenses, Agency 
forces, administration and management, direct and indirect, will be deducted from the sum due the 
Contractor. If the cost of completing the Work exceeds sums due the Contractor, the Contractor and 
the Contractor’s surety must, upon demand, pay the Agency a sum equal to the difference. If the 
Agency completes the Work and there is a sum due the Contractor after the Agency deducts the 
costs of completing the Work, the Agency will pay the sum to the Contractor and/or the Contractor's 
surety. 

5-22.04.B Agency Completion Not a Waiver of Agency Rights
No act by the Agency before the Work is finally accepted will operate as a waiver or stop the

Agency from acting upon a subsequent event, occurrence, or failure by the Contractor to fulfill the 
terms and conditions of the Contract. The rights of the Agency pursuant to this Section are in addition 
to all other rights of the Agency pursuant to the Contract, and at law or in equity. 

5-23 TERMINATION OF UNSATISFACTORY SUBCONTRACTS
When a portion of the Work subcontracted by the Contractor is not prosecuted in a satisfactory

manner, the Contractor must immediately terminate the subcontract upon written notice from the 
Agency. The Subcontractor must not again be employed for the portion of the Work on which the 
Subcontractor's performance was unsatisfactory. 
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SECTION 6 - LEGAL RELATIONS AND RESPONSIBILITIES 

6-1 COMPLIANCE WITH LAWS AND REGULATIONS
The Contractor must be familiar and comply with all federal, state, and local laws, ordinances,

codes, and regulations that affect the Work, those engaged or employed in the Work, the material or 
equipment used in or upon the Work, and the conduct of the Work. Any misunderstanding of laws, 
ordinances, codes, or regulations, or of ignorance of the same on the part of the Contractor does not 
modify the provisions of the Contract. The Contractor and the Contractor’s surety must indemnify and 
save harmless the Agency, its governing Board, officials, directors, agents, employees, volunteers 
members, affiliates, and their duly authorized representatives against claims for liability arising from, 
or based upon, the violation of any law, ordinance, regulation, decree, or order, whether by the 
Contractor or by the Contractor’s employees. 

The attention of the Contractor is directed to certain laws that affect the Contract. The listing of 
these laws in this Section is not to be construed as a listing of all applicable laws. The Contractor is 
solely responsible for familiarity and compliance with all applicable laws. Particular attention is called 
to the following: 

6-1.01 Hours of Labor
Eight hours of labor is a legal day's work, and the Contractor and any Subcontractor under the

Contractor, in the execution of the Contract, cannot require more than 8 hours of labor in a Calendar 
Day, or 40 hours of labor in a calendar week, from a person employed by the Contractor in the 
performance of the Work under the Contract, except as permitted under the provisions of Labor Code 
Sections 1810 through 1815. The Contractor must forfeit, as penalty to the Agency, the amount 
stipulated in section 1813 of the Labor Code for each worker employed by the Contractor, or a 
Subcontractor under the Contractor, in the execution of the Contract for each Calendar Day during 
which a worker is required or permitted to labor more than 8 hours and for each calendar week during 
which a worker is required or permitted to labor more than 40 hours, in violation of the provisions of 
the Labor Code. 

6-1.02 Prevailing Wage 
Pursuant to Labor Code Section 1771, the Contractor and each lower-tier Subcontractor 

must pay at least the prevailing rate of per diem wages, including, but not limited to, overtime, 
Saturday, Sunday, and holiday work, travel and subsistence, as determined by the Director of 
the California Department of Industrial Relations pursuant to Labor Code Section 1773. Copies 
of the prevailing wage determinations are available upon request at the Labor Compliance 
Section, 9700 Goethe Road, Suite D, Sacramento, CA 95827, and are also available from the 
California Department of Industrial Relation’s internet website at: 
http://www.dir.ca.gov/DLSR/PWD. 

The wage rates determined by the Director of the California Department of Industrial Relations 
refer to expiration dates. Prevailing wage determinations with a single asterisk (*) after the 
expiration date that are in effect on the date of Notice to Contractors remain in effect for the 
duration of the project. Prevailing wage determinations with double asterisks (**) after the 
expiration date indicate that the basic hourly wage rate, overtime, and holiday wage rates, and 
employer payments to be paid for work performed after this date have been determined. If work 
extends past this date, the new rate must be paid and should be incorporated in contracts entered. 
The Contractor should contact the Department of Industrial Relations as indicated in the prevailing 
wage determinations to obtain predetermined wage changes. Determinations that do not have 
double asterisks (**) after the expiration date remain in effect for the duration of the project. 
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The Contractor and the Contractor’s Subcontractors forfeit, as penalty to the Agency, not more 
than $200 per Calendar Day or portion thereof, for each worker paid less than the prevailing wage 
rates for work done under the Contract by the Contractor or by a Subcontractor. The Contractor 
and all Subcontractors must comply with the provisions of Labor Code Sections 1774 and 1775. 
In addition to the penalty, the Contractor or Subcontractor must pay each worker the difference 
between the prevailing wage and the amount paid for every hour the worker was paid less than 
the prevailing wage. 

The County of Sacramento received final approval from the Director of the California 
Department of Industrial Relations to operate as a Labor Compliance Program effective March 
15, 1994. The Labor Compliance Program is administered by the Labor Compliance Section of 
the County’s Construction Management and Inspection Division. All questions regarding this 
Labor Compliance Program and prevailing wage requirements should be directed to the Labor 
Compliance Section at (916) 875-2711. 

6-1.03 Payroll Records
Contractor must comply with Labor Code Section 1776. Regulations implementing Section

1776 are located in Section 16000 and Sections 16401 through 16403 of Title 8 of the California 
Code of Regulations. The Contractor is responsible for compliance by the Contractor's 
Subcontractors, including any lower-tier Subcontractors. 

The Contractor and the Contractor’s Subcontractors, and any lower-tier Subcontractor, must 
keep accurate payroll records, showing the name, address, Social Security number, labor 
classification, straight time and overtime hours worked each day and week, and the actual wages 
paid to each journeyman, apprentice, worker, or other employee employed in connection with the 
Work. Records must be certified and available for inspection at all reasonable hours at the 
principal offices of the Contractor and the Contractor’s Subcontractors in a manner set forth in 
Labor Code Section 1776. The Contractor and the Contractor’s Subcontractors must file a certified 
copy of the records enumerated above with the Agency within 10 Calendar Days after receipt of 
a written request. The Contractor is responsible for all lower-tier Subcontractors' compliance with 
this requirement. 

The non-compliance penalties specified in subdivision (h) of Labor Code Section 1776 may 
be deducted from progress payments to the Contractor. 

6-1.04 Nondiscrimination
Attention is directed to Labor Code Section 1735, which prohibits discrimination in the

employment of persons upon public works because of race, religious creed, color, national origin, 
ancestry, physical disability, mental disability, medical condition, genetic information, marital 
status, sex, gender, gender identity, gender expression, age, or sexual orientation, and provides 
for penalties. 

6-1.05 Apprentices
The Contractor must comply with Labor Code Section 1777.5, concerning the employment of

apprentices. The Contractor is responsible for compliance by all lower-tier Subcontractors. 

6-1.06 Workers’ Compensation
Pursuant to Labor Code Section 1860,, the Contractor is required to secure the payment of

compensation to his employees in accordance with Labor Code Section 3700. 

6-1.07 Fair Labor Standards
The Contractor must comply with the Fair Labor Standards Act of 1938 as amended (29

U.S.C. 3201 et seq.). 
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6-1.08 Contractor’s License
The Contractor must comply with Chapter 9 of Division 3 of the Business and Professions

Code. 

6-1.09 Use of Pesticides
The Contractor must comply with all rules and regulations that govern the use of pesticides

required in the performance of the Work, including any certifications that are required for 
purchase, use, storage or application. Pesticides include, but are not limited to, herbicides, 
insecticides, fungicides, rodenticides, germicides, nematocides, bactericides, inhibitors, 
fumigants, defoliants, desiccants, soil sterilants, and repellants. 

A substance or mixture of substances intended for preventing, repelling, mitigating, or 
destroying weeds, insects, diseases, rodents, or nematodes, and a substance or mixture of 
substances intended for use as a plant regulator, defoliant, or desiccant is considered a pesticide. 

6-1.10 Reporting Requirements and Sanctions
Failure to provide specific information, records, reports, certifications, or other documents

required for compliance with the Contract will be considered noncompliance. At a minimum, 
documents required include: 

1. Form SCLC-0001 - List Of Subcontractors
Form SCLC-0001 is required from the Contractor and each Subcontractor with a lower- 

tier Subcontractor. This form is due within 10 Calendar Days after the date of 
the preconstruction conference or within 10 Calendar Days after the date of award of 

the subcontract. The later of the two dates will apply. 
2. Form SCLC-347 - Certified Payroll Reports
Form SCLC-347 is required from the Contractor and each lower-tier Subcontractor,

regardless of the subcontract amount or the type of procurement, for every payroll 
period in which work is performed. These reports are due within  10  Working 
Days of the ending date of the payroll period. The payroll must be accompanied 
by a “Statement of Compliance” signed by the employer or the employer’s agent 
indicating that all of the information in the payroll is true, correct and complete, 
and the wage rates contained therein are not less than those required by the 
Contract. The “Statement of Compliance” must be on forms furnished by the 
Agency or on a form  with  identical  wording.  The Contractor is responsible for 
the submission of copies of payrolls of all subcontractors. 

3. Form SCLC-0002 - Fringe Benefit Statement
Form SCLC-0002 is required from the Contractor and each lower-tier Subcontractor if

fringe benefits are paid to an approved plan, fund, or program. The statement is 
due with the first certified payroll report and any time the fringe benefit amounts 
change. The statement is not required if the fringe benefits are paid in cash to the 
employees. 

4. Other Documentation
Upon request, The Contractor must provide the inspector an accurate record of all

activities and personnel performing work onsite. This report should provide as 
much detailed information as possible, including but not limited to the: 

a. Date the work was performed.
b. Name of contractor and employees on site.
c. Name of subcontractor and employees on site.

Detailed description of work performed by each employee, including hours worked and 
equipment used. 

Other reporting documentation might be required depending on the source of funding for the 
project. 

If the Contractor fails to comply with the provisions of this Section, the Contractor will be 
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advised of the specific deficiencies and requested to make immediate corrections. The Contractor 
will also be advised that monetary deductions will be made for failure to effect corrections or 
delinquencies. 

If the Contractor fails to correct a deficiency in the reporting requirements within 15 Calendar 
Days after notification, a deduction may be made. The deduction will be 10 percent of the 
estimated value of the work done during the month, except that the deduction will not exceed 

$10,000, nor be less than $1,000, and will be deducted from the next progress payment. 
Deductions for non-compliance will be in addition to other deductions provided for in the 

Contract and will apply irrespective of the number of instances of noncompliance. Deductions will 
be made separately and will cumulate for each estimate period in which a new deficiency appears. 
When all deficiencies for a period have been corrected, the deduction covering that period will be 
released on the next progress payment. Otherwise, the deduction will be retained. 

6-1.11 Subcontracting
The Contractor must comply with Public Contract Code Sections 4101 to Section 4113,

inclusive. 

6-1.12 Occupational Safety and Health
The Agency is committed to providing a safe and healthy workplace for employees and the

public and to eliminating conditions or hazards that could result in personal injury or ill health. The 
Contractor and all Subcontractors must comply with all directives given by the Agency to abate a 
hazard and/or stop a work activity. Failure to comply with a directive could result in the dismissal 
of the related Contractor/Subcontractor employee(s) as indicated in Section 5 of these 
Specifications or other sanctions as indicated in the Special Provisions. Repeat safety violations 
of a similar nature and/or a single serious, willful safety violation by a Contractor could warrant 
review and termination of the contract. 

The Contractor must comply with all applicable provisions of the California Occupational 
Safety and Health Act (Labor Code Section 6300 et seq.). The foregoing includes, but is not 
limited to, all applicable Safety Orders issued by the State of California Occupational Safety and 
Health Administration (Cal/OSHA) pursuant to Title 8 of the California Code of Regulations. 
Failure of the Agency to suspend the work or notify the Contractor of the inadequacy of the 
Contractor’s safety precautions or non-compliance with existing laws and regulations does not 
relieve the Contractor or a Subcontractor of this responsibility. 

6-1.13 Sacramento County Residents
Pursuant to Section 15 (i) of the Charter of the County of Sacramento, preference must be

given in the employment of labor to citizens who have resided in Sacramento County for at least 
6 months. 

6-2 INDEMNIFICATION

6-2.01 Contractor's Performance
To the fullest extent permitted by law, Contractor shall indemnify, defend, and hold harmless

Agency, its governing Board, officers, directors, officials, employees, and authorized volunteers 
and agents (collectively “Indemnified Parties”), from and against any and all claims, demands, 
actions, losses, liabilities, damages, and all expenses and costs incidental thereto (collectively 
“Claims”), including cost of defense, settlement, arbitration, and reasonable attorneys' fees, 
resulting from injuries to or death of persons, including but not limited to employees of either Party 
hereto, and damage to or destruction of property, or loss of use or reduction in value thereof, 
including but not limited to the property of either Party hereto, arising out of, pertaining to, or 
resulting from the alleged or actual acts or omissions of Contractor, its officers, employees, or 
agents, or the acts or omissions of anyone else directly or indirectly acting on behalf of the 
Contractor, or for which Contractor is legally liable under law. Contractor understands and agrees 
that this indemnity obligation shall apply regardless of whether any loss, damage or cost arises 
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from, whether in whole or in part, any alleged or actual acts or omissions, or any other negligence, 
concurrent or otherwise, on the part of Agency, or any other party indemnified hereunder, 
excepting only those Claims to the extent caused by the active negligence or willful misconduct 
of an Indemnified Party where such indemnification would be invalid under Subdivision (b) of 
Section 2782 of the Civil Code. 

The right to defense and indemnity under this Section arises upon occurrence of an event 
giving rise to a Claim and upon tender in writing to Contractor. Contractor shall defend Indemnified 
Parties with counsel reasonably acceptable to Agency. Notwithstanding the foregoing, Agency 
shall be entitled, on its own behalf, and at the expense of Contractor, to assume control of its 
defense or the defense of any Indemnified Party in any legal action, with counsel reasonably 
selected by it. Should Agency elect to initially assume control of its defense, or the defense of any 
Indemnified Party, it does so without prejudice to its right to subsequently request that Contractor 
thereafter assume control of the defense and pay all attorneys’ fees and costs incurred thereby. 

6-2.02 No Limitation of Liability for Indemnification
This indemnity obligation must not be limited by the types and amounts of insurance or self- 

insurance maintained by Contractor or Contractor’s subcontractors at any tier. 
Nothing in this indemnity obligation shall be construed to create any duty to, any standard of 

care with reference to, or any liability or obligation, contractual or otherwise, to any third party. 
The provisions of this indemnity obligation must survive the expiration or termination of the 

Agreement. 

6-3 CONTRACTOR'S LEGAL ADDRESS
Both the address given in the Bid and the Contractor's office in the vicinity of the Work are

designated as places that samples, notices, letters, or other articles or communications to the 
Contractor can be mailed or delivered. The delivery to either of these places is sufficient service 
to the Contractor and the date of service is the date of delivery. The address named in the Bid 
can be changed by written notice from the Contractor to the Agency. Nothing herein is deemed 
to preclude or render inoperative the service of any drawing, sample, notice, letter, or other article 
or communication to the Contractor. 

6-4 CONTRACTOR NOT AN AGENT OF AGENCY
The Contractor is an independent contractor and not an employee, agent, or other

representative of the Agency. Nothing in the Contract creates a relationship of joint venture, 
partnership or association of any nature whatsoever between the Agency and the Contractor other 
than that of owner and independent contractor. The Agency has the right to direct the Contractor 
as provided in the Contract. This right does not reduce or abrogate the Contractor's liability for 
damage or injury to persons, public property, or private property that arises directly or indirectly 
from the Contractor's execution of the Work. 

6-5 SUBSTITUTION OF SUBCONTRACTORS
The Contractor must not, without the written consent of the Agency: (a) substitute any party

as Subcontractor in place of the Subcontractor designated in the Bid; (b) permit any such 
subcontract to be assigned or transferred; or (c) allow the subcontracted work to be performed by 
anyone other than the original Subcontractor listed on the Bid. Consent for substitution or 
subletting will only be given when: 

1. The Subcontractor listed in the bid, after having reasonable opportunity to do so,
fails or refuses to execute a written contract based upon the Plans, these
Specifications, and the Special Provisions for the Project for the scope of work
specified in the Subcontractor's written bid to the Contractor; or

2. The listed Subcontractor becomes bankrupt or insolvent; or
3. The listed Subcontractor fails or refuses to perform the subcontract; or
4. The listed Subcontractor fails or refuses to meet the bond requirements of the
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Contractor as set forth in California Public Contract Code Section 4108; or 
5. The Contractor demonstrates to the Agency, subject to the further provisions set

forth in Public Contract Code Section 4107.5, that the name of the Subcontractor
was listed as a result of an inadvertent clerical error; or

6. The listed Subcontractor is not licensed pursuant to Chapter 9 of Division 3 of the
Business and Professions Code; or

7. The Agency determines that the work performed by the listed Subcontractor is
substantially unsatisfactory and not in substantial accordance with the Contract, or
that the Subcontractor is substantially delaying or disrupting the progress of the
work; or

8. The listed Subcontractor is ineligible to work on a public works project pursuant to
Labor Code Sections 1777.1 and 1777.7; or

9. The Agency determines the listed Subcontractor is not a responsible contractor.
Prior to approving the Contractor’s request for substitution, the Agency shall give written notice 

to the listed Subcontractor of the Contractor’s request to substitute and the reasons for the 
request. The listed Subcontractor shall have 5 Working Days within which to submit written 
objections to the Agency regarding the substitution. Failure to file such written objections 
constitutes the listed Subcontractor’s consent to the substitution. 

If written objections are filed, the Agency shall conduct a noticed hearing consistent with the 
requirements of Public Contract Code Section 4107. 

6-6 ASSIGNMENT OF CONTRACT
The Contract or the performance of a portion thereof can be assigned by the Contractor, but

only upon written consent of the Agency and the Contractor’s surety, unless the surety has waived 
its right of notice of assignment. No assignment or subcontracting is permitted that would relieve 
the Contractor or the Contractor’s surety of their responsibilities under the Contract. 

6-7 ASSIGNMENT OF MONIES
The Contractor can assign monies due the Contractor under the Contract, and the assignment

will be recognized by the Agency, if given proper notice, to the extent permitted by law. 
Assignment of monies is subject to deductions provided for in the Contract. All monies withheld 
can be used by the Agency for the completion of the Work if the Contractor defaults. 

6-8 PROTECTION OF AGENCY AGAINST PATENT CLAIMS
The Contractor assumes all costs arising from the use of patented materials, equipment,

devices, and processes on or incorporated in the Work, and indemnifies and holds harmless the 
Agency and the Agency’s officers, officials, agents, employees, volunteers, members, affiliates 
and their duly authorized representatives from actions for, or on account of, the use of patented 
materials, equipment, devices, or processes in the construction of, or subsequent operation of, 
the Work. Before final payment, if requested by the Agency, the Contractor must furnish 
acceptable proof of a proper release from costs or claims arising from the use of patented 
materials, equipment, devices, or processes used on or incorporated in the Work. 

6-9 RESPONSIBILITY OF THE CONTRACTOR
The Contractor is solely responsible for, and has exclusive control over, construction means,

methods, techniques, sequences, procedures, and coordination of all portions of the Work under 
the Contract, unless otherwise provided in the Contract or in an emergency situation where 
specific direction regarding means, methods, techniques, sequences, procedures, and 
coordination is necessary to mitigate an imminent and serious health and safety hazard. 

Contractors, in coordination with the Agency and its duly authorized representatives as 
appropriate, must implement measures that create safety awareness and promote safe work 
practices at the jobsites and must pursue the Contract in the safest manner possible. 

The Contractor will take appropriate action, up to and including termination, against a 
Contractor employee who willfully or repeatedly violates workplace safety rules. 
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The Work is under the Contractor's responsible care, and the Contractor bears the entire risk 
of injury, loss, or damage to any part by any cause until field acceptance of the project or portions 
thereof. The Contractor must rebuild, repair, restore, and make good all injuries, 

losses or damage to any portion of the Work or the materials occasioned by any cause, and 
bear the entire expense. 

In no case does the Contractor’s use of Subcontractors alter the position of the Contractor or 
the Contractor’s sureties with relation to the Contract. When a Subcontractor is used, the 
responsibility for every portion of the Work remains with the Contractor. A Subcontractor will not 
be recognized as having a direct contractual relationship with the Agency. Persons engaged in 
the Work under the Contract are considered employees of the Contractor and their work is subject 
to the provisions of the Contract. The Agency will deal only with the Contractor who is responsible 
for the proper execution of the Work. The Contractor must pay when due all valid claims of 
Subcontractors, suppliers, and workmen with respect to the Work. 

The mention herein of a specific duty or responsibility imposed upon the Contractor is not to 
be construed as a limitation or restriction of any other responsibility or duty imposed upon the 
Contractor by the Contract. 

6-10 PERMITS, AND LICENSES, AND CERTIFICATIONS
The Contractor, at the Contractor’s sole expense, must obtain all necessary permits,

registrations, certifications, notifications, and licenses for the normal conduct of the Contractor’s 
business and construction of the Work, and comply with all laws, ordinances, rules, and 
regulations relating to the Work, and to the preservation of the public health and safety. 

Unless otherwise noted in the Special Provisions, building, plumbing, heating, electrical, and 
similar permits that the Contractor is required to obtain from the County’s Building Inspection and 
Permits Division for County-owned projects are fee exempt and will be obtained by the Agency. 

The California Environmental Quality Act of 1970 (CEQA) may be applicable to permits, 
licenses, and other authorizations that the Contractor must obtain from local agencies in 
connection with performing the Work. The Contractor must comply with the provisions of CEQA 
in obtaining the permits, licenses, and other authorizations which will be obtained in time to 
prevent delays to the Work. The Contractor must also comply with permits, licenses, or other 
authorizations applicable to the Work obtained by the Agency in conformance with the 
requirements in CEQA. 

The Contractor must obtain and comply with all required permits, registrations, certifications, 
and notifications applicable to the Work in conformance with the requirements of Cal/OSHA 
regulations. 

The Contractor shall be fully informed of all rules, regulations and permit conditions that may 
govern the Contractor’s operations during construction and shall conduct the Work accordingly. 
Any fines or penalties incurred by the Agency or the Contractor as a result of the Contractor's 
actions or negligence in following the requirements of any rules, regulations, or permit conditions 
will be the responsibility of the Contractor in accordance with Section 8-8, "Withholdings/Denial 
of Progress Payment Request," of these Specifications. 

Any modifications to agreements between the County and permitting agencies which are 
proposed by the Contractor shall be submitted in writing to the Engineer for the County’s 
consideration. 

When the Contractor is notified by the Engineer that a modification to the agreement is under 
consideration, no work will be allowed which is inconsistent with the proposed modification until 
the County takes action on the proposed modifications. Compensation for delay will be 
determined in accordance with Section 7-12, “Delays,” of these Specifications. 

The provisions of this Section shall be made a part of every subcontract executed pursuant to 
the Contract. 

Any modifications to any agreement between the County and permitting agency will be fully 
binding on the Contractor, and the provisions of this Section shall be made a part of every 
subcontract executed pursuant to the Contract. 
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Full compensation for work involved in complying with obtaining the necessary permits and 
the permit conditions shall be considered included in the contract prices paid for the various items 
of work involved in the Project and no additional time or compensation will be allowed therefor. 

The Contractor shall comply with all permitting and certification requirements of the CA Air 
Resources Board. This includes compliance with all regulations associated with Off-Road Diesel 
use and Advance Clean Fleets. 
6-11 EXISTING UTILITIES
6-11.01 General

The Contractor must fully cooperate with the Agency and utility operators for
the location, relocation, and protection of utilities. The Contractor must become familiar with 

the existence of utilities, underground and overhead, necessary for buildings in the Work area, 
must identify facilities serving these buildings in advance of the actual construction, and arrange 
for and schedule the relocation of the facilities through the Agency, if necessary, by the utility 
operator or the Contractor. 

The Contractor shall collaboratively communicate with the Agency and all utilities with 
facilities potentially in conflict with the Work and working cooperatively with those utilities to 
schedule any required relocation work by the utilities or their contractors. The Contractor must 
provide schedule updates to all utilities every two weeks as required whenever a previously 
provided schedule changes. Copies of all communications between the Contractor or 
Subcontractors and the utilities must be provided to the Agency. Government Code Section 
4216.4 requires that the excavator expose marked subsurface facilities by hand before using 
power equipment, unless documented notice is provided to the facility operator and the facility 
operator agrees to allow power-operated or power-driven equipment. Within 14 Calendar Days of 
the Notice to Proceed, the Contractor must perform the following work: 

• Mark the entire area to be excavated, as defined in Section 6-11.04, “Underground
Service Alert (USA North),” of these Specifications.

• Contact USA North to mark existing utilities within the area marked to be excavated.
• Hand excavate (power-operated or power-driven excavating or boring equipment

can be used for the removal of existing pavement if there are no subsurface
installations contained in the pavement), expose, and protect all existing facilities,
including existing utility services, laterals, or appurtenances whenever their
presence can be inferred from other visible facilities like buildings, meters, junction
boxes, valves, service facilities, identification markings, and other indicators on or
adjacent to the Work. If the exact location of the subsurface installation cannot be
determined by hand, the excavator must request the operator to provide additional
information to the excavator, to the extent that information is available to the
operator, to enable the excavator to determine the exact location of the installation.

• Subsurface facilities that are aligned with the proposed location of underground
Contract installations and that lie within 24 inches from the outside edge of the
installation for a longitudinal distance of 50 feet or more must be potholed at 25-
foot intervals, at each change of direction, and at every service line or lateral
unless otherwise directed by the Agency.

• Upon determination of the existence of a conflicting utility, the Contractor must
promptly notify the Agency and assist with utility relocation work, if needed. Within
21 Calendar Days of the Notice to Proceed, the Contractor must provide a written
statement to the Agency about the existence of conflicting facilities, utility
coordination, and schedules for utility relocations both above and below the surface
of the ground. All costs and delays for the following are the Contractor’s
responsibility: (a) Failure to pothole or locate marked or plan drawn utilities within
14 Calendar Days of the Notice to Proceed; (b) Failure to notify the Agency of
potential conflicts within 3 weeks of the Notice to Proceed; and (c) the Work is
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delayed or impacted by existing facilities and the delay or impact could have been 
avoided had the Contractor complied with these requirements. 

6-11.02 Maintenance and Protection
Unless otherwise shown in the Plans or specified in the Contract, the Contractor must maintain

in service drainage, water, gas, sewer lines, power, lighting, telephone conduits, signal, 
interconnect, and any other surface or subsurface utility structure that could be affected by the 
Work. However, the Contractor, for convenience, may arrange with individual owners to 
temporarily disconnect service lines or other facilities along the line of the Work. The cost of 
disconnecting and restoring utilities will be borne by the Contractor. 

Unless otherwise specified in the Special Provisions, the Contractor must protect existing 
utilities on projects being constructed, whether inside or outside of rights-of-way. The utility owner 
in these cases may elect to provide the necessary protective measures and bill the Contractor for 
the cost. “Existing utilities” includes traffic control devices, conduits, streetlights, and related 
appurtenances. 

Existing utility facilities that are to be relocated, including joint utility poles, traffic signals, and 
light poles, must be relocated prior to paving. Paving must not be performed around existing utility 
facilities that are to be relocated. 

6-11.03 Exact Locations Unknown
The locations of existing utility facilities shown on the Plans are approximate and represent

the best information obtainable from utility maps and other information furnished by the various 
utility owners involved. The Agency warrants neither the accuracy nor the extent of actual 

installations as shown on the Plans. There might be additional utilities on the property unknown 
to either party to the Contract. If, during the course of the Work, additional subsurface utilities are 
discovered, the Agency can make adjustments to the Work. Compensation for adjustments will 
be in accordance with Section 9, “Changes and Claims,” of these Specifications. 

In accordance with Government Code Section 4215, the Agency will compensate the 
Contractor for the costs of locating and repairing damage not due to the failure of the Contractor 
to exercise reasonable care, removing, relocating or protecting existing main or trunk line utility 
facilities not indicated in the Plans or Special Provisions with reasonable accuracy, and for 
equipment on the Work necessarily idled during the work. In no event will the Agency be liable for 
any further or additional costs resulting directly or indirectly from the occurrence. Compensation 
will be in accordance with Section 9, “Changes and Claims,” of these Specifications. 

If the Contractor discovers utilities not identified in the Plans or Special Provisions, the 
Contractor must immediately notify the Agency and the utility owner by the most expeditious 
means available and later confirm in writing. If the completion of the Work is delayed by failure of 
the Agency or the utility owner to remove, repair, or relocate the utility, the delay might be an 
unavoidable delay as defined and provided for in Section 7-12.02, “Unavoidable Delays,” of these 
Specifications. The Contractor will not be assessed liquidated damages for delay in completion 
of the Work for that portion of the delay as is caused by failure of the Agency or the owner of a 
utility to provide for the removal or relocation of existing utilities. 

6-11.04 Underground Service Alert (USA North)
The Agency is a member of the Underground Service Alert (USA North) One-Call program.

The provisions of Government Code Sections 4216 through 4216.9, inclusive, must be followed. 
Except in an emergency, the excavator (as defined by Government Code Section 4216) must 
notify USA North at least 2 Working Days, but not more than 14 Calendar Days, in advance of 
performing ” Excavation” work as defined by Government Code Section 4216(b). 

USA North can be reached by calling 811 or (toll free) 1-800-227-2600. 
Each phase of a Project must be called into USA North, and continuing excavation must be 

reported every 28 Calendar Days. The excavator must not call in to USA North the entire Project 
boundaries or, on road construction projects, the entire length of the Project. The excavator must 
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only request the marking of facilities within the area to be excavated within 28 Calendar Days of 
the call. USA North will provide an inquiry identification (“ticket”) number to the person contacting 
the center. The USA North ticket number must be available to the Inspector at the job site along 
with the date USA North was called. If the USA North notifications are not kept up-to-date, the 
excavation will be stopped, and a new 2 Working Day notice will be required before continuing 
the excavation. If the field markings are no longer reasonably visible during an excavation for 
which there is a valid ticket number, the excavator must contact USA North to have the area re- 
marked. The excavator must allow 2 Working Days for re-marking of facilities. 

Prior to calling USA North, the excavator must clearly mark the excavation site with white, 
water-soluble, or spray chalk paint in paved areas, or place flags, stakes, whiskers, or some other 
approved method in unpaved areas. The excavator must determine the approximate location (24 
inches from outside edge on either side of the facility) of utilities in conflict with the proposed 
excavation by exposing the subsurface installation with hand tools before using power-operated 
or power-driven equipment. The excavator is responsible for preserving operators’ markings or 
markers until they are removed. 

Prior to Field Acceptance, all USA North markings must be removed by the Contractor to the 
satisfaction of the Agency. During the progress of the Work, markings or markers must be 
removed within 2 months of the date the markings or markers are no longer needed or upon 
completion of the work, whichever is sooner. The Agency will accept natural weathering of 
markings if the markings disappear within the two-month period or prior to Field Acceptance. If 
the markings are in brick pavers or concrete areas, and if, by natural weathering or other approved 
removal methods, the markings still remain, the Contractor must replace the concrete or the brick 
pavers in-kind, unless the utility operator has failed to use chalk-based paint or other non- 
permanent marking materials. Excavators and utility operators are encouraged to avoid marking 
in these areas by using offset markings. Removal methods must be non-destructive, and residual 
shadowing must not remain. 

Removal of markings must comply with requirements of the National Pollutant Discharge 
Elimination System (NPDES), the Regional Water Quality Control Board (RWQCB), and other 
applicable federal, state, and local laws, rules, or regulations. 

USA North markings not removed by the required timelines can be removed and the sidewalk 
or street repaired/replaced by the Agency at its discretion. The Agency will charge the excavator 
a service fee equal to the actual costs of removal for removing the markings and making repairs 
and/or replacements. This fee will include the cost to comply with NPDES, the RWQCB, and other 
applicable federal, state, and local laws, rules, or regulations. 

6-11.05 Damage to Existing Utilities
The excavator must notify the affected utility of any contact, scrape, dent, nick, or damage to

their facility. An operator or excavator who violates Government Code Sections 4216 through 
4216.9, inclusive, is subject to civil penalties. 

Table 6-2 designates color codes and abbreviations that must be used by the Contractor and 
the utility owners to identify utilities. 
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TABLE 6-2 
FIELD MARKINGS - COLOR CODES AND SYMBOLS 

Color Typical 
Abbreviation Typical Utility 

White USA Proposed Excavation 
Pink TSM Temporary Survey 
Red SL Street Lighting 

E Electric 
TS Traffic Signals 

Yellow G Gas 
PP Oil 
STM Steam 
CH Chemical 
Company Name  

Blue W Water 
Purple RW Reclaimed Water 

IRR Irrigation 
Green Slurry 

SS Sewer 
SD Storm Drain 

COMMON ABBREVIATIONS 
Facility Identifiers 

CH Chemical SL Street Lighting 
E Electric STM Steam 
FO Fiber Optic SP Slurry System 
G Gas TEL Telephone 
LPG Liquefied Petroleum Gas TS Traffic Signal 
PP Petroleum Products TV Television 
RR Railroad Signal W Water 
S Sewer 

RW Reclaimed, Recycled, 
Non-Potable Water SD Storm Drain 

Underground Construction Descriptions 
C Conduit HH Hand Hole 
CDR Corridor MH Manhole 
D Distribution Facility PB Pull Box 
DB Direct Buried R Radius 
DE Dead End STR Structure 
JT Joint Trench T Transmission Facility 
HP High Pressure 
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6-12 APPROVAL OF CONTRACTOR'S PLANS NO RELEASE FROM LIABILITY
The review or approval by the Agency of working drawings or methods of work proposed by

the Contractor does not relieve the Contractor of the Contractor’s responsibility for errors and is 
not to be regarded as assumption of risk or liability by the Agency or an officer, official, agent, 
employee, member, volunteer, affiliate, or their duly authorized representatives. The Contractor 
has no claim under the Contract because of the failure or partial failure or inefficiency of a 
reviewed or approved plan or method. Agency review or approval means that the Agency has no 
objection to the Contractor using the proposed plan or method at the Contractor's responsibility 
and risk. 

6-13 CONTRACTOR MUST NOT MORTGAGE EQUIPMENT
The Contractor must not mortgage or otherwise convey the title of the plant, machinery, tools,

appliances, supplies, or materials that are in use, or further required or useful, in the prosecution 
of the Work, without prior written consent of the Agency. 

6-14 PROPERTY RIGHTS IN MATERIALS
Nothing in the Contract is to be construed as vesting in the Contractor right of property in

materials after they have been installed, attached or affixed to the Work, and on which partial 
payments have been made by the Agency. All materials are the property of the Contractor and 
the Agency jointly as their interests may appear and must not be removed from the Work by the 
Contractor without the Agency’s consent.
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7.1 

7-1 BEGINNING OF WORK
No work can take place prior to receipt by the Agency of the executed Contract (as defined in

Section 3-7, “Execution of Contract”) and approval of the prescribed bonds and insurance. After 
the Agency signs the Contract and receives and approves the bonds and insurance, the Agency 
will issue a Notice to Proceed (NTP) which constitutes authorization to begin the Work. The NTP 
will state the date on which the counting of Contract Time will commence and the Contract 
completion date. The counting of Contract Time will begin no later than 30 Calendar Days from 
the time the Contractor receives the Contract forms for execution. 

7-2 AMOUNT OF WORK UNDER CONSTRUCTION
The Contractor must not have more work under construction than can be prosecuted properly

with regard to the rights of the public. The Agency has the right to direct the Contractor’s 
operations or schedule to ensure compliance with this requirement. 

7-3 PRECONSTRUCTION CONFERENCE AND PROGRESS MEETINGS
Prior to beginning work, a preconstruction conference will be held to review the Work. The

Contractor must attend this preconstruction conference and must invite Subcontractors and 
others necessary to ensure all topics are adequately covered. Topics discussed will include 
mobilization, access, temporary facilities, utilities, subcontractors, schedules, procedures, 
correspondence, progress payments, payroll records, Storm Water Pollution Prevention Plans 
(SWPPP), coordination, safety, after-hour contacts for Contractor and Agency personnel, quality 
control/quality assurance, personnel assignments, and other appropriate topics. 

Progress meetings, as stipulated in the Special Provisions or as required by the Agency, will 
be conducted throughout the duration of the Contract. The purpose of these meetings is to inform, 
discuss, and resolve issues related to the Work; the Contractor or the Contractor’s agent must 
attend. Topics discussed include, but are not limited to, progress, schedules, safety, SWPPP, 
Requests for Information, Change Orders, Field Instructions, field coordination, submittals, quality 
control/quality assurance, testing, startup, safety, and other topics related to the Work. 

7-4 WORK TO BE PROSECUTED WITH ADEQUATE SUPERVISION, LABOR FORCE,
EQUIPMENT AND METHODS 

The Contractor must prosecute the Work under the Contract with the materials, tools, 
machinery, apparatus, and labor necessary to complete the Work described, shown, or 
reasonably implied under the Contract, or as directed by the Agency, within the Contract Time. 

7-4.01 Superintendence
The Contractor must assign a competent superintendent to the Work who has complete

authority to represent and act for the Contractor. The superintendent must be capable of reading 
and understanding the Contract and must receive and follow all instructions given by the Agency. 

If the Contractor or the Contractor’s superintendent is not present, orders given by the Agency 
must be received and obeyed by the foreman or other representative who has charge of 
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the particular work in reference to which the orders are given, or the Agency can stop the work 
until the Contractor or the Contractor's superintendent arrives. 

7-4.02 Labor
Workers, laborers, or mechanics skilled in each class of work must accomplish every part of

the Work. 

7-4.03 Equipment and Methods
Only equipment and methods suitable to produce the quality required by the Contract are

permitted to operate on the Work. Except as specified in Section 5-7, “Contractor’s Equipment,” 
of these Specifications, equipment must be that used in general practice for the work undertaken. 
If any part of the Contractor's plant, equipment, or methods of executing the Work is unsafe, 
inefficient, or inadequate to ensure the required quality or rate of progress, the Agency can order 
the Contractor to modify the Contractor’s equipment, facilities, or methods. The Contractor must 
promptly comply with the orders at the Contractor’s expense. The Contractor’s compliance with 
the orders or failure of the Agency to issue the orders does not relieve the Contractor of the 
obligation to secure the degree of safety, quality of the Work, and rate of progress required by the 
Contract. The Contractor is responsible for the safety, adequacy, and efficiency of his plant, 
equipment, and methods. 

7-5 SCHEDULES
The Contractor must submit a schedule in accordance with this Section that illustrates the

Contractor’s plans for carrying out the Work. 
The Contractor must carry out the various elements of the Work concurrently, as is practicable, 

and must not defer construction of any portion of the Work in favor of any other portion, without 
the express written approval of the Agency. 

Notwithstanding the submission of a baseline schedule, any monthly schedule update or 
proposed revised schedule, the Contractor is governed by the direction of the Agency if, in the 
judgment of the Agency, it becomes necessary to accelerate the Work or any part thereof, or 
cease work at any particular point and concentrate the Contractor’s forces at another site 
location(s), with the intent of preventing delays. 

If no separate item is provided in the Bid Form, payment for schedules must be included in 
payments for mobilization. If no bid item for mobilization is included in the Bid Form, conformance 
with the schedule specification sections and time impact analysis section is incidental to and 
included in the various bid items, and no additional payment will be made. 

Because the Agency places a high value on the importance and use of project scheduling 
information as a management tool in achieving the completion of the Work as planned, the Agency 
will deduct 10 percent of the monthly Progress Payment, but not more than $25,000, for failure 
by the Contractor to submit the baseline or monthly schedule updates, as required by these 
specifications. Deductions also apply to any failure to submit schedule data as required by these 
Specifications. These deductions are cumulative and will be made for each and every month that 
the Contractor fails to provide the required information. The monthly updated schedule and 
narrative must be accurate, reflect actual events on the project, and meet all requirements of 
these specifications. If the Contractor does not provide an acceptable baseline schedule, monthly 
update, required data, or correct a deficiency within 10 Working Days of the Agency’s request the 
deduction will become permanent via a deductive change order. 
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7-5.01 CPM Schedule – Minor Projects
Unless otherwise approved by the Agency a Critical Path Method (CPM) schedule must be

submitted for Minor Projects. Minor Projects are defined as Projects with an original contract value 
less than $5 million. 

Unless otherwise agreed to in writing by the Agency, the latest version of MS Project or 
Primavera P6 must be used. The Contractor must submit three copies, plus an electronic copy, 
of a complete baseline schedule at the preconstruction conference (see Section 7-3,” 
Preconstruction Conference and Progress Meetings,” of these Specifications). The baseline 
schedule must show all major portions of the Work, the estimated dates on which the Contractor 
shall start each portion of the Work, and the contemplated dates for completing each portion of 
the Work, or the approximate percentage of the Work or portions of the Work scheduled for 
completion at any time, and/or the planned duration for each portion of the Work identified on the 
schedule. 

Unless agreed to by the Agency, monthly schedule updates must be submitted to the Agency 
with each Progress Payment request and when requested by the Agency. The data dates must 
be the 20th day of each month. The Contractor must submit three copies plus an electronic copy. 

Upon the occurrence of an event that impacts the project completion date (Time Impact), the 
Contractor must submit a separate Time Impact Analysis (TIA) per Section 7-12.03 of these 
Specifications for all delays for which it will be seeking a time extension. The Contractor must not 
incorporate any delays or change activities into a monthly schedule update without Agency review 
and approval of a submitted TIA. Upon review and acceptance by the Agency, the proposed TIA 
must be incorporated into the next monthly schedule update. 

A revised or updated schedule must be submitted within 10 Working Days of an Agency 
request. 

The Contractor must carry out the various elements of the Work concurrently, as is practicable, 
and must not defer construction of any portion of the Work in favor of any other portion, without 
the express written approval of the Agency. 

7-5.02 CPM Schedule – Major Projects
All Major Projects shall require a Critical Path Method (CPM) Schedule. Major Projects are

defined as Projects with an original contract value exceeding 5 million dollars. Major Projects 
require the Contractor to submit a Baseline CPM schedule within 30 Calendar Days of receipt of 
the executed Contract. The latest version of Primavera P6 software must be used. The CPM 
network diagram must be time-scaled and include printouts showing the mathematical analysis of 
the CPM network diagram. Activities must include, but not be limited to, construction activities, 
procurement activities, submittal review & approval, cure times, and any other activities by the 
Contractor, the Agency, or any other entity that could impact the Work. Submittal and procurement 
activities must include falsework drawings, post tensioning drawings, test procedures, mix 
designs, long time lead items, etc. The following information must be shown for each activity: 

1. Unique number(s) for each activity.
2. Activity description.
3. Activity relationships and dependencies (logic).
4. Activity duration not to exceed 10 Working Days, except for preconstruction and/or

other activities as authorized by the Agency.
5. Early start, early finish, late start, late finish dates (calendar date, i.e. day, month,

year).
6. Total float, free float.
7. For completed activities: actual start dates, actual finish dates, duration, and logic.
8. Interim milestone dates and completion dates.
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9. Detailed list of work contained within each activity.
10. Cost loading for each item of work for lump sum contracts, which will be the

“Schedule of Values” and the basis for monthly progress payments.

All activity calendars must be in Working Days. No more than 50 percent of construction 
schedule activities can be shown as critical or near critical. Near critical is defined as the longest 
path plus 15 Working Days total float. The Critical Path must be clearly shown and based upon 
the longest path through the network logic of necessarily related predecessor and successor 
activities. All activities must have a minimum of one predecessor and one successor. Schedule 
activity constraints cannot be used unless authorized by the Agency. 

The Contractor must submit three full-size paper copies, an electronic .pdf of the paper copies, 
and an electronic copy of the P6 file for each CPM schedule. Schedule Updates to the CPM 
schedule must be submitted with each monthly Progress Payment request, when Contract events 
are changed, or within 10 Working Days of an Agency request for an interim update. The data 
date for Monthly Schedule Updates must be the 20th day of each month. The Contractor’s 
Progress Payment request for Lump Sum Contracts (schedules that are Cost Loaded) must be 
generated from and correspond to the Monthly Schedule Update. A narrative describing the 
general status of the Work and addressing any problem areas or delays must be submitted with 
each revision or update, with impacts on critical path items of work highlighted. A corrective course 
of action must also be included when problem areas or delays are encountered. 

Upon the occurrence of an event that impacts the project completion date (Time Impact), the 
Contractor must submit a separate Time Impact Analysis (TIA) per Section 7-12.03 of these 
Specifications for all delays for which it will be seeking a time extension. The Contractor must not 
incorporate any delays or change activities into a monthly schedule update without Agency review 
and approval of a submitted TIA. Upon review and acceptance by the Agency, the proposed TIA 
must be incorporated into the next monthly schedule update. 

A resource leveled/constrained schedule will not be accepted for the determination of critical 
path impacts. Any schedule, or schedule data of any kind, submitted with resource leveling will 
not be accepted. 

7-5.03 Four-Week Rolling Schedule
A four-week rolling schedule must be provided by the Contractor at each weekly progress

meeting. The schedule must provide an accurate representation of the work performed the 
previous week and work planned for the current week and subsequent 2 weeks. 

The schedule may be provided in a bar chart form with information derived from and consistent 
with the current project schedule. The rolling schedule must include activity ID number, activity 
description, and start and finish dates (both scheduled and actual), total float, and any other 
information requested by the Agency. Each activity must be coded to note activities on the critical 
path and activities that are behind schedule. 

7-5.04 Float
Float in any activity, milestone completion date, and/or Contract completion date is owned by

the Project and is a resource available to both the Agency and the Contractor. Neither the Agency 
nor the Contractor owns the float time. 

Unless otherwise provided, float is synonymous with total float. Total float is the period of time 
measured by the number of Working or Calendar Days (as specified in the Contract) each non- 
critical path activity can be delayed before it and its succeeding activities become part of the 
critical path. If a non-critical path activity is delayed beyond its float period, then that activity 
becomes part of the critical path and controls the end date of the work. Thus, delay of a non- 
critical path activity beyond its float period will cause delay to the project itself. 
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Acceptance of a Baseline Schedule, Monthly Schedule Update(s), or Revised Schedule that 
is based on less time than the maximum time allowed for milestone or Contract Completion does 
not change any Contract duration, nor does it serve as a waiver of either the Contractor's or 
Agency’s right to utilize the full amount of time specified in the Contract. Liability for delay of the 
Contract Completion Date rests with the party actually causing delay to the Contract Completion 
Date. For example, if Party A uses some, but not all, of the float time, and Party B later uses the 
remainder of the float time as well as additional time beyond the float time, Party B is liable for the 
costs associated with the time that represents a delay to the project's completion date. Party A 
would not be responsible for any costs, since it did not consume all of the float time and additional 
float time remained, and the Project or milestone completion date was unaffected. 

Should the Contractor submit any schedule reflecting a forecasted Project completion date 
earlier than the Contract Completion Date, the difference must be shown on a schedule activity 
titled “Project Float.” Should the Contractor not show this time as Project Float, a Contract Change 
Order will be issued adjusting the Contract Completion Date to the new forecasted Project 
completion date. 

The Contractor must not use any method to sequester float for its exclusive use. 
Sequestration of float is a basis for schedule rejection. 

7-5.05 Schedule Acceptance
The Agency will review the baseline schedule, monthly schedule updates or proposed

schedule revisions, and any other schedule related data, for conformance to the Contract within 
15 Working Days of receipt. All schedule related submittals must be resubmitted within 10 
Working Days of receiving Agency comments. Agency review and acceptance of any baseline 
schedule, update, revision, or any other schedule-related data does not relieve the Contractor of 
responsibility for the feasibility of the schedule, completion of any omitted work scope, or 
requirements for accomplishments of milestones and completion within Contract Time. The 
Agency review and acceptance does not warrant or acknowledge the reasonableness of the 
schedule’s logic, durations, labor estimates, or equipment productivity. 

7-6 UNUSUAL SITE CONDITIONS
In accordance with Public Contract Code Section 7104, the Contractor must promptly, and

before the following conditions are disturbed, notify the Agency, in writing, of any: 

1. Material that the Contractor believes may be hazardous waste, as defined in Health
and Safety Code Section 25117, which is required to be removed to a Class I,
Class II, or Class III disposal site in accordance with provisions of existing law.

2. Subsurface or latent physical conditions at the site differing from those indicated
by information about the site made available to bidders prior to the deadline for
submitting bids.

3. Unknown physical conditions at the site of any unusual nature differing materially
from those ordinarily encountered and generally recognized as inherent in work of
the character provided for in the Contract.

The Contractor must follow up the prompt written notification with written documentation of the 
unusual site condition within 5 Working Days. The Agency will investigate the condition and 
arrange for any modification to the condition it deems appropriate, or issue a Contract Change 
Order per Section 9, “Changes and Claims,” of these Specifications, if it finds that the conditions 
do materially differ or involve hazardous waste. 
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7-7 PURSUANCE OF WORK DURING INCLEMENT WEATHER
During inclement or unsuitable weather or other unfavorable conditions, the Contractor must

pursue only those portions of the Work that will not be damaged by the weather or unfavorable 
conditions. When the weather or unfavorable conditions creates hazardous travel or working 
conditions, as determined by the Agency, the Contractor can be directed to stop that portion of 
the Work in accordance with Section 5-21, “Temporary Suspension or Delay of Work,” of these 
Specifications, until the weather clears, or the conditions are no longer unfavorable. 

The Contractor must keep roads safe and inspect and maintain stormwater pollution prevention 
and erosion control devices during inclement weather or unfavorable conditions. Lane and road 
closures might not be allowed if the Agency determines that the traffic controls will create 
unnecessary risk to the traveling public, the Contractor, and/or Agency employees. 

7-8 PEAK HOURS, HOURS OF DARKNESS, HOLIDAYS, AND WEEKENDS

7-8.01 Allowable Times and Hours of Work
Unless otherwise noted in the Special Provisions or directed or approved by the Agency, no

work can be done between the hours of 6 p.m. and 6:30 a.m., or on Saturdays, Sundays, or Legal 
Holidays. Unless otherwise noted in the Special Provisions, directed or approved by the Agency, 
no lane of traffic can be closed to the public during the peak hours of 6:30 a.m. to 8:00 

a.m. and 3:30 p.m. to 6:00 p.m., except as necessary for the proper care and protection of
work already performed, or in case of an emergency repair as defined below. These exceptions 
shall be allowed only with the Agency’s written permission. 

Unless otherwise noted in the Contract Documents, no lane or road closures will be permitted 
between the hours of 7:00 a.m. and 9:00 p.m. at the following locations: 

• Watt Avenue between Folsom Boulevard and Fair Oaks Boulevard
• Sunrise Boulevard between Folsom Boulevard and Fair Oaks Boulevard
• Hazel Avenue between Folsom Boulevard and Winding Way

Lane or road closures at these locations during the times indicated will only be allowed in 
emergency situations or with the express written approval of the Director of the Department of 
Transportation or his/her designee. 

Liquidated damages (see Section 8-10, “Liquidated Damages for Delay,” of these 
Specifications) of $50 per minute may be assessed to Contractors who fail to comply with the 
prescribed lane closure hours noted above in the Special Provisions, or as otherwise directed by 
the Agency. These liquidated damages are based on the estimated Agency costs to enforce the 
Contract restrictions for allowable times and hours of work. 

7-8.02 Off-Period Work
A written request to work between 6 p.m. and 6:30 a.m., or on Saturdays, Sundays, or legal

holidays, or to close a lane of traffic during peak hours, must be submitted at least 2 Working 
Days in advance of the intended work. The Agency will evaluate the Contractor's request to 
determine if there is a benefit to the Agency, or a nuisance or a hazard to the public, the Project, 
or the area surrounding the site, and if the Contractor should pay Agency overtime costs related 
to the off-period work. The Agency can place conditions on approval of off-period work based on 
this analysis. 
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7-8.03 Emergency Repairs
An emergency repair is a repair to the Work (including traffic controls, barricades, or temporary

signs) required as a result of an unforeseen event that poses a danger to the public or jeopardizes 
the integrity of the Work, whether completed or not. The Contractor may be allowed to close a 
lane of traffic, or work at night, or on Saturdays, Sundays, or Legal Holidays for an emergency 
repair. The Contractor must notify the Agency within 1 hour of dispatch of the Contractor’s repair 
crews and give their name, an emergency contact number, the location of the emergency repair, 
and a tentative completion date and time. The Contractor must notify the Agency when the 
emergency repair is completed and the road is clear, or, if an extension of time is required, the 
Contractor must provide a revised tentative completion date and time. 

7-8.04 Revocation of Permission for Off-Period Work
The Agency can revoke permission for off-period work if the Contractor endangers the public,

an employee, or themselves by violating a safety and health regulation, or fails to maintain an 
adequate work force and equipment for reasonable prosecution and inspection of the Work. 

7-8.05 Working Shifts
Two- or three-shift operations may be established as a regular procedure by the Contractor

upon written permission from the Agency. If the multiple shift operations create or occur during 
off-period work as defined in Section 7-8.02, “Off-Period Work,” of these Specifications, the 
requirements stated in Section 7-8.02 apply. Permission for off-period work can be revoked if the 
Contractor fails to comply with applicable safety and health regulations, fails to maintain adequate 
force and equipment for reasonable prosecution and inspection of the Work, or fails to provide 
sufficient artificial light to permit the Work to be carried out safely and appropriately and to permit 
proper inspection. 

7-8.06 Lane and Road Closures During November/December Holiday Season
Except as provided in the Special Provisions or approved by the Agency, construction will be

suspended, and no activities that interfere with public traffic can be conducted on designated 
streets during the holiday season (defined as the 4-day Thanksgiving weekend and December 8 
through January 1, also referred to as the “Holiday Moratorium”).A current map showing streets 
subject to the Holiday Moratorium is available from the Department of Transportation Right-of- 
Way Management Section at 4100 Traffic Way, Sacramento, CA 95827 or on the Internet at 
http://www.sacdot.com/Documents/TrafficControlTemplates1010.pdf. 

All existing pits, excavations, trenches, and openings in the road surface must be backfilled 
and paved to produce a level and smooth surface. All barricades and barriers must be removed 
from all traffic lanes, unless authorized by the Agency as long-term traffic controls. Only 
emergency repairs as defined in Section 7-8.03, “Emergency Repairs,” of these Specifications 
will be permitted during the holiday season. Unless otherwise stipulated in the Special Provisions, 
the holiday season as described above is accounted for in the original contract duration, and 
Contract Time will continue to be counted during this suspension period. The baseline and 
progress schedules must include this suspension period if applicable. 

7-9 TEMPORARY FACILITIES AND SERVICES
Unless specified otherwise in the Special Provisions, the Contractor is responsible for

providing and maintaining necessary material storage facilities, utilities, field offices, temporary 
roads, fences, security, etc. for prosecuting the Work. The Contractor must not connect to, or 
draw construction water from, fire hydrants without written approval from the utility owner and the 
Agency. 
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7-10 PROTECTION OF WORK, PERSONS AND PROPERTY
The Contractor must protect the Work and materials from damage until completion and

acceptance of the Work unless the Contractor has been granted relief from maintenance and 
protection responsibilities for a completed element(s) of the Work. The completed element(s) of 
the Work must have been completed in their entirety consistent with all applicable Contract 
requirements. Neither the Agency nor its agents assume responsibility for collecting funds from 
any person or persons that damage the Contractor’s work unless the work element has been 
granted relief from maintenance and protection responsibilities. If relieved by the Agency, the 
Contractor shall not be required to perform further work on that element(s) and shall no longer be 
responsible for damage to a relieved work element, including damage caused by the public or the 
elements, except for that caused by the Contractor’s own activities or negligence. 

The Contractor must store materials and equipment in accordance with manufacturers’ 
recommendations and erect temporary structures to protect them from damage. 

The Contractor must furnish guards, fences, warning signs, walks, and lights, and must take 
all necessary precautions to prevent damage or injury to persons or property. 

7-11 NOT USED
7-12 DELAYS

The Contractor must provide notification to the Agency for delays in accordance with Section
7-13, “Notice of Delays,” of these Specifications.

7-12.01 Avoidable Delays
The Contractor will not receive time extensions or compensation for avoidable delays.
Avoidable delays include, but are not limited to, the following: 

1. Delays that affect only a portion of the work but do not prevent or delay the
prosecution of controlling items of work nor the completion of the whole Work within
the Contract Time.

2. Delays associated with the reasonable interference of other contractors employed
by the Agency that do not necessarily prevent or delay the prosecution of
controlling items of work or the completion of the whole Work within the Contract
Time.

3. Delays associated with loss of time resulting from the necessity of submitting plans
for Agency approval or from Agency surveys, measurements, inspections, and
testing.

4. Delays that could have been avoided by the exercise of care, prudence, foresight,
and diligence on the part of the Contractor or Subcontractors.

5. Restriction of or impacts to the Contractor’s operations due to actions of the
Sacramento Metropolitan Air Quality Management District, the State Water
Resources Control Board, the Regional Water Quality Control Board, or any
federal, state, or local jurisdictional agency.

7-12.02 Unavoidable Delays
The Contractor will be granted an extension of Contract time for delays that are determined to

be beyond the control of the Contractor, and that impact a controlling item of work at the time the 
delay was encountered, and that could not be prevented by the exercise of care, prudence, 
foresight, and diligence. Unavoidable delays include Agency acts, acts of God or of the public 
enemy, fire, floods, epidemics, and strikes. Material shortages and delays in utility company 
relocations may be classified as unavoidable if the Contractor produces satisfactory evidence of 
acting in a timely manner. 
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1. The Contractor will not receive additional compensation due to inclement or
unsuitable weather or conditions resulting therefrom, acts of God or of the public
enemy, fire, floods, epidemics, strikes, material or labor shortages, or utility
relocations.

2. The Contractor may be entitled to additional compensation for unavoidable delays
that the Agency determined resulted from an Agency act or the discovery of cultural
resources as specified in Section 10-12, “Archeological and Cultural Resources,”
of these Specifications, except as provided below:

a. Compensation for unavoidable delays will not be granted  when  the
Contractor could have reasonably anticipated the delay.

b. When there are 2 or more concurrent delays and at least 1 is non-compensable,
no compensation other than time extension will be provided.

c. Compensation for unavoidable delays will be granted only if the unavoidable
delay affects controlling operations that would prevent completion of the Work.

7-12.03 Time Impact Analysis
If the Contractor requests a time extension due to unavoidable delays, the Contractor must

provide a Time Impact Analysis (TIA) that supports the requested time within 10 Working Days of 
when the Contractor knows, or should have known, of the delay. The TIA must comply with the 
following: 

1. Describe the impacts of each unavoidable delay on the current scheduled Contract
Completion Date or interim milestone.

2. Use the accepted baseline or monthly schedule that has a data date closest to and
before the event. If the Agency determines that the schedule used does not
appropriately represent the conditions before the event, the Contractor must
update the schedule to the day before the event being analyzed.

3. Include an impact schedule (fragnet) developed from incorporating the event into
the accepted schedule by adding or deleting activities. If the impact schedule
shows that incorporating the event modifies the critical path and Contract
Completion Date of the accepted schedule, the difference between scheduled
completion dates of the 2 schedules must be equal to the adjustment of Contract
time.

4. Provide a narrative describing the chronology of events, changes to the schedule,
and how the Contractor met the Contract requirements for providing notice and
requesting time.

5. Address concurrent delays in the same time period for which the TIA is submitted.
If the Agency accepts the TIA, the Agency will grant a time extension, and the fragnet then 

must be included in subsequent monthly schedule updates. If the Agency rejects the TIA, the 
Contractor must not include the delays in subsequent schedule updates. All TIA related 
resubmittals must be returned to the Agency within 10 Working Days of receiving Agency review 
comments. 

Inclusion of any delay events not accepted by the Agency is grounds for rejection of schedule 
updates. Failure by the Contractor to provide notice and request time in compliance with all 
contract requirements waives the Contractor’s right to a time extension and will result in the 
Contractor being responsible for all costs to mitigate said delay. 
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7-13 NOTICE OF DELAYS
The Contractor must immediately notify the Agency in writing if the Contractor foresees a delay

in the prosecution of the Work or immediately upon the occurrence of an unavoidable delay, but 
in no event shall the written notice be provided to the Agency later than 2 Working Days after the 
occurrence of the unavoidable delay. The Contractor must state the probability of the delay 
occurring and its cause, so the Agency can take steps to prevent the occurrence or continuance 
of the delay and determine whether the delay is avoidable or unavoidable, its duration, and the 
extent. 

The Agency will assume that delays were avoidable unless the Agency was notified as 
indicated above and, through its investigation, found them unavoidable. No consideration for 
additional time or compensation will be given for a delay not called to the Agency’s attention at 
the time of its occurrence. 

The Agency reserves the right to direct the Contractor to work overtime on base contract work 
to mitigate the effect of an unavoidable delay or when it is determined to be in the best interest of 
the Agency, the public, or the Project. If the Contractor is so directed by the Agency, the Agency 
will compensate the Contractor, via Contract Change Order, the premium portion of the overtime 
without markup. Markups for Change Work are not applicable to these premium portion costs and 
will not be paid. 

7-14 CARELESS DESTRUCTION OF STAKES AND MARKS NO CAUSE FOR DELAY
If the Contractor or Subcontractors destroy Agency-placed stakes and marks causing a delay

in the Work, the Contractor has no claim for damages or time extensions. See also Section 5-9, 
“Surveys,” of these Specifications. 

7-15 TIME OF COMPLETION
Time is of the essence on Agency contracts. The Contractor must complete all of the Work

called for under the Contract within the Contract Time set forth in the Special Provisions. 
The Agency will furnish the Contractor a weekly statement showing the number of days 

charged to the Contract for the preceding week, the number of days of time extensions approved 
or under consideration, the number of days originally specified for the completion of the Contract, 
and the extended date for completion. The extended date for completion is the revised Contract 
Completion Date. The Contractor will be allowed 15 Calendar Days from the issuance of the 
weekly statement to file a written protest stating how the Contractor’s estimate of Contract days 
charged to the Contract differs from the Agency’s. If no protest is received, it will be deemed by 
the Agency that the Contractor has accepted the statement as being correct. 

7-16 EXTENSION OF TIME NOT A WAIVER
Time extensions granted for unavoidable delays or for the execution of extra or additional work

are not waivers of the Agency’s rights under the Contract. 

7-17 INCLEMENT WEATHER AND CONTRACT TIME
A contract day on a Working Day contract will not be charged if, in the opinion of the Agency,

inclement or unsuitable weather or its effects prevents working on the current controlling operation 
for at least 50 percent of the scheduled work shift with at least 50 percent of the scheduled labor 
and equipment due. A current controlling operation is any feature of the Work (e.g., an operation 
or activity including settlement, curing periods, and submittal activities) that if delayed or 
prolonged will delay the Contract Completion Date. 
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7-18 EXTENSION OF TIME
The Contractor will be allowed a time extension to complete the Work equal to the sum of all

unavoidable delays, as determined in accordance with Section 7-12.02, “Unavoidable Delays,” of 
these Specifications, plus adjustments in Contract Time due to Contract Change Orders, as 
outlined in Section 9-12, “Time Extensions for Changes,” of these Specifications. During the time 
extension, the Contractor will not be charged for extra engineering and inspection or liquidated 
damages. Requests for a time extension must be submitted in writing to the Agency within 10 
Working Days of when the Contractor knew, or should have known, of the event that is the reason 
for the request for time extension. All requests for time must be submitted before the expiration 
of the Contract Time. Any failure by the Contractor to provide notice or request a time extension, 
in compliance with all related contract provisions, is an irrevocable waiver of the Contractor’s right 
to a time extension resulting in the Contractor being responsible for all costs to mitigate the delay. 

7-19 SUBSTANTIAL COMPLETION
When the Contractor considers the entire Work, or a specific portion of the Work, substantially

complete, the Contractor must certify in writing to the Agency that the Work is substantially 
complete and request that the Agency grant substantial completion. Within 5 Working Days, the 
Agency and the Contractor must inspect the Work to determine the status of completion. If the 
Agency does not consider the entire Work, or a specific portion of the Work, substantially 
complete, the Agency will notify the Contractor in writing, giving the Agency’s reasons. If the 
Agency considers the entire Work, or a specific portion of the Work, substantially complete, the 
Agency will grant, in writing, substantial completion. The counting of time for liquidated damages 
will cease for the entire Work, or a specific portion of the Work, on the date substantial completion 
is granted, but substantial completion does not bind the Agency to final acceptance or relieve the 
Contractor of the responsibility for completing or correcting work. Unless otherwise specified in 
the Special Provisions, the entire Work, or a specific portion of the Work, will be considered 
substantially complete when all work depicted on the plans and required by the Contract 
Documents has been performed, and the Work can be used for its intended purpose. Only minor 
corrective work will be considered as punch list work. The Agency will provide within 10 Working 
Days of granting substantial completion or when a major component or interim milestone of the 
Project is completed, a list of all known deficiencies or corrections. to be completed or corrected 
(punch list) before Field Acceptance. The Contractor must provide the level of effort and resources 
necessary to complete the punch list within 30 Calendar Days. Unless otherwise agreed to by the 
Agency, the Agency is authorized to perform the work if the Contractor fails to complete the punch 
list within 30 Calendar Days. Costs incurred by the Agency to correct defects or deficiencies, 
including loss of use, inspection and administrative costs, will be deducted from the final project 
payment via a deductive change order. 

7-20 CLEANING UP
Throughout the construction period, the Contractor must keep the site of the Work in a

presentable condition, dispose of surplus materials, keep roadways reasonably clear of dirt and 
debris, keep sidewalks and other pedestrian areas clear of dirt, loose gravel, debris and tripping 
hazards, clean out drainage ditches and structures, and repair fences or other property damaged 
during the progress of the Work, to the satisfaction of the Agency. The Contractor must also keep 
the work site cleaned of all rubbish, excess material, and equipment. All portions of the work must 
be left in a neat and orderly condition prior to requesting final inspection. Surplus material must 
be disposed of in accordance with Section 18-7, “Surplus Material Disposal,” of these 
Specifications. 

The final inspection will not be made until final cleanup has been accomplished. 
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7-21 FINAL INSPECTION, FIELD ACCEPTANCE, AND NOTICE OF COMPLETION

7-21.01 Final Inspection
The Contractor must notify the Agency in writing of the completion of the punch list per Section

7-19, “Substantial Completion,” of these Specifications, and the Agency will promptly inspect the
Work following such notification. The Contractor or the Contractor's representative must be
present at the final inspection. The Contractor will be notified in writing within 10 Working Days of
all known defects and/or deficiencies. The Contractor must provide the level of effort and
resources necessary, as determined by the Agency, to repair the defects or deficiencies within 30
Calendar Days of the Agency’s notification to the Contractor. When notified by the Contractor
that correction of the defective and/or deficient work is complete, the Agency will again inspect
the Work to ascertain that the corrections have been made in accordance with the Contract. The
Agency is authorized to perform the work if the Contractor fails to repair the defects or deficiencies
as required. Costs incurred by the Agency to correct defects or deficiencies, including loss of use,
and inspection and administration costs. will be deducted from the final project payment via a
deductive change order.

7-21.02 Field Acceptance
The Agency will issue a field acceptance letter and will recommend to the Board final

acceptance of the Work, if it finds all corrections acceptable. Field acceptance by the Agency 
starts the warranty periods but does not bind the Board to final acceptance or relieve the 
Contractor from the responsibility of completing or correcting work. 

7-21.03 Notice of Completion
The Notice of Completion will be filed within 15 Calendar Days of Field Acceptance.

7-22 FINAL ACCEPTANCE
Upon final completion of the Work, including training, acceptance of M&O manuals, Record

Drawings, requested reports from SB 1383, and all required reports, the Agency will recommend 
to the Board that it accept the Work as complete. (See Section 8-11, “Final Estimate and 
Payment,” of these Specifications.) 
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SECTION 8 - MEASUREMENT AND PAYMENT 

8-1 BASIS AND MEASUREMENT OF PAYMENT QUANTITIES
It is the Contractor’s responsibility to measure and compute the quantities of work completed

under the terms of the Contract, subject to verification by the Agency. In computing quantities, 
the length, area, solid contents, number, weight, or time as specified in the Contract or the 
Schedule of Values must be used. 

8-1.01 Unit Price Contracts
Payment for work bid at a price per unit of measurement will be based upon the actual

quantities of work measured upon completion. The Estimated Quantities provided in the Bid are 
for bidding only, and the Agency does not express or imply that the actual amount of work or 
materials will correspond to the Estimated Quantities. The Contractor will not receive any 
compensation for anticipated profits, loss of profit, damages, or any extra payment due to any 
difference between the amount of work actually completed, or materials or equipment furnished, 
and the Estimated Quantities. See also Section 9-14, “Contract Change Order (CCO),” of these 
Specifications. 

8-1.02 Lump Sum or Job Contracts
Progress Payments will be based on the Schedule of Values prepared by the Contractor and

approved by the Agency prior to acceptance of the first Progress Payment request (see Section 
8-5, “Progress Payment Procedures,” in this Section of these Specifications). If requested by the
Agency, the Contractor must furnish full copies of Subcontracts showing actual costs. The
Schedule of Values must correspond to the baseline schedule prepared by the Contractor
pursuant to Section 7-5.02, “CPM Schedule – Major Projects,” of these Specifications.

8-1.03 Payment for Mobilization
Mobilization consists of preparatory work and operations, including, but not limited to, those

necessary for the movement of personnel, equipment, supplies, and incidentals to the site; for 
the establishment of all offices, buildings, and other facilities necessary for the Work; and for all 
other work and operations which must be performed, or for costs incurred, prior to beginning the 
Work. 

Payment for mobilization will be as follows: 

8-1.03.A Mobilization Not a Pay Item
When the Contract does not include a separate pay item for mobilization, full compensation

for mobilization will be included in the Contract lump sum price, or in the prices paid for the various 
items of work in a unit price contract, and no additional compensation will be paid. 

8-1.03.B Mobilization a Pay Item
When the Contract or proposed Schedule of Values includes a separate item for mobilization,

payment for mobilization will include full compensation for the furnishing of all labor, materials, 
tools, equipment, administrative costs, and incidentals for mobilization. 
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1. Unless otherwise noted in the Special Provisions, the Agency will pay no greater
than 5 percent of the Total Contract Price as a separate pay item for mobilization

2. Payment for mobilization will be prorated as follows:
a. When the Progress Payment request is 5 percent or more of the original Total

Contract Price (excluding mobilization), 50 percent of the contract item price
for mobilization will be paid.

b. When the Progress Payment request is 10 percent or more of the original Total
Contract Price (excluding mobilization), 70 percent of the contract item price
for mobilization will be paid.

c. When the Progress Payment request is 20 percent or more of the original Total
Contract Price (excluding mobilization), 90 percent of the contract item price
for mobilization will be paid.

d. When the Progress Payment request is 50 percent or more of the original Total
Contract Price (excluding mobilization), 100 percent of the contract item price
for mobilization will be paid.

3. The Agency will not pay additional mobilization compensation for work under a
Contract Change Order unless necessitated solely for the performance of Contract
Change Order work and prior written approval is obtained from the Agency.
Payment for additional mobilization is subject to retention per Section 8-7,
“Retention,” of these Specifications.

8-2 SCOPE OF PAYMENT

8-2.01 General
Compensation under the terms of the Contract is full payment for the Work, including loss or

damage arising from the nature of the Work, action of the elements, or unforeseen difficulties 
encountered during the prosecution of the Work until its final acceptance; and all risks connected 
with the prosecution of the Work. 

8-2.02 Unit Price Contract
Progress Payments will be made based on the unit price bid and measured quantities for work

completed, plus work completed on approved Change Orders. For compensation for alterations 
in quantities of work, including deviations greater than 25 percent, see Section 2- 1.01,”Unit Price 
Bid,” in these Specifications. 

8-2.03 Lump Sum or Job Contract
Progress Payments will be based on the approved Schedule of Values for work completed,

plus work completed on approved Change Orders. 

8-2.04 Final Pay Items
An item designated as a Final Pay Item in the Contract will be paid for as specified in the State

Specifications except to the extent these Specifications provide otherwise. 
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8-2.05 Allowances
Allowances may be included in the Bid for materials and/or work that cannot be accurately

quantified at bid time or may be added during the course of the Contract. The Allowance may be 
used in whole, in part, or not at all as determined by the Agency. Payment under an allowance 
item will only be made upon acceptance and approval of quantities of work, invoices or other 
appropriate documentation as determined by the Agency. Whenever costs of the Work included 
in the Allowance item are more than the specified Allowance amount, the Total Contract Price 
will be adjusted accordingly by Contract Change Order. The Contractor will not receive any 
compensation for anticipated profits, loss of profit, damages, or any extra payment due to any 
difference between the amount of work actually completed, or materials or equipment furnished, 
and the Estimated Quantities for the Allowances. 

8-2.06 Payment for Material Not Incorporated into the Work
Unless set forth in the Special Provisions or authorized by the Agency, Progress Payments

will not be made for materials and equipment not incorporated into the Work. The Agency may 
impose additional requirements for insurance, storage, handling, security, etc., that the 
Contractor must comply with if payment is to be made for materials not incorporated into the 
Work. 

8-3 WORK TO BE DONE WITHOUT DIRECT PAYMENT
Unless otherwise specified in the Special Provisions, compensation for any portion of the Work

not specifically identified in the Bid Form or Schedule of Values is understood to be included in 
the price paid for other reasonably related items. No additional compensation is allowed for 
additional shifts or premium pay necessary to ensure that the Work is completed within the time 
limits specified in the Contract. 

8-4 PAYMENT FOR USE OF COMPLETED PORTIONS OF WORK
If the Agency accepts a completed or partially completed portion of the Work under Section

4-10, “Use of Completed Portions,” of these Specifications, the Contractor will be compensated
in accordance with Sections 8-11, “Final Estimate and Payment,” and 8-12, “Final Payment to
Terminate Liability of Agency,” of these Specifications. When the Agency accepts a completed
or partially completed portion of the Work, the warranty period for that portion commences, and
the Contractor will be relieved of any further maintenance and protection of that portion. The
Contractor will not be relieved of the Contract requirements for repairing or replacing defective
work and materials.

8-5 PROGRESS PAYMENT PROCEDURES
No Progress Payment will be made when, in the judgment of the Agency, the Work is not

proceeding in accordance with the provisions of the Contract, or when the total work done since 
the last Progress Payment amounts to less than one thousand dollars ($1,000). Unless otherwise 
agreed to at the preconstruction conference or identified in the Special Provisions, on the 20th of 
each month, the Contractor must submit in writing for Agency review an estimate of the total 
amount and value of work done, including that done under approved Change Orders, and the 
acceptable materials furnished and incorporated in the Work through the 20th day of the month. 
The Bid Form or Schedule of Values will be used to prepare a Progress Payment request for the 
items, or portions of items, of the Work completed during the monthly progress period. After 
deducting all previous payments, the retention, as described in Section 8-7, “Retention,” of these 
Specifications, and other withholdings (see Section 8-8 of these Specifications) or deductions 
specified in the Contract, the Agency will pay the Contractor the balance. 

The payment of a Progress Payment or the acceptance of payment by the Contractor does 
not constitute acceptance of any portion of the Work and does not reduce the Contractor’s liability 
to replace unsatisfactory work, material, or equipment. An inadvertence or error in an approved 

9/2024



8.4 

Section 8 – Measurement and Payment 

 

Progress Payment request will not release the Contractor or the Contractor's surety from 
damages arising from the work covered by the approved payment request or from enforcement 
of every provision of the Contract. The Agency has the right to correct any error made in any 
Progress Payment. 

8-6 INSPECTION AND PROGRESS PAYMENTS NOT A WAIVER OF CONTRACT
PROVISIONS 

Inspection, measurement, payment, acceptance of work or material (including, but not limited 
to, acceptance of the entire Work), time extension, or possession of the Work or any part of the 
Work does not waive any of the terms and conditions of the Contract, the powers reserved by 
the Agency, or any right of the Agency to damages or to reject the Work in whole or part. No 
breach of this Contract is a waiver of any other or subsequent breach. All remedies provided in 
the Contract are cumulative and in addition to all other rights and remedies that exist at law or in 
equity. 

8-7 RETENTION

8-7.01 Retention to Ensure Performance
Unless noted otherwise in the Special Provisions, 5 percent of each progress payment will be

retained. In accordance with Public Contract Code Section 7107, retention will be released within 
60 days of Field Acceptance or completion of the Work, as such term is defined in Section 7107, 
whichever occurs earlier. (See Section 7-21, “Final Inspection and Field Acceptance,” of these 
Specifications.) 

8-7.02 Non-Compliance
The Agency may also retain portions of a Progress or Final Payment for Contract non- 

compliance in an amount deemed appropriate by the Agency. 

8-7.03 Substitution of Securities
At the request and expense of the Contractor, in accordance with California Public Contract

Code Section 22300, in lieu of the Agency withholding the 5 percent retention defined in Section 
8-7.01, “Retention to Ensure Performance,” in these Specifications, the Contractor may: 1)
substitute a deposit of securities at least equivalent to the retention to be paid (Vendor Funded
escrow account), or 2) request the Agency pay retention directly to an escrow agent (County
funded escrow account).

The Contractor and Agency shall enter into an escrow agreement in the exact form set forth 
in Public Contract Code Section 22300. Sample forms are included in Appendix A of these 
Specifications. All forms or correspondence pertaining to security deposits in lieu of withholds 
shall be sent to the following address. Forms must be received prior to processing pay estimates 
to: 

Department of General Services 
Contract and Purchasing Services Division 9660 
Ecology Lane 
Sacramento, CA 95827 

8-7.04 Earnest Deposit
An Earnest Deposit may be held from the final release of retention as described in Section 8-

7.01 above for any of the reasons included in Section 8-8, “Withholdings/Denial of Progress 
Payment Request,” of these Specifications. In the event of a dispute between the Agency and 
the Contractor, the Agency may hold in Earnest Deposit an amount equal to 150 percent of the 
disputed amount. All or a portion of the monies held in Earnest Deposit will be released upon 
satisfactory resolution of the dispute. 
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8-8 WITHHOLDINGS/DENIAL OF PROGRESS PAYMENT REQUEST
The Agency may deny a Progress Payment request and/or withhold money from any Progress

Payment to: 
• Cover any unpaid claims filed pursuant to Civil Code Section 3179 et seq.
• Protect the Agency's interest, as determined by the Agency; and/or
• Pay any fines levied against the Work by the Agency or other entities.

The Agency may also deny a Progress Payment request and/or withhold money or modify any 
previous Progress Payment as necessary to protect the Agency from loss due to or resulting 
from: 

• Defective work not remedied.
• Stop notices filed. The County may at its discretion accept a bond in lieu of

withholding funds for properly filed stop notices. However, the bond must be
issued by a different surety than the one that issued the Contractor’s Payment
Bond for the project. The amount withheld for stop notices will be 125 percent of
the stop notice amount.

• Failure of the Contractor to make prompt payments properly to Subcontractors for
labor, materials, or equipment as required by Business and Professions Code
Section 7108.5.

• Evidence that the Work cannot be completed for the unpaid balance of the
Contract sum.

• Evidence that the Work will not be completed within the Contract Time.
• Damage to the Agency or another contractor.
• Failure to carry out the Work in accordance with the Contract.
• Any violation or non-compliance with Contractor’s legal responsibilities (see

Section 6, “Legal Relations and Responsibilities,” of these Specifications),
including withholds for wages adjustments in accordance with California Labor
Code Section 1727 and any fines incurred by the Agency as a result of the
Contractor’s actions.

When, under the provisions of the Contract, the Agency charges any sum of money against 
the Contractor, the Agency will deduct and retain the amount of such charge from a Progress or 
Final Payment. If, on completion or termination of the Contract, sums due the Contractor are 
insufficient to pay the Agency charges against the Contractor, the Agency has the right to recover 
the balance from the Contractor or the Contractor's surety. 

8-9 DEDUCTIONS FOR IMPERFECT WORK
For any portion of the Work retained in accordance with Section 5-19, “Right to Retain

Imperfect Work,” of these Specifications, the Agency will deduct from a Progress Payment a just 
and reasonable amount as determined by the Agency to cover Agency costs for additional 
maintenance, replacement or repair before the end of the anticipated useful life, or other 
unanticipated Agency costs. A deductive Contract Change Order for such costs will be issued in 
accordance with Section 9-14, “Contract Change Order (CCO),” of these Specifications. 

8-10 LIQUIDATED DAMAGES FOR DELAY
All parties to the Contract agree that time is of the essence, and that the Work must be

completed within the time stated in the Special Provisions, plus any time extensions as provided 
in Section 7-18, “Extension of Time,” of these Specifications. The Contractor’s failure to complete 
the Work within the time allowed will result in damages to the Agency. Because it is impracticable 
to determine the actual amount of damage by reason of such delay, the Contractor agrees that 
the sum(s) set forth in the Special Provisions is (are) a reasonable amount to be charged for 
liquidated damages. It is agreed that the Contractor will pay to the Agency the sum set forth in 
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the Special Provisions for each and every day’s delay beyond the time prescribed in the Contract, 
and the Contractor further agrees that the Agency may deduct and retain the amount thereof 
from any monies due or to become due the Contractor under the Contract. 

8-11 FINAL ESTIMATE AND PAYMENT
Subsequent to Field Acceptance as detailed in Section 7-21.02, “Field Acceptance,” of these

Specifications, the Contractor must provide a proposed Final Payment request, segregated as to 
Contract item and Contract Change Order work. 

The Agency will review the proposed Final Payment request and, after deducting all previous 
payments and all amounts to be deducted, withheld, and/or retained under the provisions of the 
Contract, these Specifications, and Public Contract Code Section 7107, will create the Final 
Payment request. All Progress Payments shall be subject to correction in the Final Payment. 

Within 15 Calendar Days after the proposed Final Payment request is returned to the 
Contractor, the Contractor must submit to the Agency a written approval of said request or a 
written statement of exceptions. The Contractor’s statement of exceptions must be in sufficient 
detail for the Agency to ascertain the basis and amount of the exceptions and be accompanied 
by supporting documentation, if available; failure to provide the detail or such documentation is 
sufficient cause for denial of the exceptions. Any claim of the Contractor or the Contractor’s 
Subcontractors or suppliers with respect to the performance or breach of the Contract or any 
alterations thereof (except for payment of the balance of the Contract price as set forth in the 
Final Payment request) not specifically set forth in the statement of exceptions, is waived by the 
Contractor. If the Contractor fails to file a statement of exceptions within the time allowed, the 
Agency will infer acceptance of the final Progress Payment request as submitted to the 
Contractor. 

If no liens or claims have been filed against the Contractor after thirty-five (35) Calendar Days 
from the filing of Notice of Completion, the Agency will approve and process for payment the 
entire sum due. 

8-12 FINAL PAYMENT TO TERMINATE LIABILITY OF AGENCY
Payment of the final amount due under the Contract releases the Agency, and the Agency’s

officers, officials, agents, employees, members, volunteers, affiliates, and their duly authorized 
representatives, from all claims or liability on account of work performed under the Contract. 
Tender of this payment constitutes denial by the Agency of any unresolved claim of the 
Contractor not specifically excepted in writing by the Contractor. The Contractor’s acceptance of 
the Final Payment releases the Agency and the Agency’s officers, officials, agents, employees, 
members, volunteers, affiliates, and their duly authorized representatives, from all claims or 
liability on account of work performed under the Contract or any alterations thereof, except 
unresolved items set forth in the statement of exceptions. 

8-13 DISPUTED PAYMENTS
The Agency will decide disputes regarding payments under the Contract according to the

procedures set forth in Section 9, “Changes and Claims,” of these Specifications. The decision 
of the Agency will be final. 
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SECTION 9 - CHANGES AND 
CLAIMS 

9-1 AUTHORITY FOR CHANGES
The Agency reserves the right to order corrections, alterations, additions, modifications,

deletions or other changes required for the proper completion of the Work. The order may be 
made prior to the final acceptance of the Contract without voiding the Contract, without notice to 
the Contractor’s sureties, and in accordance with the provisions of 9-2, “Ordering of Changes”, 
of these Specifications. 

The Contractor must not perform corrections, alterations, additions, modifications, deletions, 
or other changes to the Work without a written order from the Agency, in accordance with Section 
9-2, “Ordering of Changes”, of these Specifications.

Payment for changed or extra work will not be made without the Agency’s written authorization
for the changed or extra work. 

9-2 ORDERING OF CHANGES
The Agency may order a change, in writing, during the course of the Work, and the Contractor

must comply with the order. Changes to the Work do not affect, vitiate, or make void the Contract 
or any part thereof, except that which is necessarily affected by the changes and is clearly the 
intent of the parties to the Contract. 

Changes to the Work may be initiated as described in Section 4-5, “Field Instructions or Other 
Written Directives”, of these Specifications. Changes that require an adjustment to the Total 
Contract Price or the Contract Time will be formalized in a Contract Change Order, in accordance 
with Section 9-14, “Contract Change Order (CCO)”, of these Specifications. Failure of the Agency 
and Contractor to agree to terms of an order for change does not relieve the Contractor of his 
obligation to complete all work specified in the order. 

9-3 CONSTRUCTION INCENTIVE CHANGE PROPOSAL (CICP)

9-3.01 General
The Construction Incentive Change Proposal (CICP) Program provides a means for the

Contractor to use his expertise to improve Contract performance to create an overall reduction 
in the Total Contract Price. Proposing to delete work is not a CICP. Deleted work is addressed 
in Section 4-8, “Deleted Items”, in these Specifications. The CICP Program does not apply to 
Agency contracts of less than $100,000. The Contractor and Subcontractors at any tier may 
participate in the CICP Program. Participation of Subcontractors is through the Contractor and 
the Contractor and his Subcontractor (s) must agree on the cost savings arrangement. Written 
evidence of the arrangement must be submitted with the CICP. 

While a CICP is being considered or processed, the Contractor must proceed with the Work 
as scheduled. 

9-3.02 Description
A CICP is a formal written proposal for a Contract Change Order. A CICP must be initiated,

developed, and identified as a CICP by the Contractor or his Subcontractor. A CICP must result 
in a net capital cost reduction while causing no increase in the total life cycle cost of the Project 
and must comply with the following conditions: 

• Required function, reliability, and safety of the Project must be maintained without
detracting from the life expectancy or increasing maintenance requirements.
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• The proposed change must not cause undue interruption of the Work or extend
the Contract Time.

• The proposed change must comply with all applicable permits, regulations, code
requirements, and all requirements set forth in the Contract. The proposed change
cannot involve payment of royalties by the Agency to the Contractor.

9-3.03 Submittal

9-3.03.A Pre-Submittal
Before preparing a CICP, the Contractor and any participating Subcontractor(s) must meet

with the Agency to discuss: 
1. Proposal concept
2. Permit issues
3. Impact on other projects
4. Project impacts, including traffic, schedule, and later stages
5. Peer reviews
6. Overall proposal merits
7. Review times required by the Agency and other entities

9-3.03.B CICP Submittal
A CICP submittal must contain adequate information and supporting documentation for

Agency evaluation. At a minimum, the following information must be submitted: 
1. Name of individuals associated with the development and preparation of the CICP.
2. A detailed description and plans and specifications showing work as presently

designed and
the proposed changes. The plans and specifications must be stamped and signed by 

a California-registered civil engineer. 
3. A clear explanation of all advantages and disadvantages for each proposed

change.
4. A detailed procedure and schedule for implementing the proposed change. This

detailed procedure and schedule must describe all necessary Contract
amendments. Also indicated must be the latest date that the CICP can be
approved for timely implementation.

5. A summary of costs, including:
a. Project construction costs before and after the CICP. This must be a detailed

estimate identifying the following items for each trade involved in the CICP:
• Quantities of material and equipment
• Unit prices of materials and equipment
• Labor hours and rates for installation
• Subcontractor and prime Contractor mark ups
• Operation and maintenance costs before and after the CICP
• Cost for implementing the CICP not included elsewhere

b. Contractor's share of the savings based on the sharing provision in Section 9-
3.05, “Sharing Provisions and Formula”, of these Specifications.

c. Other data as required by local permits and regulations and code
requirements as set forth in the Contract.

6. Time required for execution of the proposed change.
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To the extent indicated herein, the Contractor may restrict the Agency's use of a CICP or the 
supporting data submitted by that Contractor pursuant to this program. To do so, the Contractor 
must include language in the CICP substantially in the following form: 

"This data furnished pursuant to the construction incentive clause of the Contract must not be 
disclosed or duplicated in whole or in part beyond what is necessary to accomplish the Agency’s 
review. This restriction does not limit the Agency's right to use the information if it is available 
from any other source without limitations. The Agency has the right to duplicate, use and disclose 
such information if the CICP is accepted." 

The Agency may modify, accept, or reject the CICP. If the CICP is modified or not acted upon 
within the time allotted in the proposal, the Agency will not be liable for the Contractor's cost of 
developing the CICP if it is withdrawn or rejected. 

9-3.04 Acceptance
The Agency will use the processing procedure specified for Change Orders in Section 9-14,

“Contract Change Order (CCO)”, of these Specifications, if a CICP is accepted. The Agency’s 
written approval of the CICP is required. If the CICP is rejected, the Contractor cannot appeal 
the decision. 

9-3.05 Sharing Provisions and Formula
Upon acceptance of the CICP, the Contractor will receive 50% of the Net Capital Savings

based on the following formula: 

Net Capital Savings = Contract Cost Prior to CICP - (Revised Contract Cost After CICP 
+ Contractor’s CICP Development Cost + Agency’s CICP Implementation Cost)

The Contractor's CICP development cost is limited to those costs directly associated with the 
preparation of the CICP package. Development costs will be reimbursed after approval. The 
Agency will reject costs that cannot be satisfactorily substantiated. 

The Agency’s CICP implementation costs include engineering costs for reviewing and 
redesigning the changes plus any additional inspection and testing costs. Agency costs for 
processing the CICP are excluded. 

9-4 CHANGES TO THE CONTRACT
Within 14 Calendar Days of a Notice of Potential Claim from the Contractor or issuance of an

order or a request for proposal from the Agency for a change to the Contract, the 
Contractor must provide a cost and time proposal prepared in accordance with Sections 9-8, 

“Payment for Changes”, and 9-12, “Time Extensions for Changes”, of these Specifications. The 
Contractor’s proposal must indicate the amount to be added or deducted from the Total Contract 
Price, supported by complete details of all Contractor, Subcontractor, vendor or supplier costs 
per Section 9-6, “Cost and Pricing Data”, of these Specifications. If the Agency opts not to 
proceed with the change, the Agency will reimburse the Contractor for the actual costs associated 
with the preparation of the proposal. The Contractor must submit an invoice prepared in 
accordance with Section 9-8.03 of these Specifications. 

If the Contractor does not submit a proposal within 14 Calendar Days, the Contractor agrees 
to perform the work described in the order for change with no additional compensation or contract 
time. If the order for change is issued on a force account basis, the Contractor must immediately 
begin keeping records in accordance with Section 9-8.03, “Force Account”, of these 
Specifications. 

9-5 PROSECUTION OF CHANGES TO THE CONTRACT
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The Contractor must comply with and prosecute all portions of the order for change with the 
same diligence and manner as if the changes were originally included in the Contract, except as 
otherwise provided in the order. 

If agreement is reached regarding payment, but not a time adjustment, the Agency has the 
right to direct the Contractor to proceed with the change at the agreed price. The impact of the 
changed work on the project schedule will be considered by the Agency in accordance with 
Section 9-12, “Time Extensions for Changes”, of these Specifications. 

When the Agency and Contractor cannot agree on the credit for deleted work (see Section 4- 
8 of these Specifications), the Agency’s estimate will be deducted from the Total Contract Price, 
unless the Contractor presents proof prior to the Final Payment that the Agency’s estimate is in 
error. 

9-6 COST AND PRICING DATA
Cost and pricing data submitted by the Contractor must be true, complete, accurate, and

current. The Agency may require a formal certification by a corporate officer to verify Contractor- 
submitted cost and pricing data. Additional requirements for cost and pricing data may be 
included in the Special Provisions. The Agency must have access to the records supporting the 
cost and pricing data in accordance with Section 9-7, “Access to Records”, of these 
Specifications. 

9-7 ACCESS TO RECORDS
Upon reasonable notice and during normal business hours, the Agency must be given access

to the Contractor’s and Subcontractors’ records for the purpose of verifying and evaluating the 
changed Work, including the accuracy of cost and pricing data submitted by the Contractor. 
“Records” as used in this Section include: original estimates, subcontract agreements, purchase 
orders, books, documents, accounting records, papers, project correspondence, project files, 
and scheduling information necessary to determine the direct and indirect costs, job site, area 
and home office overhead, delay and impact costs. Records must include the original Bid and all 
documents related to the Bid and its preparation, the as-planned construction schedule and all 
related documents. Access includes the right to examine and audit records and make excerpts, 
transcriptions, and photocopies at the Agency’s expense. 

9-8 PAYMENT FOR CHANGES
The method of payment agreed upon by the Contractor and the Agency or selected by the

Agency in the absence of agreement, will be set forth in the order for change. 
Methods of payment are: 

9-8.01 Lump Sum Price
The Contractor submits a lump sum price proposal that includes all labor, material, equipment,

Subcontractor, and material supplier costs, and all labor surcharges, sales tax, and markups as 
stipulated in Section 9-9, “Markups for Changed Work”, these Specifications. 

If the Agency and the Contractor agree to a Lump Sum payment, no additional payment or 
adjustment will be made. 

9-8.02 Unit Prices
If payment for Contract work is based on unit prices, payment for changed work will be made

based on actual quantities of work done at the unit prices contained in the Contract or unit prices 
otherwise agreed to by the Agency and Contractor if none are contained in the Contract. Payment 
for changed work based on Contract or agreed upon unit prices includes the full cost of the item 
of work including profit and overhead; and no additional payment or adjustment will be made. 
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If an ordered change materially changes the character of the work of a Contract item from that 
on which the Contractor based the bid unit price, and if the change increases or decreases the 
actual unit cost of the changed item compared to the actual or estimated actual unit cost 
ofperforming the work of that item in accordance with the plans and specifications originally 
applicable thereto, in the absence of an executed Contract Change Order specifying the 
compensation payable, an adjustment in compensation may be made in accordance with the 
following: 

Unit price adjustments for material changes will be the difference between the actual costs to 
perform the work as originally planned and the actual unit cost of performing the work of the item 
or portion thereof involved in the change, or as agreed to by the Contractor and the Agency. 
Actual unit costs will be determined by the Agency in accordance with Section 9-8.03, “Force 
Account”, of these Specifications. The adjustment will apply only to the portion of the work 
actually materially changed in character. At the option of the Agency, the materially changed 
work will be paid for by force account per Section 9-8.03, “Force Account”, of these 
Specifications. 

9-8.03 Force Account
In the absence of either an agreed lump sum price or unit prices for a change, the Agency

may direct the Contractor to proceed with the changed work on a force account basis. The 
Contractor must keep and present, in a form acceptable to the Agency, a complete and correct 
accounting of all costs associated with the change, including all pay records, vouchers, invoices, 
etc. The Contractor will be paid for labor, materials, and equipment actually used during the 
performance of the changed work as specified in t Sections 9-8.03.A, “Labor”, 9-8.03.B, 
“Materials”, and 9-8.03.C, “Equipment” of these Specifications; plus the percentages stipulated 
in Section 9-9, “Markups for Changed Work”. 

To facilitate agreement on direct craft labor hours, construction equipment hours, and material 
quantities, the Contractor must notify the Agency not less than 4 hours prior to starting force 
account work. The Contractor must submit Daily Extra Work Reports (DEWRs) for signature no 
later than 9:00 a.m. the day following performance of force account work. DEWR’s must list 
names of all Contractor’s staff, the staff person’s craft or trade, all craft or trade labor hours, and 
all material and construction equipment used to perform the changed work. The Contractor must 
use the Agency’s DEWRs in preparing billings for force account work. 

All documentation supporting Force Account work must be priced out and submitted to the 
Agency no later than 30 Calendar Days after the work is completed. Failure by the Contractor to 
notify the Agency of the beginning of the extra work, submit the DEWRs as required, or submitting 
support documentation may result in the Agency denying the costs of the extra work. 

9-8.03.A Labor
The Contractor will be paid the cost of direct labor (foreperson and below) used in the actual

and direct performance of the changed work including working foreman when authorized by the 
Agency. The Contractor will receive no additional compensation for overtime work without prior 
written authorization from the Agency. The cost of labor will be the sum of the following: 

9-8.03.A.(1) Actual Wages
Charges for labor will be the Contractor’s actual payroll costs for labor, including employer

payments to or on behalf of the workers for health and welfare, pension, vacation, and similar 
purposes. 

9-8.03.A.(2) Labor Surcharge
A 26% surcharge for taxes, insurance, and all other payments made to or on behalf of the

employee may be added to the actual wages. 
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9-8.03.A.(3) Subsistence and Travel
The Agency will pay the Contractor for actual subsistence and travel allowance costs

associated with the changed work required by labor agreements or acceptable to the Agency. 
Documentation must be provided to the Agency. 

9-8.03.B Materials
Payment will be for the purchaser’s actual cost of supplier or vendor furnished materials. If

the Contractor does not furnish satisfactory evidence of the cost of the materials, the cost will be 
the lowest current wholesale price at which required quantities of materials are available and 
delivered to the job site. The Agency reserves the right to purchase materials for the changed 
work; the Contractor has no claim for costs or profit on the materials. 

9-8.03.C Equipment
The prices paid for equipment directly and solely required for performance of the changed

work will be those listed in the current edition of the Caltrans publication, “Labor Surcharge and 
Equipment Rental Rates”. If the equipment is not shown in this publication, the Contractor will be 
paid hourly rental rates agreed upon by the Contractor and the Agency prior to use of the 
equipment, plus 33-1/3% for the cost of fuel, oil, lubrication, field repairs, and maintenance 

if not included in the rental rate. The hourly rental rates cannot exceed those of established 
distributors or equipment rental agencies serving the area, as determined by the Agency. 

The rate paid for the use of equipment constitutes full compensation to the Contractor for all 
costs, including fuel, power, oil, lubrication, supplies, small tools, small equipment, necessary 
attachments, repairs and maintenance, depreciation, storage, insurance, labor (except for 
equipment operators), and costs to the Contractor incidental to the use of the equipment for the 
changed work. 

Payment will not be made for the equipment while it is inoperative due to breakdowns or for 
time in which no changed work was performed. Payment for rentals will include time required to 
move equipment to the changed work from the nearest available rental source and to return it to 
the source. However, no moving, loading, or transportation costs will be paid if the equipment is 
used for any other portion of the Work. 

Individual pieces of equipment having replacement value of $500 or less are considered tools 
or small equipment and no payment will be made for those pieces of equipment. 

9-8.03.D Subcontracts
Subcontract costs are the actual cost to the Contractor for work performed by a Subcontractor.

The provisions of Section 9-8.03, “Force Account”, of these Specifications apply to the 
computation of subcontract costs. Subcontractors must compute markups per Section 9-9, 
“Markups for Changed Work”, of these Specifications. 

9-9 MARKUPS FOR CHANGED WORK
Only direct costs directly attributable to the performance of the changed work are allowed. All

other costs are included in the allowed markups, including, but not limited to, profit, home office 
overhead, jobsite indirect costs, jobsite office personnel, general field superintendence, general 
engineering, supervision of labor, bond and insurance premiums, and general field expense, and 
constitutes full compensation for all costs not included as actual labor, materials, equipment, or 
Subcontractor costs. Markups for changed work must not exceed the following: 

Labor 25% 
Materials 15% 
Equipment Rental 15% 
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The Contractor or Subcontractor, whoever actually performs the changed work, may add the 
markups to the total of allowable costs. When a Subcontractor performs work, the Contractor and 
higher tiered Subcontractors may add as mark-up to the total of allowable costs an aggregate 
amount not to exceed 5%, subject to the limitations of this Section. When the Agency is entitled 
to credit for deleted work, a 10% credit for deleted overhead of the Contractor or Subcontractor, 
as applicable, will be added to the credit. 

9-10 COMPENSABLE UNAVOIDABLE DELAYS
Payments will be made as follows for compensable unavoidable delays, as defined in Section

7-12.02, “Unavoidable Delays”, in these Specifications.

9-10.01 Construction Equipment
Compensation will be paid for construction equipment idle as a result of a compensable

unavoidable delay to the extent costs are incurred. The prices paid for equipment will be those 
in the current edition of the Caltrans publication, “Labor Surcharge and Equipment Rental Rates”, 
with the following modifications: 

• The right-of-way delay factor for each classification of equipment will be applied
to the rental rate.

• Compensation will be provided for the actual time of the delay, but not more than
8 hours per day.

• Compensation will only be paid for equipment that was actually idle; Agency will
not compensate for equipment that was removed from the jobsite during the idle
period.

• Compensation will be provided for each day or portion of a day, excluding
Saturdays, Sundays and holidays, for the duration of the delay.

9-10.02 Jobsite Indirect Costs
Indirect costs are limited to the following:

1. Actual payroll costs for field office staff incurred as a result of the delay, including
management, supervision, safety, estimating, engineering, drafting, clerical,
secretarial and accounting. A 26% surcharge for taxes, insurance, and all other
payments made to or on behalf of the employee may be added to the payroll costs.

2. Actual cost for third-party services provided for the field office, such as
management, supervision, safety, estimating, engineering, drafting, clerical,
secretarial, and accounting utilized in lieu of employees.

3. Applicable field office expenses for rent and utilities that are substantiated by
invoices. Compensation for on-site plant, incidentals, and facilities for non-field
office personnel including branch office and home office personnel will not be
provided. Compensation for these items and other incidentals is included in the
following Section 9-10.03, “Markup for Compensable Unavoidable Delays”, of
these Specifications.

9-10.03 Markup for Compensable Unavoidable Delays
Except for compensable unavoidable delays associated with archeological and cultural

resources as described in Section 10-12, “Archeological and Cultural Resources”, of these 
Specifications and right-of-way delays, 15% can be added to job-site indirect costs for onsite 
plant, incidentals, overhead, home and branch office costs, bonds, insurance, and profit. The 
Contractor must determine the distribution of the markup among the Contractor, Subcontractors, 
and suppliers. 
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9-10.04 Duplicated Overhead Costs
If the Contractor is compensated for delays in accordance with this Section, and the delay is

attributable to direct cost changes to which markups were added, in accordance with Section 9- 
9, “Markups For Changed Work”, of these Specifications, those markups will be adjusted to 5% 
for profit only as all overhead costs are compensated in accordance with Sections 9-10.02 and 
9-10.03 of these Specifications.

9-11 LIMITATIONS ON PAYMENTS FOR CHANGED WORK
The Agency will not pay the Contractor for costs in excess of prevailing market values, unless

the Contractor can establish, to the satisfaction of the Agency, that the Contractor has 
investigated all possible means of providing the work and that the excess costs could not be 
avoided. The Agency will be the sole judge of the necessity of incurring costs in excess of market 
value and whether the excess costs are directly required for performance of changed work. The 
Agency’s determination will be final. 

9-12 TIME EXTENSIONS FOR CHANGES
The Contractor is entitled only to an adjustment in Contract Time if completion of the entire

Work is extended due to the change impacting the controlling item of work. Each proposal 
submitted by the Contractor in accordance with Section 9-4, “Changes to the Contract”, of these 
Specifications must state the amount of extra time the Contractor believes the change added to 
the overall project schedule. Failure to request a time extension within the time allowed 
constitutes a waiver of the Contractor’s right to subsequently claim an adjustment in Contract 
Time. 

9-13 EFFECT ON SURETIES OF CHANGES TO THE WORK
Alterations, time extensions, extra or additional work, or other changes authorized by these

Specifications, the Special Provisions, or any part of the Contract do not affect or change the 
sureties’ obligations under the Contract. 

9-14 CONTRACT CHANGE ORDER (CCO)
The Agency will issue a Contract Change Order (CCO) for approval if a change to the Total

Contract Price or Contract Time is necessary. The Contractor is not entitled to adjustments in 
either Contract Time or Total Contract Price for changes performed without written direction from 
the Agency. Adjustments in Contract Time or Total Contract Price for changes performed will not 
be made until a Contract Change Order is approved. A Contract Change Order is comprised of 
one or more Field Instructions or other written directives and contains a summary of each change 
and changes to the Contract Time or Total Contract Price. 

Certain Contract Change Orders will require the approval of the Board of Supervisors if 
authority is not otherwise delegated to Agency officers pursuant to Public Contract Code Sections 
20135 through 20142 and County Code Section 2.61.057. 

9-15 ACCEPTANCE OF ORDERS FOR CHANGES
The Contractor’s written agreement of a Contract Change Order, Field Instruction, or other

written directive constitutes final and binding agreement to the provisions of the Contract Change 
Order, Field Instruction, or other written directive, and a waiver of all claims in connection 
therewith, whether direct or consequential in nature, including those of Subcontractors or 
suppliers. If the Contractor disagrees with a Contract Change Order, Field Instruction, or other 
written directive, the Contractor may submit a Notice of Potential Claim to the Agency in 
accordance with Section 9-17, “Notice and Mitigation of Potential Claim”, of these Specifications. 
Disagreement with the provisions of a Change Order, Field Instruction, or other written directive 
does not relieve the Contractor of the Contractor’s obligations under the Contract. 
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9-16 DISPUTE REGARDING CONTRACT REQUIREMENTS
If the Contractor and Agency fail to agree on whether any work or other matter is within the

scope of the Contract, the Contractor must nevertheless immediately perform the work upon 
receipt of a written Field Instruction or other written directive. Within 14 Calendar Days after 
receipt of the Field Instruction or other written directive, the Contractor may submit a written 
protest detailing the Contract requirements exceeded or deviated from and the approximate cost 
and/or time change. Failure to submit a protest within the specified period constitutes a waiver 
of the Contractor’s rights to adjustments in the Total Contract Price or Contract Time for the 
disputed Contract requirement. 

The Contractor must not stop performing the Work pending resolution of a dispute, unless 
ordered in writing by the Agency. 

If the Agency agrees with the Contractor’s written protest, the Total Contract Price and/or 
Contract Time will be adjusted through a Contract Change Order. The Agency will provide written 
notification of protests and claims denied by the Agency. 

9-17 NOTICE AND MITIGATION OF POTENTIAL CLAIM

9-17.01 Notice of Potential Claim (NOPC)
The Contractor is not entitled to additional compensation for any cause, including a

disagreement, protest, or change, an act or failure to act by the Agency, or the happening of an 
event, thing or occurrence, unless the Contractor has given the Agency advance written notice 
of potential claim (NOPC). The NOPC must clearly describe the nature, circumstances, and basis 
of the potential claim, and must explain the reasons that the Contractor believes additional 
compensation and/or time will or may be due, the nature of the costs and/or time involved, the 
amount of the potential claim, a request for equitable adjustment, and written and verifiable 
documentation and support. The nature, circumstances, basis, and reasons must remain 
consistent. 

Except as required in Section 9-18, “Submission of Construction Claims”, of these 
Specifications, the Contractor must promptly provide an NOPC to the Agency upon discovery of 
concealed or unknown conditions or a disagreement, protest, situation, event, or occurrence that 
may result in a claim. This notice must be submitted no more than 7 Calendar Days after the 
discovery or occurrence of an event that may be the basis for a claim for additional compensation 
or time; failure to do so waives the claim. 

If costs or time cannot be reasonably determined at the time the NOPC is provided, the NOPC 
must be amended to include quantified cost and time impacts within 30 Calendar Days after work 
has ceased on the event that prompted the NOPC; failure to do so waives the claim. For NOPC 
events that extend more than 30 Calendar Days the Contractor must provide a monthly 
accounting of ongoing costs and time impacts by the 5th day of the succeeding month; failure to 
do so waives the claim. 

9-17.02 Duty to Mitigate Damages
The Contractor is required to take all reasonable and practical efforts to mitigate the damaging

effects of a potential current or future claim it perceives as a result of an act or failure to act on 
the part of the Agency, or as a result of an event, thing or occurrence. Written notice by the 
Contractor of a potential claim does not excuse the Contractor from pursuing the mitigation of a 
claim in good faith and with due diligence. Where possible, or if directed by the Agency, the 
Contractor must be prepared to discuss various methods of mitigation with the Agency prior to 
actual mitigation. 

The obligation to minimize foreseeable damages requires that the Contractor use reasonable 
care and diligence to prevent an unwarranted incurrence of damages from a delay caused by 
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the other party or an unforeseen event. If, in the opinion of the Agency, the delay could have 
been avoided by due care of the Contractor, the Contractor will be responsible for additional 
costs attributed to the failure to mitigate. 

9-18 SUBMISSION OF CONSTRUCTION CLAIMS

9-18.01 In General
Claims procedures shall be in accordance with Public Contract Code Section 9204 as

restated and supplemented herein. Claims must be submitted to the Engineer. 
For the purposes of this Section 9-18, a “claim” is as defined in Public Contract Code Section 

9204 and includes a collection of separate demands on the same project. 

9-18.02 Purpose
The purpose of this Section shall be to provide a process for the resolution of construction

contract disputes at the department level prior to initiating any other claims process or legal action 
against the Agency. Where a claim seeks payment by the Agency of money or damages, 
compliance with this Section 9-18 shall be a prerequisite to, but not a substitute for, compliance 
with the claims process set forth in the Government Claims Act (California Government Code 
Section 810 et seq.). 

9-18.03 Claim Documentation
For any claim, the Contractor must furnish reasonable claim documentation as specified 

herein. 
Contractor must submit one electronic and three hard copies of the claim. The evaluation of 

the Contractor's claim will be based on Agency's records and the claim documentation submitted 
by Contractor. 

Claim documentation must conform to generally accepted auditing standards and must be in 
the following format: 

1. Introduction and background
2. Issues

a. Index of issues
b. For each issue:

• Background
• Chronology
• Contractor's position (reason for County’s potential liability)
• Supporting documentation of merit
• Supporting documentation of damages

3. Critical path method schedules, as-planned versus as-built, and delay (time
impact) analysis

4. Productivity and damages exhibits
5. Summary of issues and damages

Supporting documentation of merit for each issue must be cited by reference, photocopied, or 
explained. Supporting documentation may include, but is not limited to, general conditions, 
technical specifications, drawings, correspondence, conference notes, shop drawing logs, survey 
books, inspection reports, delivery schedules, test reports, daily reports, subcontracts, 
fragmentary critical path method schedules, photographs, technical reports, requests for 
information, field instructions, and other related records. 

Supporting documentation of damages for each issue must be cited, photocopied, or 
explained. Supporting documentation may include, but is not limited to, certified detailed labor, 
materials, equipment, and construction equipment and services costs; purchase orders; invoices; 
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project as-planned and as-built costs; subcontractor payment releases; quantity reports; other 
related records; general ledger and all other accounting materials. 

Each copy of claim documentation must include the following certification, signed in the same 
manner as the Contract was signed: 

“I,  , being the (must be an officer) of (general contractor), 
declare under penalty of perjury under the laws of the State of California, and do 
personally certify and attest that: I have thoroughly reviewed the attached claim for 
additional compensation and/or extension of time, and know its contents, and said 
claim is made in good faith; the supporting data is truthful and accurate; that the 
amount requested accurately reflects the Contract adjustment for which the 
Contractor believes the Agency is liable; and, further, that I am familiar with 
California Penal Code Section 72 and California Government Code Section 12650, 
et seq., pertaining to false claims, and further know and understand that 
submission or certification of a false claim may lead to fines, imprisonment and/or 
other severe legal consequences. 

(Signature of officer) (Date) " 

If the Contractor is unable to support any part of a claim and it is determined that the inability 
is attributable to falsity of the certification or misrepresentation of fact or fraud by the Contractor, 
the Contractor is liable to the Agency for 3 times the amount of damages sustained by the 
Agency, plus the cost of civil action. The Contractor may also be liable to the Agency for a civil 
penalty of up to $10,000 for each false claim. 

9-18.04 Claim Resolution Process
A. One electronic copy and three hard copies of the claim must be mailed on

or before the date of final payment. Claims must be sent by registered mail or certified 
mail with return receipt requested. 

B. Upon receipt of a claim pursuant to this Section, the Agency shall conduct
a reasonable review of the claim and, within a period not to exceed 45 days, shall 
provide the Contractor a written statement identifying what portion of the claim is 
disputed and what portion is undisputed. Upon receipt of a claim, the Agency and 
Contractor may, by mutual agreement, extend the time period provided in this Section. 

C. If the Agency requires approval from the Board of Supervisors to provide
the Contractor a written statement identifying the disputed portion and the undisputed 
portion of the claim, and the Board of Supervisors does not meet within the 45 days 
or within the mutually agreed to extension of time following receipt of a claim sent by 
registered mail or certified mail, return receipt requested, the Agency shall have up to 
three days following the next duly publicly noticed meeting of the Board after the 45- 
day period, or extension, expires to provide the Contractor a written statement 
identifying the disputed portion and the undisputed portion. 

D. Any payment due on an undisputed portion of the claim shall be processed
and made within 60 days after the Agency issues its written statement. If the Agency 
fails to issue a written statement, paragraph (I), below, shall apply. 

E. If the Contractor disputes the Agency’s written response, or if the Agency
fails to respond to a claim issued pursuant to this Section within the time prescribed, 
the Contractor may demand in writing an informal conference to meet and confer for 
settlement of the issues in dispute. A demand by the Contractor for a meet and 
conference shall be sent within fifteen (15) days of issuance or deadline for issuance 
of the Agency’s written statement on the claim. Upon receipt of a demand in writing 
sent by registered mail or certified mail, return receipt requested, the Agency shall 
schedule a meet and confer conference to be held within 30 days for settlement of 
the dispute. 
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F. If Contractor does not request a meet-and-confer conference within the
required time period, the parts of the claim remaining in dispute shall be subject to the 
claims process set forth in the Government Claims Act (Government Code Section 
810 et seq.). 

G. Within 10 business days following the conclusion of the meet and confer
conference, if the claim or any portion of the claim remains in dispute, the Agency 
shall provide the Contractor a written statement identifying the portion of the claim that 
remains in dispute and the portion that is undisputed. Any payment due on an 
undisputed portion of the claim shall be processed and made within 60 days after the 
Agency issues its written statement. Any disputed portion of the claim, as identified 
by the Contractor in writing, shall be submitted to nonbinding mediation, with the 
Agency and the Contractor sharing the associated costs equally. The Agency and 
Contractor shall mutually agree to a mediator within 10 business days after the 
disputed portion of the claim has been identified in writing. If the parties cannot agree 
upon a mediator, each party shall select a mediator, and those mediators shall select 
a qualified neutral third party to mediate with regard to the disputed portion of the 
claim. Each party shall bear the fees and costs charged by its respective mediator in 
connection with the selection of the neutral mediator. If mediation is unsuccessful, the 
parts of the claim remaining in dispute shall be subject to the claims process set forth 
in the Government Claims Act (Government Code Section 810 et seq.). 

H. For purposes of this Section, mediation includes any nonbinding process,
including, but not limited to, neutral evaluation or a dispute review board, in which an 
independent third party or board assists the parties in dispute resolution through 
negotiation or by issuance of an evaluation. Any mediation utilized shall conform to 
the timeframes in this Section. 

I. Failure by the Agency to respond to a claim from the Contractor within the
time periods described in this Section or to otherwise meet the time requirements of 
this Section shall result in the claim being deemed rejected in its entirety. A claim filed 
pursuant to this Section 9-18 that is denied by reason of the Agency’s failure to have 
responded to a claim, or its failure to otherwise meet the time requirements of this 
Section, shall not constitute an adverse finding with regard to the merits of the claim 
or the responsibility or qualifications of the claimant. 

J. If a Subcontractor at any tier lacks legal standing to assert a claim against
the Agency because privity of contract does not exist, the Contractor may present to 
the Agency a claim on behalf of a Subcontractor. 

9-18.05 Qualifications of A Mediator
The Mediator selected must have expertise in the area of the dispute and be knowledgeable

in the mediation process. No person can serve as a Mediator in a dispute in which that person 
has a financial or personal interest in the result of the mediation. Before accepting an 
appointment, the prospective Mediator must disclose any circumstances likely to create a 
presumption of bias or prevent a prompt meeting with the parties. Upon receipt of the information, 
the parties must meet and confer and decide whether to select another Mediator. 

9-18.06 Vacancies
If a Mediator becomes unwilling or unable to serve, another Mediator may be selected unless

the parties agree otherwise. 

9-18.07 Representation
Any party may be represented by persons of their choice who has full authority to negotiate

on the party’s behalf. The names and addresses of those persons must be communicated in 
writing to all parties and to the Mediator. 
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9-18.08 Time and Place of Mediation
The Mediator will set the time of each mediation session. The mediation will be held at a

convenient location agreeable to the Mediator and the parties, as the Mediator determines. All 
reasonable efforts will be made by the parties and the Mediator to schedule the first session 
within 30 Calendar Days after selection of the Mediator. 

9-18.09 Identification of Matters In Dispute
At least 10 Working Days before the first scheduled mediation session, each party must

provide the Mediator with a brief memorandum setting forth its position with regard to the issues 
that need to be resolved. The memoranda will be mutually exchanged by the parties. At the first 
session, the parties will be expected to produce all information reasonably required for the 
Mediator to understand the issue presented. The Mediator may require each party to supplement 
the information. 

9-18.10 Authority of Mediator
The Mediator does not have authority to impose a settlement upon the parties but will attempt

to help the parties reach a satisfactory resolution of their dispute. The Mediator is authorized to 
conduct joint and separate meetings with the parties and to make oral and written 
recommendations for settlement. Whenever necessary, the Mediator may obtain expert advice 
concerning technical aspects of the dispute, provided the parties agree and assume the expenses 
of obtaining said advice. Arrangements for obtaining advice will be made by the Mediator or the 
parties, as the Mediator determines. The Mediator is authorized to end the mediation whenever, 
in the Mediator's judgment, further efforts at mediation will not contribute to a resolution of the 
dispute between the parties. 

9-18.11 Privacy
Mediation sessions are private. The parties and their representatives may attend mediation

sessions. Other persons may attend only with the permission of the parties and with the consent 
of the Mediator. 

9-18.12 Confidentiality
Confidential information disclosed to a Mediator by the parties or by witnesses in the course

of the mediation will not be divulged by the Mediator. All records, reports, or other documents 
received by a Mediator while serving as Mediator will be confidential. The Mediator cannot be 
compelled to divulge the records or to testify in regard to the mediation in any adversary 
proceeding or judicial forum. The parties must maintain the confidentiality of the mediation and 
cannot rely on, or introduce as evidence in an arbitration, judicial or other proceedings or any of 
the following: (a) Views expressed or suggestions made by the other party with respect to a 
possible settlement of the dispute; (b) Statements made by the other party in the course of the 
mediation proceedings; (c) Proposals made or views expressed by the Mediator; or (d) Whether 
the other party had or had not indicated willingness to accept a proposal for settlement made by 
the Mediator. 

9-18.13 No Stenographic Record
There will be no stenographic record of the mediation.
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9-18.14 Termination of Mediation
The mediation will be terminated (a) by the execution of a settlement agreement by the
parties; 

(b) by a written declaration of the Mediator to the effect that further efforts at mediation
are no longer worthwhile; or (c) by a written declaration of a party or

parties to the effect that the mediation proceedings are terminated. 

9-18.15 Exclusion of Liability
No Mediator will be a necessary party in judicial proceedings related to the

mediation. No Mediator is liable to any party for any act or omission in 
connection with a mediation conducted hereunder. 

9-18.16 Interpretation and Application of These Mediation Provisions
The Mediator will interpret and apply these mediation provisions insofar

as they relate to the Mediator's duties and responsibility. 

9-18.17 Expenses
The expenses of witnesses for either side must be paid by the party

producing the witnesses. All other expenses of the mediation, including 
required traveling and other expenses of the Mediator, the expenses of 
witnesses called by the Mediator, and the cost of any proofs or expert advice 
produced at the request of the Mediator, will be split equally between the 
parties. 

9-19 RESERVED

9-20 RESERVED

9-21 NO ALTERNATIVE CLAIMS PROCEDURE
Nothing in the Contract constitutes an agreement for an alternative claim

procedure under the provisions of Government Code Section 930.2, nor 
relieves the Contractor of the requirements of Government Code section 900 
et seq. 

9-22 ASSIGNMENT OF CLAIMS
The Contractor cannot assign any portion of the moneys due the

Contractor without written Agency approval. No person other than the party 
signing the Contract has any claim under the Contract, except as provided in 
the Contract. 

9-23 NO WAIVER OF GOVERNMENT CLAIM PROCESS
No statement in these Specifications or in the Special Provisions

constitutes a waiver of government claim filing requirements pursuant to 
Government Code Section 810 et seq. or as otherwise set forth in local, state 
and federal law. 
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Section 10 – Environmental Controls at Work Site 

SECTION 10 - ENVIRONMENTAL CONTROLS AT WORK SITE 

10-1 DUST CONTROL 
Dust control must conform to Section 17, “Dust Control,” of these Specifications. 

10-2 AIR POLLUTION CONTROL 
The Contractor must comply with all federal, state, Agency, and local air pollution control rules, 

regulations, ordinances, and statutes that apply to the Work and the Contractor’s operations. The 
Contractor must also comply with the requirements of permits issued to the Agency noted or 
included in the Special Provisions. 

10-3 BURNING 
Unless otherwise provided in the Special Provisions or approved by the Agency in writing, 

material cannot be burned on site. 

10-4 EROSION, SEDIMENT, AND WATER POLLUTION CONTROL 

10-4.01 General
The federal Clean Water Act provides for the regulation and reduction of pollutants discharged

into the Waters of the United States by extending National Pollutant Discharge Elimination System 
(NPDES) requirements to construction sites to prevent pollutants from construction activities or 
construction sites from entering storm drain systems. Storm drain systems consist of both 
constructed and natural facilities. The Contractor is responsible for protecting the local storm drain 
system from pollution by organizing, scheduling, and conducting operations to prevent, control, 
and abate water pollution from the Contractor’s operations. 

The required plan to control erosion, sediment and water pollution must be reviewed and 
accepted by the Agency before work begins. If the Contractor’s methods fail to prevent erosion or 
sedimentation, the Contractor must revise and adjust the control measures to provide effective 
control and restore damage resulting from erosion or sedimentation originating from the Work and 
other sites the Contractor controls or passes through. 

The Contractor’s responsibility to provide erosion, sediment, and water pollution control ends at 
Field Acceptance (see Section 7-21.02, “Field Acceptance,” of these specifications.) 

The Contractor must designate a Water Pollution Control Manager (WPCM) whose duties 
include: 

• Being responsible for water pollution control work.
• Being the primary contact for water pollution control work.
• Ensuring the SWPPP is available at the site.
• Overseeing the implementation of the plan or program.
• Preparation and submittal of plans, amendments, and reports.
• Mobilization of crews to make immediate repairs to water pollution control.
• Ensuring that all employees have current water pollution control training.
• Being at the job site within 2 hours of being contacted.
• Stopping construction activities that are damaging water pollution control or causing

water pollution. 

The name of and contact information for the WPCM must be provided to the Agency at the pre- 
construction meeting. 
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10-4.02 Agency Requirements
Contractors performing construction in the County of Sacramento are required to develop and

implement one of the following plans to control erosion, sediment and water pollution. The required 
plan will be identified in the Special Provisions. 

1. A Stormwater Pollution Prevention Plan (SWPPP). (See Section 10-4.04,
“Stormwater Pollution Prevention Plan (SWPPP),” of these Specifications.) The
Contractor is responsible for knowing the CGP requirements for the specified Risk
Level and how those requirements apply to the Work. The Risk Level will be
identified in the Special Provisions.

2. An Erosion and Sediment Control Plan (ESCP). (See Section 10-4.05, “Erosion and
Sediment Control Plan (ESCP),” of these Specifications.).

3. A Water Pollution Control Program. (See Section 10-4.06, “Water Pollution Control
Program (WPCP),” of these Specifications.)

The Contractor must submit the required plan for review and acceptance prior to performing 
work. Unless specifically authorized in writing by the Agency, activities that could create water 
pollution (like potholing, clearing, grubbing, or similar ground-disturbing activities) must not be 
performed without a written plan to control water pollution. 

The plan must indicate how the Contractor proposes to effectively control water pollution during 
the Work. The plan must show all water pollution control Best Management Practices (BMPs) the 
Contractor will implement in connection with the Work, including inactive areas, ancillary facilities 
such as staging areas not covered by another NPDES permit, and completed work, and must 
describe how the Contractor will monitor the effectiveness of the plan. Standard Drawings 11-1 
through 11-10 must be adhered to as applicable. 

The Contractor must update the plan as frequently as required, or as directed by the Agency, 
to address the current stage of construction or whenever there is a change in construction activities 
or operations that affects the discharge of pollutants. The plan must be adjusted if the objective of 
reducing pollutants in discharges is not effectively achieved, or at the direction of the Agency. 
Updates and adjustments to the plan must show additional control measures or revised operations, 
including those in areas not shown in the initially approved program, which are required on the 
project to control water pollution effectively. Amendments to the plan must be submitted to the 
Agency for review and acceptance. Upon approval of the amendment, the Contractor must 
implement the additional control measures or revised operations. 

The Agency is not responsible for the Contractor’s water pollution control plan, delays to the 
Work due to the Contractor’s failure to prepare and implement a plan, or impacts resulting from the 
Agency’s standard submittal review process. 

10-4.03 Stormwater Pollution Prevention Plan (SWPPP)
10-4.04.A General

Traditional construction projects disturbing 1 acre or more, or less than 1 acre if part of a larger
common plan of development, and linear underground and overhead projects are covered under 
the State of California General Permit for Storm Water Discharges Associated with Construction 
and Land Disturbance Activities Order WQ 2022-0057-DWQ (CGP). Unless a Small Construction 
Rainfall Erosivity Waiver is obtained from the State Water Resources Control Board (State Board), 
the State Board will issue a Waste Discharge Identification Number (WDID) for the project. Work 
cannot start until the Waiver number or WDID number is issued and the SWPPP has been 
accepted by the Agency. The CGP does not preempt or supersede the authority of local stormwater 
management agencies to prohibit, restrict, or control stormwater discharges to municipal separate 
storm sewer systems or other watercourses within their jurisdictions. 
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10-4.04.B Contents
At a minimum, the SWPPP shall include the following:
An ESCP as described in Section 10-4.05

1. Stormwater Pollution Prevention Plan requirements identified in the CGP
2. Copies of QSD and QSP certificates
3. Copies of permits obtained by the Agency, including:

a. Fish & Wildlife permits
b. US Army Corps of Engineers permits
c. RWQCB 401 water quality certifications
d. Aerially deposited lead variance from the Department of Toxic Substance

Control, aerially deposited lead variance notification, and RWQCB waste
discharge requirements for aerially deposited lead reuse.

10-4.04.C Preparation, Review, Acceptance
Unless noted otherwise in the Special Provisions, the SWPPP must be prepared in accordance

with the CGP. The SWPPP must be developed, certified, and amended by a Qualified SWPPP 
Developer (QSD) as defined in the CGP. The SWPPP must be submitted to the Agency for review 
and acceptance, and implemented by the Contractor before work starts. Unless otherwise stated 
in the Special Provisions, the Contractor must submit an electronic copy in MS Word, PDF, or 
another format acceptable by the Agency, for review and acceptance. Upon acceptance by the 
Agency, the Contractor must provide an electronic copy in MS Word, PDF, or another format 
acceptable for uploading to the SWRCB Storm Water Multi Application and Report Tracking 
System (SMARTS). A current electronic copy or hard copy of the SWPPP along with a legible hard 
copy of all maps must be kept onsite at all times and must immediately be presented to Agency 
and Regional Water Quality Control Board (RWQCB or Regional Board) inspectors, or personnel 
from other jurisdictional agencies, upon request. Failure to maintain and update the SWPPP or 
have the SWPPP readily available for review may result in a directive to stop work. (See Section 
10-4.07, “Compliance,” of these Specifications.)

10-4.04.D Implementation
The individuals responsible for the implementation of the SWPPP must be a QSD or a Qualified

SWPPP Practitioner (QSP) as defined in the CGP. All project personnel, inspectors, consultants 
and contractors responsible for the use, installation, inspection, maintenance, and repair of BMPs 
on all Agency projects are required to attend a project-specific stormwater compliance meeting. 
(See Section 10-4.08, “Required Stormwater Regulatory Compliance ,” of these Specifications.) 

10-4.04.E Reporting
If at any time the Project is not in compliance, the Contractor must make a written report to the

Agency within 2 Working Days of the event that caused the Project to be out of compliance. By 
August 1st of each year, the Contractor must submit to the Agency all required information for the 
Annual Report required by the CGP. 

10-4.05 Erosion and Sediment Control Plan (ESCP)
The Contractor must prepare an Erosion and Sediment Control Plan (ESCP) for a project that

involves the grading, filling, excavating, storage, or disposal of 350 cubic yards or more of soil or 
earthy material, or the clearing and grubbing of 1 acre or more. At a minimum, the ESCP must 
include the following information: 

1. A site map showing:
a. A vicinity map.
b. Boundary lines of the property and each lot or parcel into which the site is

proposed to be divided.
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c. Construction site boundaries.
d. A delineation of the area to be cleared and grubbed.
e. On-site and surrounding watercourses, wetlands, sensitive habitats, and other

features that are not to be disturbed.
f. Existing and proposed drainage systems.
g. Drainage area boundaries and acreages.
h. Existing roads and structures on the site, and on adjacent property.
i. Proposed roads and structures on the site, and on adjacent property.
j. Topography of existing ground including accurate contours at two-foot intervals

for slopes up to ten percent and five foot intervals for slopes over ten percent.
Spot elevations are required where relatively flat conditions exist. The spot
elevations or contour lines must be extended off-site for a minimum distance of
50 feet, or 100 feet in flat terrain.

k. Locations of existing vegetation, including oak trees, other trees over six inches
in diameter measured at 4.5 feet above the ground, groves of trees.

l. Elevations, location, extent and slope of proposed grading shown by contours,
cross-sections or other means, including fills or other special features to be
included in the work.

m. Locations of:
i. Storage areas for materials.
ii. Storage areas for waste.
iii. Vehicle service and fueling areas.
iv. Loading/unloading of materials.
v. Vehicle access points.
vi. Water storage and water transfer for dust control and compaction.

n. Location of erosion and sediment control measures to be implemented or
constructed prior to, during or after each proposed activity.

2. A statement of the quantity of material to be excavated, the quantity of material to
be filled, whether the excavation or fill is permanent or temporary, and the amount
of material to be imported to or exported from the site.

3. A schedule showing when:
a. Work activities will be performed that could cause the discharge of pollutants into

stormwater.
b. Water pollution control practices associated with each construction phase will be

implemented.
c. Soil stabilization and sediment control practices for disturbed soil areas will be

implemented.
4. A description of and details for:

a. Erosion control measures and sediment control measures to be implemented or
constructed prior to, during or after each proposed activity.

b. Dust control and construction site road and entrance stabilization measures.
c. Storage and disposal of construction materials.

5. A maintenance schedule and log for all erosion and sediment control measures.
6. Additional plans required by the Agency.
7. The Special Provisions will identify information, if any, to be provided by the Agency.
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10-4.06 Water Pollution Control Program (WPCP)
If the Work does not fall under Sections 10-4.04 or 10-4.05 of these Specifications, the

Contractor must prepare a WPCP detailing the following: 
1. A map showing:

a. Locations of storm drain system.
b. Locations of water lines with owner contact information.
c. Locations of soil stockpiles and solid waste containers.
d. Locations of vehicle and equipment fueling, servicing, cleaning and storage

areas.
e. Locations of staging and material storage areas.
f. Locations of erosion and sediment control BMPs.
g. Site drainage (flow arrows) during execution of the work.
h. Locations of stabilized vehicle accesses.
i. Locations of concrete clean out areas.

2. Chemicals, potential pollutants and hazardous materials to be used.
3. Methods for (include copies of drawings, details, and/or descriptions):

a. Stormwater and Non-Stormwater Dewatering.
b. Street cleaning.
c. Managing run-on and run off.
d. Frack-out prevention and control
e. Directional Boring equipment secondary containment.
f. Spill prevention and control.
g. Handling and disposal of solid waste.
h. Safekeeping and secondary containment of chemicals, potential pollutants, and

hazardous materials.
i. Storage and dispensing of fuel and lubricants.
j. Clean out and disposal of concrete.
k. Construction BMP maintenance, inspection, and repair.
l. Sanitation provisions.

4. Methods of site stabilization after completion of the work.
5. Construction BMP implementation and removal schedule.
6. Additional plans required by the Agency.

10-4.07 Compliance
If the Contractor fails to comply with requirements of this Section 10-4, “Erosion, Sedimentation,

and Water Pollution Control,” the Agency may stop all or a portion of the Contractor’s operations 
and direct the installation of erosion, sedimentation, or water pollution control, the organizing and 
scheduling of work, the preparation of required reports or documentation, or other work required 
to achieve compliance. In accordance with Section 5-21, “Temporary Suspension or Delay of 
Work,” of these Specifications, the Contractor cannot resume work until the Agency’s directive has 
been complied with to the satisfaction of the Agency. Temporary suspensions or delays caused by 
the Contractor’s failure to comply with the requirements of this Section are considered avoidable 
delays. See Section 7-12.01, “Avoidable Delays,” of these Specifications. Compliance with the 
provisions in this Section does not relieve the Contractor of the responsibility for compliance with 
other Contract provisions. 

The Contractor must install BMPs, maintain BMPs, perform inspections, remove BMPs, and 
prepare documentation required by the SWPPP, ESCP, or WPCP applicable to the Work. At a 
minimum, inspections must be done weekly and 24 hours prior to, during, and after each rain event, 
and every 24 hours during extended rain events. The Contractor is solely responsible for preparing 
and maintaining inspection and monitoring records; and for including those records in the SWPPP, 
ESCP or WPCP, copies of which must be made available to the Agency upon request. 
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The Contractor must immediately correct or replace a BMP deemed ineffective by the 
Contractor or Engineer. If the measures taken by the Contractor are inadequate to effectively 
control water pollution, the Agency can direct the Contractor to revise operations and/or water 
pollution control efforts. The Agency reserves the right to take corrective action and withhold 
Agency costs for corrective action from progress payments or final payment in accordance with 
Section 8-8, “Withholdings/Denial of Progress Payment Request,” of these Specifications. 

All fines, including third-party claims, levied against the Agency as a result of Contractor's non- 
compliance are the Contractor's sole responsibility and will be withheld from progress payments or 
final payment in accordance with Section 8-8, “Withholdings/Denial of Progress Payment Request,” 
of these Specifications. 

10-4.08 Required Stormwater Regulatory Compliance Meeting
The Contractor and all Subcontractors are required to attend a Stormwater Regulatory

Compliance Meeting conducted by the Agency before construction activities begin. This meeting 
is mandatory for all construction personnel, including subcontractors and vendors, involved in 
construction activities that could have an impact on stormwater management. 

The meeting will be provided at no cost to the Contractor or Subcontractors. 
The meeting could last up to three hours depending on the complexity of the project and the 

potential for pollutants originating from the project. Full compensation for attending 
this meeting must be included in the prices paid for the various items of work and no separate 

payment will be made. 

10-4.09 Payment
Unless noted otherwise in the Special Provisions, full compensation for preparing SWPPP,

ESCP and WPCP plans, implementing, monitoring, inspecting and ensuring compliance with 
erosion and sediment control and storm water pollution and prevention requirements is included in 
the prices paid for the various Contract items of work and no additional compensation will be paid. 

10-5 CONTROL OF NON-STORM WATER IN THE WORK 
Non-storm water encountered during construction must be disposed of by the Contractor in a 

manner that does not damage public or private property or create a nuisance or health hazard. 
The Contractor must apply for and obtain any State Board and Regional Board permits required to 
dispose of the non-storm water. Unless otherwise authorized or directed by the Agency, the 
Contractor must furnish, install and operate pumps, pipes, appliances, and equipment of sufficient 
capacity to keep excavations and accesses free from water until the excavation is backfilled to 
subgrade. Non-storm water must be discharged in a manner approved by the Agency and in 
compliance with all NPDES requirements. The Contractor is not allowed to dispose of non-storm 
water that contains sediment or other contaminants. The Contractor is responsible for providing 
filtration, settlement, or disposal facilities required to comply with the requirements of Section 10- 
4, “Erosion, Sediment, and Water Pollution Control,” of these Specifications. 

10-6 NOT USED 

10-7 CONTAMINATED OR HAZARDOUS MATERIALS 
The Contractor must comply with all federal, state, and local rules, regulations, ordinances, and 

statutes that apply to the handling, storage, and disposal of contaminated and hazardous materials. 
In the event hazardous or contaminated materials are encountered, the Contractor must stop work 
in the affected area and notify the Engineer immediately. The Agency will provide direction on how 
the contractor is to proceed. Unless otherwise directed in the Special Provisions, no work is to be 
done in the area of the contaminated or hazardous materials without written direction from the 
Agency. 
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Unless otherwise provided for in the Special Provisions, payment for handling, removal and 
disposal of hazardous or contaminated materials will be in accordance with Section 9 of these 
Specifications. 

10-8 USE OF EXPLOSIVES 
Explosives will not be allowed on the Work unless the Agency grants permission in writing or 

the use of explosives is specified in the Contract Documents, and then only under conditions as 
the Agency prescribes. 

10-9 SANITARY REGULATIONS 
The Contractor must comply with all federal, state, and local rules, regulations, ordinances, and 

statutes with respect to sanitation. The Contractor must obey and enforce sanitary requirements, 
and must take precautions against contagious or infectious diseases. 

Sanitary conveniences for the use of the workers must be obscured from the public and 
constructed or installed and maintained by the Contractor. The Contractor must strictly enforce use 
of the facilities. 

10-10 NOT USED 

10-11 CLEANING UP 
The Contractor must keep the site in a neat, sanitary, and presentable condition at all times. 

The Contractor must dispose of surplus materials, clean out drainage ditches and structures, and 
repair fences or other property damaged during the progress of the Work. When material is 
disposed of outside of an easement, street, or highway right-of-way, or other Agency-owned 
properties, the Contractor must do so in accordance with the Contract. 

10-12 ARCHEOLOGICAL AND CULTURAL RESOURCES 
If archeological or cultural resources are discovered during the Work, the Contractor must cease 

all construction operations in the vicinity of the discovery until a qualified archeologist can assess 
the value of these resources and make recommendations to the State Historic Preservation Officer. 
Archeological and cultural resources include artifacts, large amounts of bone, shell, or flaked stone, 
and other evidence of human activity. If the State Historic Preservation Officer or the Agency directs 
that work be temporarily ceased at the location of an archeological or cultural find, the Contractor 
must temporarily suspend work at the location. 

If the Agency or the State Historic Preservation Officer temporarily suspends a portion of the 
Work for cultural purposes, associated delays are considered unavoidable in accordance with 
Section 7-12.02, “Unavoidable Delays,” of these Specifications. 

10-13 PROTECTION OF EXISTING TREES 
Special attention must be given to protection of certain native and ornamental trees or shrubs, 

landmark trees, and native oak trees in the County of Sacramento. Additional requirements for 
specific trees may be shown on the Plans or designated in the Special Provisions or by the Agency. 
No native oak trees are to be removed or disturbed unless specifically designated for removal on 
the Plans or by the Agency. Every reasonable effort must be made to avoid creating conditions 
adverse to the tree’s health. The natural ground within the dripline of protected trees must remain 
as undisturbed as possible. The dripline area must be identified on the ground by a circle with a 
radius measurement from the trunk of the tree to the tip of its longest limb. The limb cannot be cut 
back in order to change the dripline. The area within the dripline is a critical portion of the root zone 
and defines the minimum protected area of each tree. Removing limbs within the dripline does not 
change the originally protected root zone. Measures required for protection of existing trees 
includes, but are not limited to, the following: 
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• Temporary protective barrier fencing, with a minimum height of 4 feet must be
installed continuously around the dripline perimeter of the protected trees prior to
beginning the Work.

• Signs, ropes, cables, or other items are not to be attached to a protected tree, except
those cables recommended by a certified arborist for limb support.

• Vehicles, construction equipment, temporary or mobile buildings, supplies,
materials, or facilities are not to be driven, parked, stockpiled, or located within the
dripline of protected trees.

• Unauthorized grade cuts or fills are not permitted within the dripline of protected
trees. Cuts or fills necessary beyond the dripline but near the protected trees must
be contoured to drain away from the protected tree’s dripline.

• Utility line trenching is not permitted within the driplines of protected trees. If it is
necessary to install underground utilities within the dripline of a protected tree, the
utility line must either be bored or drilled to avoid damaging roots. If the Agency
determines boring or drilling is inappropriate, the utility line trench may be hand dug
under the direct supervision of a certified arborist to avoid damaging roots.

• Roots approved by a certified arborist to be severed or that fall within the structural
section of the facility to be constructed, including building foundations or wall
footings, must be pruned cleanly and covered with moist earth as soon as possible.
If, due to the construction, the roots must be unearthed for more than 2 hours, they
must be kept moist and covered with wet burlap or an approved equal until they are
covered by moist earth. Supporting structural buttress roots that provide stability to
the tree or keep it from toppling must be protected in place. The Contractor must
hand-dig in the dripline of protected trees to prevent root cutting and mangling.
Roots one 1 inch or greater in diameter encountered within the tree’s dripline must
not be cut without the Agency’s approval, and must be kept moist, as approved by
the Agency, and covered with earth within 48 hours.

• Where required by the Agency, a piped aeration system and/or a post and grade
beam foundation must be installed beneath that portion of the paving, foundation,
or concrete slab that encroaches into the dripline of a protected tree. The piped
aeration system must be installed under the direct supervision of a certified arborist.

• Only drought resistant plant species, tolerant of the natural and semi-arid
environment of the native oak understory, are to be planted within the driplines of
native oak trees.

• Sprinkler systems that irrigate or require trenching within the dripline of a native oak
tree are not permitted. An above ground drip irrigation system that allows for
controlled application rates may be installed to irrigate native or semi-arid plants
within the dripline of a native oak tree.

• Protected trees within the Work area that require pruning for construction clearance
must be pruned prior to beginning of construction. Native oak trees that require
pruning of branches larger than 2 inches in diameter must be pruned by a certified
arborist.
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Section 11- Preconstruction Photographs and Record Drawings 

SECTION 11 - PRECONSTRUCTION PHOTOGRAPHS AND RECORD DRAWINGS 

11-1 GENERAL
Preconstruction photographs will only be required when specified in the Special Provisions.

Record Drawings are required on all Agency Work, unless directed otherwise in writing by the 
Agency. 

11-2 PRECONSTRUCTION PHOTOGRAPHS 
Preconstruction photographs must be taken by the Contractor at 100’ intervals along the route 

of the Work before any construction begins. The view in each photograph must include a sign 
showing the date, name of the Project, lateral or street, and station designation. The sign must 
not block the important areas of the view and must be legible in a 3-1/2" x 5" print. Each 
photograph must be taken from a point between 4’ and 8’ above the ground. Prints must show 
good details in both shadow and sunlit areas. The minimum required resolution for .TIF or 
uncompressed .JPEG raster files is 5 megapixels. 

The views in preconstruction photographs must include the entire construction zone and, in 
particular, show the interface between the right-of-way and construction zone, and abutting 
property features such as, but not limited to, condition of existing streets, sidewalks, driveways, 
fences, landscaping, buildings abutting work site, and existing surface utility facilities on and 
close to the Work. 

All essential features of the project area must be shown accurately. The Agency may order 
additional photographs showing additional features or orientations, if the Agency determines that 
all essential features are not accurately or adequately shown. 

A sample of 24 photographs must be submitted to the Agency for approval before proceeding 
with the remaining photographs. Photographs that the Agency determines do not conform to 
these Specifications must be retaken. 

The Contractor must submit to the Agency 1 3-1/2” x 5” color glossy print and the image file, 
of each photograph taken. The image files for digital photographs must be submitted on a read- 
only memory compact disk (CD-ROM). 

Prints must be submitted in a three-ring photo album binder with clear plastic covered fillers, 
4 photos each side, grouped according to street, lateral or line, and in sequence. The name and 
number of the Contract and Contractor’s name must appear on the binder cover. Each group of 
prints must be identified by a label which projects beyond the edge of filler and is easily 
recognized. 

At the Contractor’s option, an AVI or Quick Time video file can be provided on a CD-ROM. 
The content and quality requirements for the photographs apply to the video. 

11-3 RECORD DRAWINGS 
The Contractor must maintain a neat and accurately marked set of Record Drawings, which 

must be provided to the Agency for review and approval prior to Final Acceptance of the Work. 
The Record Drawings must represent the Work as constructed and document changes to the 
Work shown on the Project Plans and must show the actual as-constructed conditions of installed 
or modified systems, equipment, and material. 

Record Drawings must be produced by marking a full size copy of the Project Plans as follows: 
Red - Additions including notes and dimensions. 
Green - Deletions (by hash marks or appropriate lines through the deletion.) 
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Section 11- Preconstruction Photographs and Record Drawings

Graphite (gray) - General comments and notes used by Contractor or Agency and not 
required on the as-built. 

Yellow - Work completed as shown and used by Agency in field review of the as-built, 
during the submittal phase. 

Blue - Agency verification and notes required to be added and noted by Agency in 
review of the as-built, during submittal phase. 

The Record Drawings must show, by field measured dimensions, the exact locations of all 
underground work, including all sprinkler system piping and components, and the final elevations 
and locations of all improvements constructed, modified or adjusted. The Record Drawings must 
show on the plan and profile drawings the type and class of all underground water, sewer, and 
drainage pipe installed and the station or location of transitions between pipe materials. Record 
Drawings must be available for inspection by the Agency at all times and must be updated at 
least weekly with all Field Instructions and other written directives, Contract Change Orders, and 
Contract adjustments shown thereon and initialed by the Agency. Progress payments or portions 
thereof might be withheld if Record Drawings are not kept up to date. 

Unless otherwise specified in the Special Provisions, or directed by the Agency, the Contractor 
must submit a minimum of 2 sets of Record Drawings to the Agency at the final inspection. These 
Record Drawings must include certification by the Contractor that the Record Drawings are a 
true representation of the Work as actually constructed. The Work will not be formally accepted 
until the Record Drawings are provided to and approved by the Agency. Final payment or a 
portion thereof might be withheld if final Record Drawings are not provided. 

11-4 MEASUREMENT AND PAYMENT 
When the Contract includes an item for preconstruction photographs, preconstruction 

photographs will be paid for at a lump sum price. 
The lump sum price paid for preconstruction photographs includes full compensation for 

furnishing all labor, materials, tools, equipment, and incidentals and for doing all the work 
involved in taking and submitting preconstruction photographs, or optional video tape, as 
specified in these Specifications and the Special Provisions, and as directed by the Agency. 

When the Contract does not include an item for preconstruction photographs, full 
compensation for preconstruction photographs is included in the prices paid for the various items 
of work and no separate payment will be made. 

Full compensation for Record Drawings is included in the prices paid for the various items of 
work and no separate payment will be made. 
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SECTION 12-SAFETY, PUBLIC CONVENIENCE, AND TRAFFIC CONTROL 

12-1 SAFETY

12-1.01 Safety Regulations, Programs, and Plans
Safety is a prime consideration in Agency contracts. The Contractor and all subcontractors must

fully comply with all applicable Cal/OSHA, Title 8 Regulations. The Contractor, and all Subcontractors, 
must, upon request, submit to the Agency a copy of their Injury and Illness Prevention Program (IIPP), 
Code of Safe Work Practices (CSWP), Contract Specific Safety Plan (CSSP), and Task Specific Safety 
Plan (TSSP) for review by the Agency. The Contractor and all Subcontractors are required to fulfill the 
requirements of these programs or plans during the prosecution of the Work. No work must be started 
unless otherwise authorized by the Agency until the Agency has completed its review of required safety 
documents and provided written authorization to proceed. 

The agency has full authority to enforce, make exceptions to, or waive requirements of any of the 
requested safety programs or plans on a case-by-case basis. Exceptions and or waivers will be 
provided in writing to the Contractor. Use of all or part of any safety and health program or plan does 
not relieve the Contractor of the responsibility to comply with prevailing local, state, and federal laws 
and regulations. 

Plans must be formatted in a logical and orderly fashion, including tabs and section dividers for 
ease of navigation and review. 

12-1.01.A Injury and Illness Prevention Program (IIPP) and Code of Safe Work Practices
(CSWP) 

The IIPP and CSWP must be prepared in accordance with Cal/OSHA, Title 8, Section 
§1509.

12-1.01.B Contract Specific Safety Plan (CSSP)
The CSSP must state the nature of the Work and the anticipated hazards, and must describe how

those hazards will be mitigated to protect workers and the public. The CSSP must cover the notification 
of employees, subcontractors, and others working on or visiting the jobsite of foreseeable hazards and 
provisions for Personal Protective Equipment (PPE). The CSSP must certify that all employees have 
received or will receive appropriate site-specific safety and health training particular to the unique 
hazards of the Work. Note: Employees must be trained before starting any work activity where such 
training is explicitly required in the Cal/OSHA, Title 8 Regulations. 

12-1.01.C Task Specific Safety Plan (TSSP)
A TSSP must be prepared for high-hazard activities including, but not limited to, excavations

greater than 5 feet in depth into which an employee will descend, permit-required confined spaces, 
activities involving the public right-of-way, tunneling, control of hazardous energy including electrical, 
thermal, kinetic, and potential, critical crane lifts, erection of falsework or precast panels, work requiring 
the use of respiratory protection equipment (e.g., lead or asbestos work), and the use of radioactive 
materials or radiation generating devices. Specific requirements for TSSP’s may be indicated in the 
Special Provisions. At a minimum, the TSSP must include the following elements as applicable to the 
activity: 

1. A detailed description of the activity;
2. Step-by-step procedures for controlling all serious health safety hazards including

Illustrations and calculations;
3. List of all Personal Protective Equipment (PPE) to be used;
4. Designation of health and safety responsibilities and authority for all key personnel;
5. Names of, and training records for, all Competent Persons, Qualified Persons, and
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for all other employees performing critical tasks that require training by Cal/OSHA, 
Title 8 Regulations; 

6. Employee medical and equipment test records pertinent to the specific task, such as
respirator fit test records and medical evaluations;

7. Copies of all health and safety forms and checklists to be used in relation to the task;
8. Copies of Safety Data Sheets (SDSs) required for substances to be used; and
9. Emergency response and rescue procedures related to the task.

12-1.02 24-Hour Contact Information
The Contractor must have on record with the Agency the following 24-hour emergency contact

names and numbers: 
• Temporary Traffic Control Device Supplier: Supplier of all temporary traffic control

devices to be used during construction.
• Contractor Representative: An employee of the Contractor having the authority to

make decisions and the ability to respond to an emergency on the project at any
time.

• Safety Representative: An employee of the Contractor properly trained in all
workplace hazards and having the authority to make decisions regarding safety and
health matters on the project and to direct the Contractor’s personnel to abate any
hazard identified by the Agency.

12-1.03 Illumination
Work by the Contractor during the hours of darkness or in locations where natural light is

inadequate must be illuminated to conform to the applicable minimum illumination intensities 
established by, Cal/OSHA, Title 8, Sections §1523, §3317, §8415, the National Cooperative Highway 
Research Program (NCHRP) Report 476, and the approved Traffic Control Plan (TCP). 

12-1.04 Personal Protective Equipment (PPE).
Cal/OSHA Title 8 Regulations for PPE must be adhered to. The Contractor must provide the

required PPE to employees and must ensure that it is used and maintained in a sanitary and reliable 
condition. 

12-1.05 Confined Spaces

12-1.05.A Contractor Responsibilities and Qualifications
Prior to any permit-required confined space entry, as defined by Cal/OSHA, Title 8, Section §5157,

the Contractor must submit the following for Agency review and acceptance per Section 12-1.01.C, 
“Task Specific Safety Plan (TSSP),” of these Specifications: 

1. The Contractor’s general procedures for confined space entry;
2. A detailed description of and step-by-step procedure for the proposed work;
3. A list of names of all employees involved in the permit-required entry and each

person’s responsibilities and authority in connection with the entry;
4. A list of all equipment to be used including, but not limited to, respiratory,

atmospheric monitoring, chemical analysis, communication, entry and retrieval, ,
ventilation, lighting, and power tools;

5. Copies of all forms and checklists to be used;
6. Rescue procedures,  including  notification,  name  and  contact  information  of

the emergency response agency, and method of communication;
7. Employee training records pertaining to confined spaces;
8. Employee records pertaining to the use of respiratory equipment;
9. Safety Data Sheets (SDS) for all applicable chemicals and products;
10. Hot work procedures (if applicable);
11. Lock-out/tag-out procedures (if applicable).
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The Contractor's submittal must be made a minimum of 30 Calendar Days prior to any permit- 
required confined space entry in accordance with Section 5-8, “Contractor’s Submittals,” of these 
Specifications. 

The Contractor will not be allowed to make a permit-required confined space entry until the 
Agency has reviewed and accepted the Contractor’s qualifications and proposed methods. 

The Contractor must conform to the procedures established by the Contractor’s submittal 
during confined space operations. 

Mechanical ventilation must be used to augment natural air circulation where necessary. 
Mechanical ventilation and its use must meet the following minimum requirements: 

• Before ventilation is initiated, information such as restricted areas within the confined
space, voids, the nature of the contaminants present, the size of the space, the
capacity needs of the blower(s), the type of work to be performed, and the number
of people involved, must be considered. This information, together with ventilation
calculations, must be submitted with the TSSP.

• Blowers must function continuously and correctly throughout all entry activities. If a
blower fails, all employees must leave the space immediately.

• The space must be purged in a manner sufficient to achieve a minimum of 6 air
exchanges per hour. The Contractor must increase this air exchange rate as
necessary to safeguard entrants.

• Motor vehicles and other gasoline powered equipment must not be allowed to
operate near the blower air intake.

• Use of mechanical ventilation must be noted on the entry permit.
Note: Atmospheric testing must be conducted following purging, before entry, and 

continuously during entry. Entry may not begin until testing has demonstrated that the hazardous 
atmosphere has been effectively eliminated or controlled. 

12-1.06 Respiratory Protection
The Contractor is required to evaluate job tasks to determine if they could result in exposure

to gases, vapors, fumes, dust, mists, or other regulated substances (e.g., asbestos, lead) above 
legally established limits. In these situations, the Contractor must institute appropriate control 
measures to achieve regulatory compliance and maintain levels below the Permissible Exposure 
Limit (PEL). When these controls are unfeasible, respiratory protection may be necessary. If the 
Contractor intends to use respiratory protective equipment, such equipment must be in full 
compliance with Cal/OSHA, Title 8, Section §5144 “Respiratory Protection” and any other 
applicable regulation(s). The Contractor must submit a “Task Specific Safety Plan (TSSP),” per 
Section 12-1.01.C of these Specifications, for Agency review and acceptance. 

12-1.07 Hazard Communication
The Contractor is required to develop, implement, and maintain a written Hazard

Communication Program in order to protect employees who may use or be exposed to hazardous 
chemicals during the course of construction. The Contractor’s Hazard Communication Program 
must be in compliance with Cal/OSHA, Title 8, Section §5194. 

The Contractor must provide copies of SDS’s to the Agency upon request. 

12-1.08 Control of Hazardous Energy (Lockout/Tagout)
Before a Contractor or any Subcontractor performs work on a system where the unexpected

energizing, start up, or release of energy could occur and cause injury or damage, the energy 
source must be isolated in accordance with the requirements of Cal/OSHA, Title 8, Section §3314 
and of these Specifications. 

When the Work requires the use of hazardous energy control procedures, the Contractor must 
submit a Hazardous Energy Control Plan (HECP) to the Agency for review and 
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acceptance per Section 12-1.01.C, “Task Specific Safety Plan (TSSP),” of these 
Specifications. Implementation of hazardous energy control procedures must not be initiated until 
the HECP has been accepted by the Agency. The HECP must outline the scope, purpose, 
authorization, rules, and techniques to be used for the control of hazardous energy, including, but 
not limited to, the following: 

1. A statement of the intended use of the procedures;
2. Means of coordinating and communicating hazardous energy control activities

including coordination with the facility owner and maintenance personnel;
3. Procedural steps and responsibilities for shutting down, isolating, blocking, and

securing systems to control hazardous energy;
4. Procedural steps and responsibilities for the placement, removal, and transfer of

lockout and tagout devices;
5. Procedural steps and responsibilities for placing and tagging, and moving or

removing tags;
6. Requirements for testing the system to verify the effectiveness of isolation and

lockout and tagout devices;
7. Procedures for safely responding to emergencies;
8. Requirements for transfer of authority and removal of hazardous energy control

devices from the authorized employee to another individual
The Contractor must fully coordinate hazardous energy control activities with the facility owner 

and maintenance personnel throughout planning and implementation. Each must inform the other 
of their energy control procedures, ensure that their own personnel understand and comply with 
the procedures, and ensure that all employees affected by the hazardous energy control activity 
are notified when the steps outlined in the HECP are to be initiated. 

A preparatory inspection must be conducted to ensure that affected personnel understand the 
hazards and procedures for their control. 

Daily inspections must be conducted by a qualified person to ensure that all requirements of 
the hazardous energy control procedures are being followed. 

Training must be provided to ensure that the purpose and function of the hazardous energy 
control procedures are understood by employees and that employees possess the knowledge 
and skills required for the safe application, usage, and removal of energy control devices. 

12-1.09 Control of Fugitive Emissions
The Contractor must take precautions necessary to control fugitive emissions from the job

site. Fugitive emissions include, but are not limited to products and chemicals, noise, and 
hazardous materials (such as lead or asbestos). 

12-1.09.A Products and Chemicals
Where a product or chemical to be used by the Contractor has a Permissible Exposure Limit

(PEL) established by Cal/OSHA, the Contractor must maintain exposure levels below the PEL. 
The Contractor must monitor the work area for changing conditions and the potential for exposure 
above the PEL. Monitoring must occur, at a minimum, during the start of work and whenever there 
is a change in procedure, process, or chemicals or materials used. When requested, copies of air 
monitoring data must be provided to the Agency and to the building owner (where applicable) and 
shared with building occupants. If it is unfeasible to maintain exposure levels below the PEL, the 
Contractor must restrict access to authorized personnel only. 
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12-1.09.B Noise
The Contractor must comply with applicable regulatory requirements for noise and

Sacramento County Code (SCC), Title 6, Chapter 6.68 for the control of noise affecting the 
general public. The Special Provisions may contain specific or additional requirements. The 
Contractor must provide appropriate hearing protection to employees exposed to a time weighted 
average noise level of 90 decibels (dBA) or more and train the employees in their proper care and 
use. 

12-1.09.C Asbestos Containing Material (ACM)
All work must be performed in compliance with current federal and state regulations, including

U.S. EPA and, Cal/OSHA, Title 8, Sections §1529 and §5208, “Asbestos,” the Special Provisions, 
Section 10-7.01 “Contaminated or Hazardous Materials,” of these Specifications, and the 
requirements contained herein. 

When the work involves the potential for exposure to ACM as defined by Cal/OSHA, Title 8, 
Section §1529(a), the Contractor must provide a detailed Asbestos Abatement Plan (AAP) per 

Section 12-1.01.C, “Task Specific Safety Plan (TSSP),” of these Specifications. The plan must 
include the location and layout of decontamination areas, the sequencing of asbestos work and 
methods to be used to assure the safety of building occupants, workers, and visitors to the site, 
methods for controlling emissions in the work area and the containerization and disposal of 
asbestos debris, and the following: 

1. Current medical examination reports for each employee of the Contractor who will
be on site;

2. Documentation stating that the Contractor is currently licensed by the State of
California to perform asbestos abatement work;

3. Documentation indicating timely notification to the State Department of
Industrial Relations (DIR) and of project fees paid;

4. Current certificates of asbestos training for each employee of the Contractor who will
be on site;

5. Current documentation of respirator training and fit testing for each employee of
the contractor who will be on the site;

6. A letter from the EPA indicating an approved disposal site for ACM;
7. A list of authorized personnel to be granted access to the work area;
8. All required permits, licenses, and insurance;
9. Documentation of the Contractor's notifications to businesses and residents

regarding the abatement project schedule;
10. The names and numbers of person(s) to be contacted on behalf of the Contractor in

cases of an emergency.
11. Safety Data Sheets (SDSs) for chemicals that will be used or that will be

present at the job site. SDSs must be provided to building occupants if chemicals or
other hazardous substances are to be used in a facility or in areas where vapors or
fumes could enter air intakes.

Note: A copy of all Asbestos Waste Manifests must be submitted to the Agency. 

12-1.09.D Removal and Disposal of Asbestos Concrete Pipe (ACP)
The disturbance of ACP is regulated under Cal/OSHA, Title 8, Section §1529. In addition, the

following applies: 
1. No ACP is to be disturbed unless first authorized by the Agency.
2. The Contractor is responsible to employ the means, methods, and techniques

required to ensure that all ACP is removed in a manner such that it remains intact
(indurated). When it is unfeasible to remove ACP without making the material
friable, the Contractor must submit an AAP for review and approval by the Agency.

3. Any disturbance of greater than 100 sq. ft. of ACP requires the Contractor to be
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registered for asbestos-related work. Exception: Contractors with employees and 
supervisors who have received the prescribed 4-hour ACP training by a Cal-OSHA 
certified training provider may non-destructively remove greater than 100 sq. ft. of 
ACP without the asbestos-related work registration. Employees must have a 
current certificate of training from an accredited training provider. 

4. Wet-cutting, snap-cutting, or a “clean break” of the pipe by an excavator is
considered non-destructive. Abrasive (dry) sawing of ACP is a specifically
"prohibited activity.”

5. Any operation that crushes or otherwise renders ACP friable requires that the work
be done by a registered contractor.

6. If more than 260 linear feet of ACP is to be removed, and upon removal will become
friable, a National Emission Standards for Hazardous Air Pollutants (NESHAPS)
notification must be filed.

7. Non-friable ACP waste must be packaged (6-mil waste bags or wrapped in 6-mil
poly sheeting and taped to be leak proof) and disposed of at a classified landfill that
accepts asbestos waste. The Contractor must submit to the Agency a certificate of
disposal to verify that the waste was legally disposed of. If underground sections
of ACP are to be abandoned in place, they must be left intact and non-friable
(indurated).

12-1.09.E Lead
The Contractor is responsible for complying with all applicable federal, state, and local

regulations and standards for lead-related work. This includes, Cal/OSHA, Title 8, Section 
§1532.1). The Contractor must provide a detailed Lead Abatement Plan (LAP) per Section 12-
1.01.C, “Task Specific Safety Plan (TSSP),” of these Specifications for Agency review and
approval.

12-1.10 Tunnel Safety
The Contractor must be aware of any Work that may be under the jurisdiction of the Tunneling

Safety Orders (TSO), Title 8, Sections §§8400 – 8568. It is the Contractor’s responsibility to apply 
for and obtain any permits and licenses and to comply with all applicable laws and regulations. 
When the work involves tunneling under the jurisdiction of the TSO’s, the Contractor must provide 
a detailed Tunnel Safety Plan (TSP), in compliance with Section 12-1.01.C (TSSP) of these 
Specifications. As required by TSO Section §8406, a Certified Safety Representative and Certified 
Gas Tester must be designated by the Contractor and identified in the TSSP. 

12-2 PUBLIC CONVENIENCE AND SAFETY 

12-2.01 Public Convenience
Work within public streets and/or roadway rights-of-way must be done in an expeditious

manner and cause as little inconvenience to the traveling public as possible. Vehicles, bicycles, 
and pedestrians must be allowed to pass at all times except during an emergency closure. See 
Section 7-8, “Peak Hours, Hours of Darkness, Holidays and Weekends,” of these Specifications 
for time limitations. The surface of roadways open to the public must be kept in a smooth, even 
condition, free of humps and depressions, satisfactory for the use of public traffic at all times as 
determined by the Agency. 

Temporary facilities used by the Contractor to perform the Work or store or stage material or 
equipment must not be installed or placed where they will interfere with the free and safe passage 
of public vehicular, bicycle, or pedestrian traffic. 
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12-2.02 Pedestrian and Bicyclist Access
The Contractor must not block the movement of pedestrian or bicyclist traffic. The Contractor

must provide for pedestrian and bicycle traffic by phasing construction operations and/or by 
providing alternative pedestrian and bicyclist access through or adjacent to construction areas. 
Proper advance notice signage with reasonable detours must be installed and maintained through 
all phases of construction. Access to pedestrian and bicycle devices at traffic signals must be 
maintained at all times. Pedestrians must never be diverted into a portion of the street used for 
vehicular traffic or on to private property unless proper barriers, delineation, and adequate 
signage are in place. Pedestrian and bicycle access must consist of 4 foot wide bridges across 
trenches and 4 foot wide passageways through construction areas. Hand railings for pedestrians 
must be provided when required by the Americans with Disabilities Act (ADA) on each side of 
each bridge or passageway to protect pedestrians from hazards caused by construction 
operations or adjacent vehicular traffic. 

12-2.02.A Pedestrians (Temporary Alternate Circulation Path)
When crosswalk or other pedestrian facilities are temporarily closed or relocated, temporary

alternate circulation paths are required to be provided by the Contractor to achieve the maximum 
accessibility feasible under existing conditions. The alternate paths are to be accessible to all 
pedestrians, including those with visual impairments. 

12-2.02.A(1) Components
A Temporary Alternate Circulation Path (hereafter referred to as “path” or “pathway”) must

consist of one or more of the following components: walkways, ramps, and landings, blended 
transitions, crosswalks, and pedestrian overpasses and underpasses. Elevators, platform lifts, 
stairways, and escalators must not be part of a path. Components of a path must comply with the 
applicable portions of these Specifications. 

12-2.02.A(2) Continuous Width
Unless otherwise approved by the Agency, the minimum continuous and unobstructed clear

width of a path must be 4 feet, exclusive of the width of the pedestrian barricades and channelizing 
devices. If the alignment of the temporary path does not allow for a minimum continuous and 
unobstructed clear width of 4 feet, the width may be reduced upon written approval of the Agency. 
Where a path turns or changes direction, it must accommodate the continuous passage of a 
wheelchair or scooter. As with street or highway design for vehicles, additional maneuvering width 
or length may be needed along curved or angled routings, particularly where the grade exceeds 
5 percent. Individual segments of paths must have a minimum straight length of 4 feet. 

The Americans with Disabilities Act Accessibility Guidelines (ADAAG) Section 4.4 “Provisions 
for Protruding Objects” apply across the entire width of the path. 

12-2.02.A(3) Width at Passing Spaces
Paths that are less than 4 feet in clear width must provide passing spaces at maximum

intervals of 200 feet. Paths at passing spaces must be 4 feet wide for a distance of 5 feet. 

12-2.02.A(4) Walkway Grade and Cross Slope
Unless otherwise approved by the Agency, the pathway surface must be level and navigable

and must not have a slope greater than 12 to 1 or a cross slope greater than 2 percent. 
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12-2.02.A(5) Surface
All slip-resistant surfaces must have a surface static coefficient of friction of 0.50 per ASTM C

1028. 
The surface of the path must be firm, stable, slip resistant, and detectable as defined by the 

CA/MUTCD. The pathway must be constructed of portland cement concrete, asphalt concrete, 
slip-resistant plywood, slip-resistant steel plates or other materials acceptable to the Agency. 

Dirt is not an acceptable surface. Slip-resistant plywood used for a walkway must have a 
minimum thickness of 1-1/8 inches and must be thoroughly supported to provide a firm stable 
surface. 

Surface discontinuities must not exceed 1/2 inch maximum. Changes in level up to 1/4 inch 
may be vertical and without edge treatment. Vertical discontinuities between 1/4 and 1/2 inch 
maximum must be beveled at 1 to 2 minimum. The bevel must be applied across the entire level 
change. Changes in level greater than 1/2 inch must be accomplished by means of a ramp that 
complies with California Code of Regulations, Title 24, Part 2, Chapter 11B, Section 1127B.5, and 
ADAAG 4.7. 

12-2.02.A(6) Location
Sidewalks at the construction location may be closed with adequate detours. Detour routes

must be limited to existing sidewalks, private properties, crossings at roadway intersections, and 
sections of the roadway isolated from vehicular and bicyclist traffic by means of a barrier, and 
specifically designated for pedestrian traffic as approved by the Agency. To the maximum extent 
feasible, the alternate circulation path must be provided on the same side of the street as the 
disrupted route. 

Pedestrians may be detoured onto private property only if written permission from the property 
owner, which includes indemnification of the County for any liability arising from the use of the 
pedestrian detour, is first obtained. The documentation must be provided to the Agency upon 
request. 

12-2.02.A(7) Protection
Where the temporary alternate circulation path is exposed to adjacent construction,

excavation drop-offs, traffic, or other hazards, it must be demarcated with barricades, 
channelizing devices, concrete barriers, or other temporary traffic control devices necessary to 
provide clear guidance, separation and a safe path for pedestrians. 

When it is necessary to block pedestrian travel at the departure curb to close a crosswalk due 
to construction activities, curb ramp access to the perpendicular crosswalk must be maintained 
at all times. This may require additional pedestrian channelization if only a single diagonal curb 
ramp serves the corner. 

During working hours, at least one Contractor employee must be assigned the responsibility 
to escort pedestrians in need of assistance through and/or around the construction site. The 
assigned pedestrian escort must be appropriately trained and equipped. The employee assigned 
this responsibility may also participate in other construction activities; however, they must be 
aware that acting as a pedestrian escort is their primary responsibility. 

12-2.02.A(8) Lighting
The pathway must be provided with lighting with sufficient wattage to provide adequate

illumination and a safe and secure environment for pedestrians. When existing artificial lighting 
does not sufficiently illuminate the path or there is no artificial lighting, temporary lighting must be 
installed. 
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12-2.03 Written Notification To Residences and Businesses
The Contractor must notify, in writing, residents and business establishments along the route

of the Work at least 10 Working Days prior to road closures and at least 3 Working Days prior to 
placing parking restrictions or planned disruption of any ingress and/or egress. The notice 
provided to the residences or businesses must include, at a minimum, a schedule of closures with 
estimated closure times, the closure location, an alternate route or detour, and the name and 24- 
hour phone number of a contact person employed by the Contractor. 

12-2.04 Access To Driveways, Houses, and Buildings
Safe and passable pedestrian, bicyclist, and vehicular access must be provided and

maintained to fire hydrants, homes, commercial and industrial establishments, churches, schools, 
parking lots, service stations, motels, fire and police stations, hospitals, and all similar facilities 
and establishments. Access must be navigable, continuous, and unobstructed unless otherwise 
approved by the agency. 

When abutting property owner’s mutual access is to be eliminated, repaired, or replaced under 
the Contract, the existing access must not be closed until the replacement access facilities are 
completed and functional. 

12-2.05 Property Damage
Any property damage caused by the Contractor must be repaired immediately at the

Contractor’s expense to the satisfaction of the Agency. 

12-2.06 Erection of Signs To Facilitate Passage of Vehicles
The Contractor must erect such warning and directional signs as necessary, or as directed by

the Agency, for facilitating the passage of public traffic through or around the Work and the 
approaches. Warning and directional signs must comply with these Specifications and the 
California Manual on Uniform Traffic Control Devices (CA/MUTCD). 

12-2.07 Traffic Obstructions, Delays, and Inconveniences
Public traffic must be permitted to pass through the Work, and the Contractor must conduct

operations that offer the least possible obstruction, delay, and inconvenience to the public, except 
where authorized by the Agency or in an emergency situation where access may endanger the 
public. See Section 7-8, “Emergency Repairs,” of these Specifications for criteria on what 
constitutes an emergency. 

12-2.08 Work On Private Property
The Contractor must obtain written permission from the owner of any privately owned property

prior to beginning any work, storing materials, or otherwise conducting any operations on the 
property. Written approval from the property owner must be on file with the Agency before any 
operations are permitted on the property. 

12-2.09 Hazardous Conditions Created
Whenever the Contractor’s operations create a condition hazardous to pedestrians, bicyclists,

or the traveling public, the Contractor must, at the Contractor’s own expense, furnish, erect, and 
maintain any fences, covers, temporary traffic barriers, barricades, lights, signs, and other 
temporary traffic control devices necessary, or as directed by the Agency, to prevent accidents or 
damage or injury to the public or property. 
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12-3 PUBLIC SAFETY AND TRAFFIC CONTROL 

12-3.01 General
Traffic controls must be installed in accordance with the latest edition of the “California Manual

on Uniform Traffic Control Devices” (CA/MUTCD), the National Cooperative Highway Research 
Program (NCHRP) Report 476 (nighttime traffic controls), the approved Traffic Control Plan 
(TCP), the project special provisions, these Specifications, and all other supporting, applicable, 
and referenced standards, documents, or manuals. 

12-3.02 Responsibility For Safety
It is the Contractor's responsibility to provide for public safety and traffic control. The Agency

may review the Contractor’s operations and inform the Contractor if an unsafe or hazardous 
condition is observed. The Contractor may be directed verbally or via Field Instruction, letter, or 
other means to abate the hazard. The Contractor must comply with directives for hazard 
abatement immediately or within the timeframe imposed by the Agency. 

12-3.03 Passage of Emergency Vehicles
The Contractor must provide for the uninterrupted passage of emergency vehicles through or

around the Work zone at all times regardless of the controlled traffic conditions in place at the 
time. Exception: The roadway was previously approved for complete closure (e.g., bridge 
replacement) and where required and advance notification has been provided. 

12-3.04 Furnishing, Installing, and Maintaining Temporary Traffic Controls
Signs, lights, barriers, fences, barricades, and other facilities must be furnished, erected and

maintained by the Contractor to provide adequate warning and guidance to the public of 
conditions to be encountered during road construction at all hours of the day or night. Traffic 
control devices must be placed before beginning work and must be removed from the right-of- 
way at the end of each day or shift, or, for long-term closures, when no longer needed, and must 
be placed so as to not obstruct bicycle lanes and pedestrian facilities. 

Traffic control devices furnished and erected by the Contractor must not obscure the visibility 
of, nor conflict in intent, meaning, and/or function with, existing signs, lights, or traffic control 
devices. 

Used Temporary Traffic Control Devices will be considered satisfactory if approved by the 
Agency before placement. ATSSA’s Quality Guidelines for Temporary Traffic Control Devices and 
Features must be used as a guide. 

12-3.04.A Temporary Traffic Barriers (TTB)
The four (4) primary functions of TTBs are:

1. To keep vehicular traffic from entering work areas, such as excavations or material
storage sites;

2. To separate workers, bicyclists, and pedestrians from motor vehicle traffic;
3. To separate opposing directions of vehicular traffic; and
4. To separate vehicular traffic, bicyclists, and pedestrians from work and/or

structures such as falsework for bridges and other exposed unyielding objects.
TTB is required where any of the following conditions exist: 

A. Excavations – When the near edge of an excavation is 15 feet or less from the edge
of the traveled way, except when:

1. Excavations are covered with steel plates or concrete covers of adequate
thickness to prevent accidental entry by traffic or the public;

2. Excavations are less than 1 foot deep;
3. Excavations have side slopes, where the slope is 4 to1 (horizontal: vertical) or less

(excluding existing roadside ditches);
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4. Excavations are protected by an existing barrier or railing.
B. Unprotected Unyielding Obstacles – Whenever the work includes installation of a

substantial fixed object such as bridge falsework, or whenever the Contractor
removes a portion of an existing protective railing and does not replace the railing
during the same day, or whenever the roadway alignment changes and subsequently
encroaches onto an existing fixed obstacle in such that it creates a significant hazard
to the traveling public.

C. Material and Equipment Storage - Whenever unyielding material or heavy equipment
is allowed to be stored within 15 feet of the traveled way.

TTBs are approved for use by the Agency through the Traffic Control Plan (TCP) submittal 
process. Where approved, TTBs must be installed in full compliance with the following: 

1. TTB’s must be approved by the Agency through a Certificate of Compliance before
being placed in the public right-of-way.

2. TTB’s must meet the requirements of NCHRP Report 350, Test Level 3 (TL-3)
criteria, unless otherwise approved by the Agency.

3. The TTB System must be of sufficient length to completely shield the entire drop-off
area or obstacle

4. Exposed surfaces of new and used TTB segments must be freshly coated with white
paint prior to their first use on the project and periodically repainted to remove marks
from vehicle strikes and graffiti when requested by the agency.

5. TTB segments must be in new or like-new condition free of chips, cracks, or
structural steel deformation or loss that may compromise the designed
characteristics of the segment. Connecting eyes must be straight and undamaged.
Rejection of TTB segments is at the sole discretion of the Agency.

6. Maintain a minimum 2-foot offset between the traveled lane and the TTB and
between the excavation and the TTB . If the excavation/barrier minimum separation
is not possible, and lateral movement cannot be tolerated, the TTB must be anchored
to the road surface as indicated in Detail T3 of the Caltrans Standard Plans. Note:
Placing the TTB on a grout bed can provide a mechanical interlock to prevent
movement and may be used as an alternative method for anchoring if approved by
the Agency.

7. TTB’s must be set on a firm, stable foundation graded to provide a uniform bearing
throughout the entire length of each segment.

8. Abutting TTB ends must be placed and maintained in alignment without substantial
offset to one another.

9. Adjacent TTB segments must be properly connected as indicated on Detail T3 of the
Caltrans Standard Plans.

10. Where the TTB system is placed on a curve and the radius is too severe to properly
connect the segments, the Barrier must be backed continuously with earth fill as
indicated on Detail T3 of the Caltrans Standard Plans.

11. The approach end of the Barrier must be tapered away from the road at a 8 to1 or
flatter angle and must be shielded from traffic through one of the following methods:

I. Bury the end of the TTB in an earthen slope so no abrupt end exists.
II. Extend the end of the TTB to a point 15 feet or more beyond the edge of the

traveled way (ETW).
III. Install a crash cushion array at the approach end of the TTB system meeting the

requirements of Section 12-3.04.B of these Specifications.
12. If a TTB system is to be placed within 10 feet of the traveled way, the Contractor

must provide Barrier reflectors fastened to each segment and evenly spaced using
one of the following methods:

I. High strength, two component, quick-set bonding epoxy.
II. A mechanical system (stainless steel, galvanized or zinc plated) consisting of an

internal thread flush anchor, hex bolt, lock and flat washers.
The retro-reflective sheeting must be white (silver) or yellow (amber) in color and 
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applied to one or both sides of the reflector as necessary based on TTB 
application (traffic separation). The number and placement of reflectors may vary 
depending on site conditions. 

13. The approach end of a TTB system must have a Caltrans P-marker or Caltrans R- 
Marker installed as appropriate for conditions. If the TTB is placed on a skew, a Type
P Marker must also be installed at the skew point nearest the traveled way.

14. The Barrier System must be removed from the right-of-way when no longer required
on the project or when directed by the Agency.

12-3.04.B Crash Cushions
Crash Cushions must meet the requirements of NCHRP Report 350, Test Level 3 criteria as

crashworthy devices. 
The appropriate Crash Cushion array from Caltrans Standard Plans T1A, T1B, or T2 must be 
used based on the posted speed and location of the barrier or fixed object to be attenuated. A 

manufacturer-designed Crash Cushion array may be used if approved in advance by the Agency. 
A crash cushion array must be furnished, installed, and maintained as shown on the 

project plans and/or TCP, the Caltrans Standard Plans, and in conformance with the 
manufacturer's recommendations and the following: 

1. If a fixed object or the approach end of a TTB is less than 15 feet from the traveled
way, a temporary crash cushion array is required unless otherwise approved by the
Agency.

2. Crash Cushions must be in new or like new condition when installed.
3. Any Crash Cushion that is damaged to the extent that it cannot perform as intended

and as specified by the manufacturer must be immediately (within 24 hours) repaired
or replaced by the Contractor.

4. Crash Cushion Modules must be filled to the proper level (based on placement within
the array) and with the appropriate material (generally ASTM C-33 Concrete Sand).
Any module found to be improperly filled or filled with unacceptable material (e.g.,
cobbles, aggregate base, dirt, trash or other non-approved materials) must be
immediately removed from the roadway and replaced with a properly-filled Module.

5. Cone inserts, where required, must be placed in each module and in the proper
orientation as indicated by the manufacturers’ specifications.

6. Lids must be correctly fastened and maintained in place at all times. Water must not
be allowed to enter the module and mix with the sand.

7. When a Crash Cushion array is no longer required, all modules must be removed
from the right-of-way by the Contractor.

8. The surface on which a Crash Cushion array is installed must be smooth, flat, and
compacted (usually asphalt).

9. The module at the approach end of a temporary Crash Cushion array must have a
Caltrans P-marker or Caltrans R-Marker installed as appropriate for conditions.

10. Temporary Crash Cushion arrays must not encroach into the traveled way.
11. The Contractor must repair any pavement damaged by the installation or removal of

a Crash Cushion array.

12-3.05 Inadequate Traffic Controls and After-Hour Maintenance and Repairs
Should the Contractor appear negligent in furnishing and maintaining sufficient traffic control

devices or protective measures or fail to provide flaggers as necessary to control traffic, the 
Agency may direct the Contractor, at the Contractor’s expense, to abate the hazard. See Section 
4-5, “Field Instructions or Other Written Directives,” of these Specifications, regarding
requirements for compliance with directives.

Should the Agency point out the inadequacy of warning devices and protective measures, that 
action does not relieve the Contractor from responsibility for public safety or abrogate the 
obligation to furnish and pay for these devices and measures. 

Should the Contractor fail to properly furnish or maintain traffic controls or correct a hazard 
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caused by inadequate or inappropriate traffic control, the Agency will abate the hazard. Expenses 
to abate the hazard will be deducted from a progress payment. If the Contractor is unavailable to 
perform after-hour maintenance and repair to traffic control devices, the Agency will make all 
necessary repairs to safeguard motorists, bicyclists, and pedestrians, and deduct all costs from a 
progress payment. 

12-3.06 Competent Flaggers
The Contractor must provide flaggers to control traffic when necessary or requested by the

Agency. Flaggers must be trained as required by Cal/OSHA, Title 8, Section §1599. The 
Contractor must be prepared to provide verification of such training to the Agency when 
requested. If in the opinion of the Agency a flagger is not performing in a manner that is conducive 
to the safe passage of vehicles, bicyclists, and/or pedestrians, the Contractor will be directed to 
immediately find a replacement flagger. 

12-3.07 Construction Signs
The Contractor is responsible for supplying, installing, and maintaining all construction signs

and posts. Regulatory signs or guide signs will be supplied, erected, and maintained by the 
Agency, but must be protected from damage from construction activities by the Contractor through 
the duration of the project. 

12-3.08 Temporary Bridging of Excavations and Trenches
1. The use of steel plates must be approved by the Agency prior to installation.
2. Steel plates, in the roadway, must have the name and 24-hour emergency telephone

number of the contractor responsible for maintaining the plates stenciled on the
roadway pavement adjacent to the plates. Painted text must be in white lettering
using chalk- based paint. The text must be neatly stenciled lettering, a minimum 5
inches in height, and must be maintained in legible condition for the duration of plate
placement.

3. Steel plate width and thickness requirements:
a. 18 inches or less in width - minimum thickness of 3/4 inch.
b. Greater than 18 to 72 inches in width - minimum thickness of 1 inch.
c. The thickness of steel plates for trench widths exceeding 72 inches must be

established through an analysis completed by a licensed professional engineer.
4. Whenever steel plates are used to cover an excavation on roadways with two or

more lanes in each direction, on roadways with a 45 mph or greater posted speed,
or where the related work is to take place for longer than 2 weeks, the steel plates
must be inlayed or recessed into the existing pavement, milling out the pavement
surface to ensure that the top of the plate matches existing elevations of the adjacent
pavement surface. Steel plates must be large enough to allow a minimum of 1 foot
of bearing on all sides of the trench.

5. Whenever steel plates are used to cover an excavation on other roadways, they may
be placed on top of the asphalt with transitional ramps of MC250 asphalt mix against
vertical edges of the plates. Ramping must be accomplished to provide a minimum
angle of approach of 12 to 1, providing a smooth, gradual transition between the
pavement and the plate. Steel plates must be anchored to the roadway surface with
pins or spikes on the 4 outermost corners. Additional pins must be placed as
necessary to assure the steel plates are secured. Pins must be installed such that
they do not protrude above the plate surface any more than is necessary to anchor
the plate and must not create a hazard for the motoring or pedestrian public. Steel
plates must be welded together (when necessary) to prevent shifting/bouncing. The
steel plates must extend beyond the edge of the trench at least 18 inches, but no
more than 30 inches, on all sides. Corners of steel plates must not protrude into the
traveled way creating a hazard to motorists, bicyclists, or pedestrians.

6. Steel plates must have a nonskid surface static coefficient of friction of 0.35 per
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California Test 342 for all steel plates within traveled roadway, and 0.50 per ASTM 
C1028 for steel plates in pedestrian pathways or crossings. When required by the 
Agency, the Contractor must certify in writing to the Agency that steel plates used in 
the Work meet the required static coefficient of friction. 

7. The length of a series of plates running parallel to traffic wheel paths must not exceed
30 feet unless approved in writing by the Agency or noted in the TCP or contract
drawings.

8. Trench walls and adjacent soils must be sufficiently stabilized prior to the use of steel
plates for bridging.

9. For conditions that require a support structure (e.g., wide excavation with multiple
steel plates, I-Beams, sheet piles, etc.), the system must be designed by a registered
professional engineer and submitted to the Agency for approval before use.

10. Where the Street surface is uneven, plates must be bedded on MC250 asphalt mix.
11. Steel plates must be installed to operate within minimum noise levels as indicated in

Sacramento County Code, Section 6.68, “Noise Control.”
12. Steel plates cannot remain on the roadway for longer than 7 Calendar Days unless

approved in writing by the Agency.
13. BUMP (W8-1) warning signs must be properly posted and maintained in advance of

all roadway plates placed on the surface of the pavement.
14. The Contractor is responsible for maintaining the steel plates to allow for the safe

passage of vehicles until the roadway is properly back-filled and patched.
15. The Contractor is responsible for damages or injuries that occur as a result of the

plates being placed in the roadway. The Contractor must reimburse the Agency any
costs for emergency repairs.

In sidewalk areas, one and 1-1/8 inches plywood with a skid-resistant surface and a static 
coefficient of friction of 0.50 per ASTM C 1028 may be substituted for steel plating where the 
excavation is less than 2 feet deep and when authorized by the Agency. Transitional ramps of 
MC250 asphalt mix must be installed against vertical edges in the direction of pedestrian traffic 
(both up and down-stream). Ramping must be accomplished to provide a minimum angle of 
approach of 12 to 1, providing a smooth, gradual transition between the sidewalk and the plate. 
Plywood must extend beyond the edge of the trench. Any overlap (where multiple sheets are 
used) must be a minimum of 12 inches. The plywood must not protrude past the sidewalk edge 
into the traveled lane. 

Vehicular travel over backfilled but unpaved excavations is not allowed. The Contractor must 
provide a temporary surface suitable for driving consisting of at least 2 inches of plant mix asphalt 
over 6 inches of aggregate base, concrete slurry (completely cured), or traffic plates placed over 
the excavated area of sufficient width and thickness as indicated in this Section. 

12-3.09 Entering and Leaving the Construction Zone
Construction equipment must enter and leave the roadway by moving in the direction of public

traffic. All movements of workmen and construction equipment on or across lanes open to public 
traffic must be performed in a safe manner that will not endanger the workmen or the public. 

12-3.10 Existing Traffic Signal and Lighting Systems, Signs and Pavement Markings
Existing traffic signal and lighting systems must be kept in operation. When traffic signal

shutdown is permitted by the Agency, the Contractor must notify the Agency at least 5 Working 
Days prior to shut down. Traffic signal detectors accidentally cut or damaged must be repaired or 
replaced by the Contractor at the Contractor’s expense and be operational within 24 hours. When 
traffic signals are approved for shutdown, the Contractor must control traffic by use of flaggers as 
directed by the Agency. 

Existing signs and pavement markings must be maintained by the Contractor and must not 
be removed or altered without Agency approval. 

9/2024



Section 12 – Safety, Public Convenience, and Traffic Control 

12.15 

12-3.11 Bus Stops
If construction operations will obstruct a bus stop, the Contractor must notify Sacramento

Regional Transit (RT) 48 hours in advance of beginning that portion of the Work and make 
arrangements agreeable with RT to provide an alternate location where people can safely board 
the bus. 

12-3.12 Removal of Spillage From Roadway
The Contractor must immediately remove any spillage resulting from their operations along or

across any public traveled way. 

12-3.13 Road Edge Drop-off
A road edge drop-off is defined as an elevation difference between lanes or the edge of the

traveled lane and shoulder as traversed by the wheel of a motor vehicle. 
Although not always feasible, a transitional ramp with appropriate signs and delineation is 

preferred over other methods (barrier or open drop-off with warning signs and delineation). 
Where the drop-off is between lanes and overlay or paving operations cannot be completed 

within the allowable lane closure time, a transitional ramp is required if the drop-off is greater than 
0.08 foot. Taper edges that are transverse to the direction of traffic at a 20:1 (horizontal:vertical) 
slope or flatter. Taper edges that are longitudinal to the direction of traffic at a 4:1 
(horizontal:vertical) slope or flatter. 

For drop-offs between the edge of the traveled lane and the shoulder that are greater than 
0.15 foot, the ramp must be constructed at a 4:1 (horizontal:vertical) or flatter slope. Ramp 

material must be fully compacted and compatible with the material in the excavated area. This 
applies only to drop-offs created by construction or permit and utility operations. Drainage ditches 
are not to be considered as drop-offs. 

Placement of all signs and channelizing devices must be as indicated in Part 6 Temporary 
Traffic Control of the California MUTCD. Install portable delineators or tubular markers throughout 
the drop-off condition spaced at intervals indicated in Table 6F-102, or closer as directed by the 
Agency. Channelizing devices must be "glue-down" type when requested by the Agency 
Channelizing devices used to separate opposing directions of traffic must be yellow with retro- 
reflective banding. Where the drop-off condition is greater than 0.15 foot and up to 0.25 foot install 
Low Shoulder (W8-11) signs. Where the drop-off condition is greater than 0.25 foot but less than 
1.0 foot place No Shoulder (C-31A) signs. Sign spacing must be as indicated in Table 6C-1. 
Whenever a drop-off is 1.0 foot or greater in depth, barrier protection is required in compliance 
with Section 12-3.04.A of these Specifications unless otherwise approved by the Agency. 

12-4 TRAFFIC CONTROL PLANS (TCP) 
The Contractor shall submit a Traffic Control Plan (TCP) for review for any work requiring 

modifications of existing traffic patterns. The TCP shall include provisions for vehicular, bicyclist, 
and pedestrian access. Each TCP must be developed in accordance with the latest version of the 
California Manual on Uniform Traffic Control Devices (CA/MUTCD). The basic objective of the 
TCP is to permit the Contractor to work within the public right-of-way efficiently and effectively, 
while maintaining a safe, uniform flow of traffic. Both construction work and public interest must 
be given consideration when developing the TCP. 

Construction traffic controls for qualified streets shall be provided in conformance with the 
latest Sacramento County Department of Transportation Traffic Control Templates, which can be 
found through the Department of Transportation website. These templates satisfy many of the 
locations/situations typically encountered, but not all. If the Contractor chooses to use a TCP 
template they should become familiar with the General Conditions and must first confirm its 
applicability to the location/situation and its use with the Agency. The use of any other TCP 
requires review and approval prior to proceeding with work within the public right-of-way. The TCP 
must be provided to the Agency for review and approval at least 20 Working Days prior to its 
implementation unless otherwise approved by the Engineer or modified by the Special Provisions. 
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The Contractor is solely responsible for submitting any proposed TCP or modification and 
obtaining the Agency’s approval. Copies of the approved TCP must be onsite at all times. 

Unless the Contractor uses a provided template or unless otherwise approved by the Agency, 
the TCP must: 

1. Be on 24 by 36 inch or 11 by 17 inch sheets.
2. Be legible and standardized, using computer generated graphics.
3. Show all proposed construction signs, barricades, flaggers, delineation and other

traffic control devices required to provide appropriate temporary traffic control for the
Work.

4. Indicate the name, address, and  telephone number  of  the  person responsible
for designing the TCP.

5. Be signed and stamped by a Registered Civil Engineer, Registered Traffic
Engineer, ATSSA certified Traffic Control Design Specialist, or C-31 Licensed
Contractor.

6. Include the name and telephone number of the 24-hour contact person representing
the Contractor for implementation of temporary traffic controls.

7. Indicate the Contract number, encroachment  permit  number,  or  the  name  of
the improvement project.

8. Indicate the duration of the construction work (Calendar Days) and the requested
work hours (example -- 8:00am to 3:30pm).

9. Indicate a north arrow.
10. Show and label all streets in the vicinity.
11. Show all existing traffic signals and traffic control signs and indicate any proposed

operational changes (e.g., placing signal lights on flash, or covering signal lights
temporarily).

12. Show existing striping, pavement markings, painted crosswalks and bike lanes.
Include total roadway widths, individual lane widths, bike lane widths, median
dimensions, etc.

13. Show existing curbs, gutters, sidewalks, driveways and intersections in the
construction work zone.

14. Indicate posted speed limits.
15. Show location and dimensions of the construction work zone.
16. Show work area and materials storage area (if applicable).
17. Label all taper lengths and widths, delineator spacing, and sign spacing.
18. Include a legend to define all symbols and designate them with current

CALTRANS nomenclature.
19. Show all parking restriction zones and signs.
20. Show signs and barricades to be used to direct pedestrians or bicyclists through

or around the Work.
Traffic lanes for public use must be at least 10 feet in width. Whenever feasible, an additional 

4 feet must be provided for a bicycle lane. If it is not feasible to provide a separate bicycle lane, 
the Contractor must post signage before the construction area stating, "SHARE the Road with 
Bicyclists." Additionally, when the lane is shared, the Contractor must post signage for a maximum 
speed limit of 25 MPH in the shared lane. 

The Contractor must notify the Engineer in advance of the Contractor's desire to change any 
existing traffic patterns in accordance with a previously approved TCP. Once a TCP has been 
approved by the Agency, for traffic pattern changes that do not require a road closure, the 
Contractor shall provide the Agency with a minimum of 5 Working Days’ notice, unless otherwise 
approved or deemed an emergency lane closure by the Agency. For all road closures, the 
Contractor shall provide the Agency with a minimum of 20 Working Days’ notice prior to the 
desired closure date, unless otherwise approved or deemed an emergency road closure. 
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12-5 BARRICADING OPEN TRENCHES 
Any excavation permitted by the Agency to be left open must be barricaded with Type I, Type 

II, or Type III barricades with retro-reflective tape and flashers, as approved or directed by the 
Agency. Signs stating "OPEN TRENCH" must be posted when directed by the Agency. Open 
excavated areas must be barricaded with at least 2 Type III barricades at the end of the excavation 
that faces oncoming traffic. Any excavation within 8 feet of the traveled way, not protected by a 
barrier approved by the Agency as indicated in Section 12-3.13, “Road Edge Drop-off,” of these 
Standard Specifications, must be backfilled at the end of the work shift provided with a transitional 
ramp, or plated in accordance with Section 12-3.08, "Temporary Bridging of Excavations and 
Trenches,” of these Specifications. 

12-6 EXCAVATION AND TRENCH SAFETY 
Contractors that plan to excavate must follow the requirements of the California Code of 

Regulations (Cal/OSHA), Title 8, California Code of Regulations, Section 1541 Article 6 
“Excavations” as applicable to the work. 

12-6.01 Permit
The Contractor must obtain a permit from the Division of Industrial Relations per Labor Code

Section 6500, as specified in Cal/OSHA, Title 8, Article 2, Sections §§341 – 341.5, for all 
excavations 5 feet or deeper into which an employee is required to descend. The permit must be 
kept at the construction site at all times. 

12-6.02 Shoring, Bracing, Shielding, and Sheeting
In accordance with Labor Code Section 6705, in advance of excavation of any trench or

trenches 5 feet or more in depth, with a total value of $25,000 or more, the Contractor must submit 
to the Agency a detailed plan showing the design of shoring, bracing, sloping, or other provisions 
for worker protection from the hazard of caving ground during the excavation of such trench or 
trenches. If the plan varies from the shoring system standards, the plan must be prepared by a 
California registered civil or structural engineer. A signed copy of the detailed plan must be on 
site at all times during excavation work. The Contractor's submittal must be made a minimum of 
5 Calendar Days prior to any excavation work in accordance with Section 5-8, “Contractor’s 
Submittals,” of these Specifications. 

Nothing in this Section can be deemed to allow the use of a shoring, sloping, or protective 
system less effective than that required by Cal/OSHA, Title 8, Article 6 “Excavations.” Nothing in 
this Section can be construed to impose tort liability on the Agency or any of its employees. These 
systems must support the sides of the excavation and prevent soil movement that could cause 
injury to persons or structures. Any damage resulting from a lack of adequate shoring, bracing, 
shielding or sheeting must be repaired at the Contractor's expense. 

A Competent Person, as defined in Cal/OSHA, Title 8, Section §1504, “Definitions,” must be 
on site at all times when the Contractor's employees are working within the excavation. 

The price bid for work that requires an excavation of 5 feet or deeper (or less if conditions 
warrant) must include the cost of adequate sheeting, shoring and bracing, or equivalent method 
conforming to applicable safety orders, unless a separate bid item is included in the bid form. 

12-6.03 Contaminated Soil Management
If the Contractor is performing excavation work at a site where there is evidence, or historical

data to indicate, that the soil is contaminated with oil, fuel, or other such hazardous materials, the 
Contractor is required to adhere to the regulatory requirements that govern the excavation and 
disposal of contaminated soil. These requirements include provisions for work zone delineation 
and control, handling of contaminated debris, storage of excavated soil, personal protective 
equipment, equipment decontamination, and air monitoring. See Section 10-7 Contaminated and 
Hazardous Materials or Environments of these Specifications for additional information. 

The Contractor is required to stop work and implement the appropriate emergency response 
procedures in the event that field observation (e.g. odor, discoloration/staining, oily sheen) 
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indicates that contaminated soil has been encountered. If the Contractor fails to stop work and 
implement appropriate emergency response procedures, the Agency may stop the work, and the 
Contractor is responsible for impacts to the Work due to the Agency stoppage. 

When requested by the Agency, the Contractor must develop and implement a Spill 
Prevention Control and Countermeasure (SPCC) Plan. The Contractor’s SPCC Plan will describe 
the procedures and equipment used to minimize spills, leaks, or releases of oil or hazardous 
materials. In addition, the Plan must address the reporting and response procedures in the event 
of an incident. 
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Section 13 – Existing Facilities 

SECTION 13 - EXISTING FACILITIES 

13-1 GENERAL 
This work must conform to the State Specifications and these Specifications. Attention is 

directed to Section 14, “Restoration of Surfaces,” and Section 15, “Clearing and Grubbing,” of these 
Specifications for additional requirements. 

Facilities subject to these Specifications include existing facilities that interfere with planned 
construction as shown or specified in the Contract. The removal of existing utilities must be by the 
utility owner, unless otherwise shown or specified in the Contract. 

13-1.01 Preservation of Property
Roadside trees and shrubbery that are to remain, pole lines, fences, signs, traffic control

devices, striping, survey markers and monuments, buildings and structures, conduits, under- or 
above-ground pipelines, and any other existing improvements and facilities, must be protected from 
injury or damage. If ordered by the Agency, the Contractor must provide and install suitable 
safeguards for protection from injury or damage. Existing improvements and facilities that are injured 
or damaged as a result of the Contractor's operations must be replaced or restored at the 
Contractor’s expense to a condition as good as when the Contractor entered upon the Work. The 
Contractor must receive Agency approval before the removal of any road sign or permanent traffic 
control device that interferes with the Work. 

Existing facilities within the rights-of-way and construction areas that do not interfere with the 
Work must be protected from damage. Unless otherwise shown or specified in the Contract, the 
minimum cover requirements during construction for temporary construction vehicle loading are as 
follows: 

• For metal and plastic pipes, place at least 4 feet of cover over the top of  the
pipe at construction crossings.

• For reinforced concrete pipe, place at  least  3 feet  of  cover  over  the top of
the pipe at construction crossings.

13-1.02 Overloading, Pavement Protection & Repair
The Contractor must determine safe loading capacities and must not overload any structure,

equipment, pavement, or material beyond its safe capacity, or deteriorate any further the 
preconstruction condition of pavement during construction. Protection of pavement to prevent 
damage, cracking, or scarring is the responsibility of the Contractor. The Contractor assumes full 
responsibility for any damage resulting from any such overloading or failure to adequately protect 
the existing pavement. 

The Contractor must request a pre-construction inspection prior to performing any work to 
validate the condition of all existing public facilities, including, but not limited to, pavement, striping, 
curb and gutters, median curbing, sidewalks, median pavement, plantings, channelization islands, 
and traffic signal facilities. Following construction, and prior to field acceptance, a post-construction 
inspection must be conducted to identify damage resulting from the Contractor’s activities. Pre- and 
post- construction inspections must include representatives from the Contractor and the Agency. 
Damage identified as a result of the pre- and post- construction inspections that was caused by the 
Contractor’s activities must be repaired by the Contractor to the Agency’s satisfaction at no 
additional cost to the Agency. 
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13-2 REMOVING EXISTING FACILITIES 
Existing facilities that interfere with the Work must be removed, reset, relocated, adjusted, or 

otherwise modified as shown on the Plans, specified in the Special Provisions, or directed by the 
Agency. Work on an existing utility must be coordinated with and approved by the facility owner and 
must comply with the requirements of the facility owner. 

Trenches, holes, depressions and pits resulting from the removal of existing facilities must be 
backfilled with embankment material per Section 18, “Earthwork,” of these Specifications. Trenches, 
holes, depressions and pits that are in surfaced areas, otherwise to remain undisturbed, must be 
backfilled with materials equal to or better in quality and to the same thicknesses as the surrounding 
materials. 

13-2.01 Mailboxes
Existing mailboxes and newspaper tubes must be removed and reset where shown on the Plans

or as directed by the Agency. Mailboxes must be maintained in an upright position adjacent to the 
construction area between the time the mailbox is removed and reset in its final location. 

Mailboxes must be reset on 4 by 4 inches Douglas fir or redwood posts S4S, conforming to 
provisions of the State Specifications, unless otherwise noted on the Plans. Posts must be set a 
minimum of 24 inches in concrete bases. Concrete shall be in conformance with Section 50-5, 
“Portland Cement Concrete,” of these Specifications. Mailboxes that can be salvaged intact, 
including ornamental or iron supports, must be salvaged and reset. The bottom of mailboxes must 
be set at a height of 3'-6" above the back of curb or edge of shoulder. 

For projects in the County of Sacramento, the face of the mailbox must be set 1 foot behind the 
back of sidewalk on Class "A" streets, 1 foot behind the back of curb on Class "B" streets, and 1 
foot behind the outside shoulder line on Class "C" streets, or as shown on the Plans or directed by 
the Agency. The classes of streets are as defined in the Improvement Standards of the County of 
Sacramento, Public Works Agency. 

13-2.02 Signs
Attention is directed to Section 12, “Safety, Public Convenience, and Traffic Control,” of these

Specifications regarding the maintenance of existing traffic control signs. 

13-2.03 Survey Monuments
Existing survey monuments and markers shown on the Plans or found during progress of the

Work must be preserved. (See Section 5-9.02, “Survey Monuments,” of these Specifications.) 
Survey monuments and markers are hereinafter referred to as “monuments.” The Contractor must 
notify the Agency of any monument encountered and must not remove, disturb or damage the 
monument until the monument can be cross-referenced and surveyed by the Agency. The 
Contractor must allow a minimum of 5 Working Days for referencing to be accomplished. When 
notified by the Agency that the cross-referencing has been completed, the monument may then be 
removed. The Contractor is not responsible for the replacement of monuments that have been 
cross-referenced and surveyed by the Agency as specified above. 

If the Contractor fails to notify the Agency as specified above or removes. disturbs or damages 
a monument that is not in direct conflict with the Work or due to the Contractor’s carelessness or 
failure to notify the Agency of the presence of an existing monument, referencing, resurvey, and 
replacement of the monument is at the Contractor’s expense and must be performed by or under 
the direction of California Licensed Land Surveyor or a California Registered Civil Engineer 
authorized to practice Land Surveying. 
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13-2.04 Existing Landscaping Improvements
The Contractor shall comply with the Special Provisions and the requirements set forth in

Section 15-1.02, “Trees, Shrubs, Ground Cover, and Lawn,” 20-4.01, “Maintain Existing Water 
Supply,” and 20-4.02, “Trenching In Existing Landscape,” of these Specifications. Existing plant 
material (i.e. trees, shrubs, ground cover and lawn) within the area affected by the Work and 
designated for removal shall be removed in accordance with Section 15, “Clearing and Grubbing,” 
of these Specifications and/or the Special Provisions. 

Existing landscape improvements and appurtenances including irrigation pipe, shut-off valves, 
remote control valves, conductor wires, sprinkler heads, hose bibs, automatic controllers, and yard 
lighting systems that interfere with the Work shall be removed or salvaged as specified in the 
Contract documents. Irrigation pipes shall be capped at the right-of-way line or easement line, 
unless otherwise shown or specified in the Contract documents. 

Any necessary repairs to an affected irrigation system shall be done in a manner that is at least 
equal to previous existing conditions. 

Existing irrigation that is not to be capped or removed as shown on the Plans shall be protected 
during all phases of work. 

In areas adjacent to construction, the existing irrigation system shall remain functioning to the 
fullest means possible. 

It is the responsibility of the Contractor to replace any and all plantings damaged or destroyed 
during the course of the Work in a manner that is at least equal to previous existing conditions. 

13-2.05 Abandoned Underground Facilities
Abandoned pipes, conduits, and other abandoned structures and facilities within 2 feet below

the roadway subgrade must be removed and disposed of. Pipes that are lower than 2 feet below 
the roadway subgrade must either be removed or the ends plugged with concrete, at the option of 
the Contractor, unless specified otherwise in the Contract. Pipe ends must be plugged and 
structures must be abandoned in accordance with Section 15-1.04, “Abandonment of Pipes, 
Conduits and Structures,” of these Specifications. 

13-2.06 Drainage Facilities
The Contractor must maintain existing drainage facilities, including ditches, during the Work.

Except where otherwise shown on the Plans, the Contractor must re-establish the drainage facilities 
to their original locations and in working condition as soon as possible after completing work in the 
area. For remedial maintenance projects or improvement projects in established areas, the 
Contractor must coordinate the work so that storm drain systems are fully operational at the end of 
each Working Day. No runoff is allowed to flow unconfined through trenches or excavations without 
approval of the Agency. 

13-2.07 Fences
Fence material and gates to be relocated or reset must be removed with care to prevent damage

to the material. Adhering concrete footings must be removed from fence posts and braces that are 
to be relocated or reset. 

Relocated or reset fences must be placed a minimum of 2 feet from fire hydrants. For security 
of property or containment, temporary fencing must be furnished and erected where the removed 
existing fencing was, as shown on the Plans and as directed by the Agency. 

Materials removed from existing fences that, in the opinion of the Agency, are unsuitable for 
reuse become the property of the Contractor and must be disposed of. The unsuitable material must 
be replaced with material of a type and quality equal to the best of the material in the existing facility. 
Furnishing of material to replace the unsuitable material will be paid for as extra work as provided 
in Section 9, “Changes and Claims,” of these Specifications. Furnishing of material to replace 
material that has been damaged by the Contractor’s operations will be at the Contractor’s expense. 
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13-2.08 Concrete
Where a portion of a concrete structure, slab, or curb is to be removed, the concrete must be

cut with a concrete saw so that the visible edge of the remaining concrete forms a neat, straight line. 
Where concrete slabs, curbs, ornamental walls, brick work, or similar items are encountered in the 
course of the construction of underground facilities, except drainage facilities within road right-of- 
way, the structure or facility must be reconstructed to match the existing portion of the facility. On 
roadway projects and drainage construction in highway rights-of-way, the facility must be removed 
to the right-of-way line, and the end of the facility must be reconstructed to provide a neat 
appearance. 

13-2.09 Removal of Traffic Stripes and Pavement Markings
Pavement surfaces where striping and markings have been removed and are not scheduled to

be resurfaced must be slurry sealed. Limits of slurry seal are the full width of affected lanes and 
extend a minimum of 2 feet beyond the limits of the striping marking removal. 

Removal of traffic stripes and pavement markings is required for areas of slurry seal and other 
areas specifically indicated for stripe removal as shown on the Plans. Removal of painted traffic 
stripes and pavement markings must comply with the requirements of the State Specifications. 
Traffic stripe removal must be completed no more than 2 Calendar Days prior to placement of slurry 
seal. 

Traffic stripes and pavement markings must be removed by sandblasting or approved grinding 
method. To protect the public when sandblasting is performed within 10 feet of a lane occupied by 
vehicular traffic, the sandblast equipment must be equipped with a shield and a vacuum attachment 
operating concurrently with the pressure equipment to immediately remove grindings and sand from 
the surface of the roadway. The Contractor must immediately remove all remaining sand and 
grindings from the roadway. 

Handling and disposal of hazardous materials associated with the removal of traffic stripes and 
pavement markings must comply with all applicable Federal, State, and local laws, rules, 
regulations, ordinances and statutes. The Contractor is responsible for all costs associated with 
non-compliance, including any fines levied. 

Placement of permanent or temporary pavement striping, as detailed in Section 48-5 
“Placement,” of these Specifications, is required prior to opening the subject portion of roadway to 
traffic. 

13-3 MEASUREMENT AND PAYMENT 
Full compensation for protecting existing facilities is included in the prices paid for the various 

items of work, and no additional compensation will be allowed. 
Payment for removing, resetting, relocating, adjusting, or otherwise working on existing facilities, 

will be made at the prices for the various items of work in the Contract, and will be payment for all 
work involved including disposal and salvaging. 

Full compensation for conforming to the provisions in this Section not otherwise provided for is 
included in the prices paid for the various items of work involved, and no additional compensation 
will be allowed. 

The Contract price paid per linear foot for relocating or resetting existing fence, includes full 
compensation for furnishing all labor, materials, tools, equipment, and incidentals and doing all the 
work involved in removing existing fence materials and gates, and relocating or resetting existing 
fences, complete in place, as specified in these Specifications, as shown or specified in the Contract, 
and as directed by the Agency. 

Full compensation for clearing fence lines and disposing of the resulting material, excavating 
high points in the existing ground between posts, excavating holes, disposing of surplus excavated 
material, furnishing and placing Portland Cement Concrete footings, connecting the fences to 
structures and existing cross fences, and constructing temporary fences, is included in the price 
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paid for relocating or resetting existing fences, and no additional compensation will be paid. 
If there is no item in the Contract for relocating or resetting fences, full compensation for 

conforming to the provisions in this Section not otherwise provided for is included in the prices paid 
for the various items of work involved, and no separate payment will be made. 

The actual limits of traffic stripe and pavement marking removal will be delineated in the field by 
the Engineer. Removal of traffic stripes and pavement markings will be measured by the linear foot 
for removal of four-inch traffic stripes. Stripes of widths other than four inches will be converted to 
an equivalent length of four-inch stripe for determination of quantities. Traffic stripes with gaps or 
skipped striping will only be measured along portions with traffic striping; gaps without striping will 
not be measured for payment. Traffic stripe is defined as paint, thermoplastic, or other stripe 
material. The unit price bid for stripe removal includes full compensation for all material, tools, labor, 
and equipment to remove the traffic stripes and pavement markings, remove all debris from the 
roadway, and disposal of all waste as specified herein. If no separate bid item is specified in the 
Contract, full compensation for the costs of traffic striping and pavement marking/marker removal 
shall be considered as included in the prices paid for the various items of work involved as specified 
in Section 8-3, “Work to be Done Without Direct Payment,” and no additional compensation will be 
allowed therefor. 
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SECTION 14 - RESTORATION OF 
SURFACES 

14-1 GENERAL 
All existing curbs, gutters, sidewalks, driveways, road shoulders, pavement, and similar items 

removed, damaged or displaced during the Work must be restored by the Contractor. Restoration 
must be done using the same types of materials as in the original construction, and to not less than 
the original dimensions, subject to minimum requirements specified herein, as shown or as specified 
in the Contract, or as directed by Agency. All work must be constructed to match current standards 
and must match the appearance of the existing improvements. 

14-2 PRIVATE ROADS 
Trench compaction must conform to the requirements in Section 19, “Trench Excavation, 

Bedding and Backfill,” of these Specifications. Where asphalt surfacing exists, the surface restoration 
must match the corresponding portions of the existing private road but not be less than 2 inches of 
asphalt concrete over 4 inches of Class 2 aggregate base. Aggregate base and asphalt concrete 
must be as specified in Section 14-3, “Streets and Parking Lots,” in this Section of these 
Specifications. Where gravel, stone, or crushed rock surfacing exists, surface restoration must match 
the existing surface of the private road but not be less than 4 inches of Class 2 aggregate base. The 
remaining gravel or stone roadway must be reshaped to preconstruction cross sections and given 
an application of a minimum of 2 inches of 3/4 inch maximum size gravel or crushed rock compacted 
into place. The restored surface of a private road must be at least equivalent to the preconstruction 
surface condition. 

14-3 STREETS AND PARKING LOTS 
Attention is directed to the requirements in Section 12, “Safety and Construction Area Traffic 

Control,” of these Specifications. 
Subgrade preparation must be performed in accordance with Section 18, “Earthwork,” and the 

aggregate base materials and placement must meet the requirements of Section 22, “Base Material,” 
of these Specifications. 

Repaving of trenched areas must be in accordance with Section 23, “Asphalt Concrete,” and 
Standard Drawing 4-64, of these Specifications. 

14-3.01 Trench Restoration
Edges of trench restoration must be cut/ground so that edges are parallel or perpendicular to the

centerline of the roadway. Sand/slurry/fog seal must be placed so that edges are parallel to or 
perpendicular to the centerline of the roadway. Edges of existing pavement that are broken or 
damaged must be removed and neatly trimmed back to stable and undisturbed base and surface 
materials. For locations where the existing pavement is severely fractured, remove loose asphalt to 
the nearest crack beyond the specified restoration limits, as directed by the Agency. For the purposes 
of this section, a lane line is defined as a vehicular traffic lane line. Edge line, bike lane, buffered bike 
lane or parking lane lines are not considered to be vehicular traffic lane lines. 

Intermediate trench backfill, per Standard Drawing 4-64, must be in accordance with Section 19- 
2.03, “Trench Backfill,” of these Specifications. Repaving of trenched areas must be in accordance 
with Standard Drawing 4-64, including shallow, trench, deep trench, and earth saw trench details. 

14-3.01.A Roadways with pavement less than 3 years old
County Code Section 12.09.120 prohibits excavations in newly constructed or overlaid roadways

for a period of 3 years. In circumstances such as emergency repair work where no other feasible 
options exist, the Sacramento County Dept. of Transportation may grant a waiver 

to this restriction. If a waiver is granted, the applicant must be prepared to meet more stringent 
restoration requirements than those in these Specifications. 
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14-3.01.B Roadways with 3 to 5 year old pavement
For cuts in pavement that have been constructed or overlaid within 3 to 5 years, grind a minimum

of 2 inches from lane line to lane line or edge of pavement/lip of gutter and overlay with asphalt 
concrete. At roadway intersections and cul-de-sac bulbs, minimum grind and overlay shall extend to 
include the entire quadrant of the roadway affected by the work. 

The 2 inch grind depth is a minimum. The grinding must produce a stable surface for new 
pavement material. A seal coat is not required. 

14-3.01.C Roadways with pavement greater than 5 years old

14-3.01.C (1) Minor Roadways
Alternate 1 – Eliminate the tee portion of asphalt restoration shown on Drawing 4-64 and limit the

extent of paving to the projected area above the trench. Follow the trench paving with a minimum 2 
inch grind and overlay from center of roadway to edge of pavement/lip of gutter. The 2 inch grind 
depth is a minimum. The grinding must produce a stable surface for new pavement material. 

Alternate 2 - Slurry or sand seal from edge of pavement/lip of gutter to centerline of roadway and 
a minimum of 2 feet beyond the trench paving limits. At roadway intersections and cul-de-sac bulbs, 
minimum slurry seal or sand seal shall be placed on the entire quadrant of the roadway affected by 
the work. Limit sand seal applications to 250 square feet or less or as directed by the Agency. Black 
sand shall be used for sand seal applications. 

14-3.01.C (2) Major Roadways: Roadways With 2 or More Lanes in Each Direction or 45 MPH
or Greater Posted Speed

The 2 inch grind depth is a minimum. For all trench types shown in Standard Drawing 4-64, the 
2-inch deep grind shall be from lane line to lane line or edge of pavement/lip of gutter. The grinding
must produce a stable surface for new pavement material. A seal coat will not be required.

14-3.02 Repair to areas damaged by Contractor’s Operations
Areas of existing asphalt surfaces damaged during construction must be removed and replaced

to a depth equal to the existing asphalt but not less than 4 inches on collector and minor roadways 
and 6 inches on major roadways. The top 4 inches of base material below the damaged asphalt must 
be re-compacted to a minimum relative compaction (refer to Section 5) of 95 percent. Base or 
underlying material that is wet, loose, or otherwise unsuitable for supporting new paving must be 
removed to a maximum depth of 12 inches below the bottom surface of the new asphalt pavement 
section and replaced with aggregate base material per the requirements of Section 22, “Base 
Material,” of these Specifications. Aggregate base material must be compacted in layers not 
exceeding 6 inches in depth to a minimum relative compaction (refer to Section 5) of 95 percent. If 
unsuitable materials exist below this depth, an approved geotextile fabric must be installed prior to 
placing the aggregate base. 

14-3.03 Asphalt Concrete
The asphalt concrete must conform to requirements specified in Section 23, “Asphalt Concrete,”

of these Specifications. If the existing pavement surfacing is rubberized asphalt, the top layer of new 
asphalt surfacing must also be rubberized. 

An asphalt paving machine must be used for placing the finish lift of asphalt concrete paving on 
all trench restorations. Limited areas inaccessible to mechanical spreading and compaction 
equipment or where irregularities or unavoidable obstacles exist may be spread, raked and luted by 
hand tools or other methods approved by the Agency. 

Final pavement surface for trenches greater than 3 feet in width and mostly parallel to the 
centerline of the street must not vary from the edge of a 10 foot straight edge (placed parallel and 
perpendicular to the trench) by more than 3/8 inch, except at intersections or changes in grade. 

Final pavement surface for trenches 3 feet or less in width, bore holes having an area less than 
50 square feet, and trenches of any width not mostly parallel to the centerline of the street must 
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match the smoothness of the existing pavement and the final pavement surface grade must not be 
greater than 3/8 inch above a line between the existing pavement surface at each edge of the 
excavation. Final pavement below this line is not acceptable. 

Pavement not meeting the above requirements must be removed to a minimum depth of 1- 1/2 
inch for the full width of the trench and replaced. The minimum length of removal along the trench is 
4 feet beyond the ends of the non-conforming areas but must not exceed the limits of the original 
pavement repair. 

14-3.03.A Density requirements
The asphalt concrete density must conform to requirements specified in Section 23, “Asphalt

Concrete,” of these Specifications. At the Agency’s request, the Contractor must provide quality 
assurance testing per Section 23, “Asphalt Concrete” of these Specifications. Asphalt not meeting 
the -specified compaction requirements will be rejected on a lot basis. 

14-3.04 Seal Coats

14-3.04.A Slurry Seal (Type 2)
Slurry seal must be furnished and placed as specified in the State Specifications, except that the

requirement for a tack coat is waived. The final product must be 1 layer between 1/8 and 1/4 inch 
thick. 

Prior to applying slurry seal, the Contractor shall cover all manholes, valve and monument covers, 
grates, or other exposed facilities located within the area of application, using a plastic or oil resistant 
construction paper secured to the facility being covered by tape or adhesive. The covered facilities 
shall be referenced by the Contractor, with a sufficient number of control points to relocate the 
facilities after the slurry seal has been placed. After completion of the slurry seal operation, all covers 
shall be removed and disposed of in a manner satisfactory to the Engineer. 

14-3.04.B Sand Seal
Sand seal must be furnished and placed as specified in the State Specifications, except that the

asphaltic emulsion and aggregate must be as follows: 
• The asphaltic emulsion for sand seal must conform to the requirements in Section

50-17, “Asphalt, Liquid Asphalt, and Asphaltic Emulsion,” of these Specifications.
The asphaltic materials must be CRS 1. The rate of application of CRS 1 must be
between 0.08 and

0.15 gallons per square yard as directed by the Agency, depending upon the surface 
condition and weather. 

• Aggregate for sand seal must conform to the State Specifications, and must be
spread at the rate of 6 to 10 pounds per square yard or as directed by the Agency.
Preparation of seal coat, applying bituminous binder, spreading, and finishing must
be in accordance with the State Specifications, with the exception that steel
wheeled rollers for sand seal may be eliminated and the pneumatic roller used for
all seal operations. Asphaltic emulsion must be applied by a distributor truck.

14-3.05 Shoulders
Surface restoration of trenches located in a shoulder within 6 feet of the traveled way must consist

of a structural section equal to the original, or as shown on the Plans, but having a minimum of 6 
inches of aggregate base compacted to a relative compaction of 95 percent as determined by Test 
Methods ASTM D6938 and ASTM D1557. 
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14-4 CONCRETE 
Repairs to concrete curbs, gutters, sidewalks, driveways, and other concrete surfaces must be 

made by removing and replacing the entire portions between joints or scores, except as follows: 
• Curb and gutter must be replaced between saw cuts so that the remaining or new

curb and gutter will not be less than 4 feet in length, measured from the saw cut to
the nearest score mark, expansion joint, construction joint, or weakened plane
joint.

• The entire width of sidewalk must be replaced between saw cuts for a length of not
less than 4 feet providing the remaining sidewalk is not less than 4 feet in length,
measured from the saw cut to the nearest score mark, expansion joint, construction
joint, or weakened plane joint.

• Driveways must be replaced as directed by the Agency, either completely or
partially, by saw cutting in the middle of the driveway. Existing driveways not in
conformance with current ADA requirements must be completely removed and
replaced to conform to current requirements.

• In accordance with section 4-18 of the County of Sacramento Improvement
Standards and the American with Disabilities Act (ADA), California Code of
Regulations, Title 24, and the California Manual on Uniform Traffic Control
Devices, any modification of any portion of an intersection requires access
improvements to all corners of that intersection. Re-construction of existing
sidewalk ramps as a result of damage to the sidewalk ramp is considered a
modification to a portion of the intersection. All existing corners of an intersection
where sidewalk ramps are not in conformance with current ADA requirements must
be completely removed and replaced to conform to current requirements.

• Curb dowels and reinforcing must be provided in accordance with Section 27-6 of
these Specifications

Replacement must be in accordance with the applicable requirements, including the placement 
of Aggregate Base Class 2 under the new concrete as specified in Section 27, “Curbs, Gutters, 
Sidewalks, and Drainage Structures,” of these Specifications, except provisions for payment, for the 
type and classification of work set forth in other Sections of these Specifications. Pedestrian access 
must be maintained in accordance with Section 12-2.02, “Pedestrian and Bicyclist Access,” of these 
Specifications. 

14-5 PAVEMENT MARKINGS 
Except where specified otherwise in these Specifications or the Special Provisions, the 

Contractor must replace all crosswalks, legends, and other permanent pavement markings and 
raised markers that have been disturbed, destroyed, or covered by the Work. Damaged pavement 
legends must be completely removed, and crosswalks must be removed from edge of road to edge 
of road for minor streets or from edge of road to median or centerline for roadways with 2 or more 
lanes in each direction or 45 mph or greater posted speed in accordance with Section 13-2.09, 
“Removal of Traffic Stripes and Pavement Markings,” of these Specifications, and a sand seal or 
slurry seal conforming to section 14-3.04, “Seal Coat,” of these Specifications, must be applied. Seal 
coat must cover the entire pavement surface and extend a minimum of 6 inches past the areas where 
the legend has been removed. All edges of seal coat must be perpendicular or parallel to the 
centerline of the roadway. Pavement markings must then be replaced in accordance with Section 
48-2, “Thermoplastic Traffic Stripes and Pavement Markings,” of these Specifications.
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14-6 TEMPORARY PAVING 
Temporary paving must be placed and maintained at locations wherever excavation is made 

through pavement, sidewalk, or driveways, and as shown on the Plans or as directed by the Agency. 
Temporary paving must be placed as soon as the condition of the backfill is suitable to receive it and 
must remain in place until the condition of the backfill is suitable for permanent resurfacing. Asphalt 
concrete Type "A,” conforming to Section 23, “Asphalt Concrete,” of these Specifications, must be 
used as temporary paving on all roadways with 2 or more lanes in each direction or 45 MPH or 
greater posted speed. Temporary paving in all other paved areas may be asphalt plant-mix cutback, 
unless otherwise directed by the Agency. Thickness of temporary paving must be 1-1/2 inch unless 
otherwise shown on the Plans. In sidewalk areas, temporary paving must be at least 1 inch thick. 
Temporary paving must be maintained at the same level as the existing pavement until the 
permanent surfacing is placed. Temporary pavement must be replaced with permanent pavement 
within 30 Calendar Days of when it was first placed, unless approved in writing by the Agency. 

All temporary paving must be identified by painting the words “TEMPORARY PAVEMENT” along 
with the name of the contractor responsible for maintaining the temporary paving material and the 
date on which the material was placed. Painted text must be in white lettering at the beginning, 
ending, and along the length of the temporary paving at maximum intervals of 500 feet. The text must 
be neatly stenciled a minimum 5 inches in height and must be maintained in a neat and legible 
condition. 

Temporary pavement and/or portions of temporary pavement totaling 1000 feet or greater in 
length must also be identified with a construction sign placed along the edge of the roadway and 
constructed in accordance with Section 23 Asphalt Concrete of these Specifications. Temporary 
pavement signs must be 30 by 30 inches in a diamond configuration and must be orange with 5 inch 
black lettering. Signs must be installed at the beginning, ending, and at maximum intervals of 1000 
feet and within the road right of way whenever possible. Signs must not be installed in a location that 
would obstruct visibility or create an obstacle for pedestrians. The property owner’s permission must 
be obtained if signs are placed on private property. 

14-7 MEASUREMENT AND PAYMENT 
Unless otherwise specified in the Contract, Slurry Seal (Type 2) will be measured and paid per 

SQUARE FOOT of roadway surfaced with slurry seal mixture and shall include full compensation for 
furnishing all labor, materials, tools, equipment and incidentals, and for doing all the work involved 
including testing, furnishing mix design, traffic control, cleaning the roadway surface, furnishing 
added water and set-control additives, mixing water with asphaltic emulsion for coating the 
pavement, placement of the slurry seal mixture, and protecting the seal until it has set, all as shown 
on the plans, and as specified in these Special Provisions, and as directed by the Engineer. 

The lump sum price paid for items of work included in the Contract for restoration of surfaces 
removed, damaged, or displaced by the Work includes full compensation for furnishing all labor, 
materials, tools, equipment, and incidentals, and for doing all the work involved, complete in place, 
as shown or as specified in the Contract, specified in these Specifications, and as directed by the 
Agency. 

If no item is included in the Contract for restoration of surfaces, full compensation for conforming 
to the provisions in this Section, not otherwise provided for, is included in the prices paid for the 
various items of work involved, and no separate payment will be made. 

Temporary paving will be measured for payment by weight of asphalt concrete placed in the 
Work, in accordance with Section 23-11, “Measurement and Payment,” of these Specifications. 

The price paid per ton for temporary paving includes full compensation for furnishing all labor, 
materials, tools, equipment, and incidentals, and for doing all the work involved in temporary paving, 
complete in place, as shown or specified in the Contract, as specified in these Specifications, and as 
directed by the Agency. 

If there is no item in the Contract for temporary paving, full compensation for conforming to the 
provisions in this Section, not otherwise provided for, is included in the prices paid for the various 
items of work involved, and no separate payment will be made. 
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SECTION 15 - CLEARING AND GRUBBING 

15-1 GENERAL 
Clearing and grubbing consists of removing all objectionable material, and material as 

designated in these Specifications, from within the work site or other areas as shown on the Plans 
or specified in the Special Provisions. 

The methods of removing existing facilities must conform to Section 13, “Existing Facilities”, 
of these Specifications. 

Attention is directed to Section 10, “Environmental Controls at Work Site”, of these 
Specifications for additional requirements. 

Removal of existing trees includes removal of tree stumps and tree roots 2” or larger in 
diameter to a minimum depth of twelve inches below the grading plane. Removed trees, stumps 
and roots are the property of the Contractor and must be removed from the project site. All debris 
resulting from tree removal work, including broken branches, fallen leaves, wood chips, and 
sawdust produced from stump and root removal work, must be promptly removed from the work 
site. If the tree to be removed is within the drip line of another tree that is to remain, the tree 
removal work must be done under the direction of a Certified Arborist. The holes resulting from 
tree stump and tree root removal activities must be backfilled as specified in Section 18, 
“Earthwork”, of these Specifications. If the tree removal work is in a lawn area that is to remain, 
the area of tree removal must be repaired and replanted with turf sod as specified in Section 20, 
“Landscaping”, of these Specifications. 

Clearing and grubbing operations must not cause more than minimal damage to public and 
private property and improvements, including existing trees, shrubbery and lawns, outside of the 
work site, or other areas shown or specified in the Contract. 

15-1.01 Vegetation and Debris
Vegetation designated for removal, such as weeds, grass, shrubbery, roots, and stumps, and

debris, such as broken concrete and trash, must be removed from the right-of-way or construction 
areas and disposed of by the Contractor. Vegetation to remain must be protected in place. 

15-1.02 Trees, Shrubs, Ground Cover, and Lawns
For the purpose of these Specifications, trees are defined as having a trunk diameter at breast

height of 3 inches and greater measured at a height of 4-1/2 feet above the ground. Shrubs are 
defined as single or multi-stem individual plants, not of tree size. Ground cover is defined as 
multiple spreading and matting plant material of a density to cover bare ground, including turf 
lawn. 

Only plant material shown on the Plans to be removed and disposed of must be removed and 
disposed of. Prior to the clearing and grubbing operations on a particular property or portion of 
the work site, the Agency will mark and designate the trees, shrubs, and ground cover areas to 
be removed and disposed of. 

Trees, shrubs and ground cover that are not to be removed must be protected from injury or 
damage. Attention is directed to Section 10-13, “Protection of Existing Trees”, of these 
Specifications for protection of certain existing trees within the County of Sacramento. 

Trees, shrubs and ground cover designated to be relocated, and not specifically designated 
for disposal, must be preserved by removing an adequate and substantial root mass of native soil 
and roots with the rootball wrapped in burlap and kept moist until the Work has progressed to 
permit the replanting. The removal and replanting must be performed in a careful and professional 
manner at the direction of an Arborist certified by the International Society of 
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Arborists, hereinafter designated as a “Certified Arborist”. The tree trimming must be limited to 
tree limbs required to be removed to allow for minimum required vehicular clearance. Tree root 
cutting must be limited to only what required for earthwork operations.  Roots 1/2 inch or 
greater in diameter must be cut cleanly and protected from moisture loss as directed by the 
Certified Arborist or by the Certified Arborist's staff. Root cutting on trees to remain, which in the 
opinion of the Certified Arborist will jeopardize the health or stability of the tree, must be brought 
to the attention of the Agency for specific instructions prior to the cutting of the roots. 

The Contractor must submit the name of the Certified Arborist to the Agency, in writing, a 
minimum of 4 Working Days prior to the start of clearing and grubbing operations. 

Tree branches or portions of shrubs which extend over a roadway must be trimmed to provide 
a minimum clearance of 14 feet above the shoulder point of the roadbed, unless specifically 
permitted otherwise in writing by the Agency. The tree or shrub branches to be removed must be 
removed by a tree trimmer certified by the International Society of Arborists. 

Lawns which are disrupted during the Work must be regraded and replaced or repaired to 
match the existing lawn. Unless shown or specified otherwise in the Contract or directed 
otherwise by the Agency, lawns that are damaged must be replanted with new sod. The resulting 
lawn must be left in a condition equal to or better than the condition of the lawn prior to the start 
of the work. 

15-1.03 Disposal and Salvage
All materials removed become the property of the Contractor and must be disposed of off the

rights-of-way or easement, unless otherwise shown or specified in the Contract. Existing public 
or private improvements that are designated in the Contract to be salvaged must be carefully 
removed and stockpiled in the right-of-way or easement for later removal by the Agency or the 
adjacent property owner. 

15-1.04 Abandonment of Pipes, Conduits, and Structures
When a pipe, conduit, structure, or other facility is to be abandoned within specified limits, all

structures and appurtenances within the limits must also be abandoned. All abandoned pipes, 
conduits, structures, and other abandoned facilities within 2 feet below the roadway subgrade 
must be removed and disposed of. Pipes that are lower than 2 feet below the roadway subgrade 
must either be removed or the ends plugged with concrete, at the option of the Contractor, unless 
specified otherwise in the Contract. 

When pipes, conduits, structures, or other facility have been or are to be abandoned and are 
not otherwise specified to be removed, if, in the opinion of the Agency, the items are found to 
interfere with construction, the interfering portion must be removed and the remaining open 
portion securely sealed. Where the greatest internal dimension of the pipe or conduit is 3 feet or 
less, the seal must consist of a wall of concrete not less than 6” thick or an 8” thick wall of brick 
and mortar. For larger openings, details of the seal will be shown on the Plans or directed by the 
Agency. 

When catch basins, drain inlets, or manholes are to be abandoned, the upper portion must be 
removed to a depth of at least 1 foot below street subgrade and the conduits connected to the 
structure must be sealed as specified in this Specification. The bottom of the structures must be 
perforated or broken to prevent the entrapment of water. 

Structures designated on the Plans to be removed must be removed to the full depth of the 
structure, including its foundation. Voids resulting from abandoned or removed structures must 
be filled with suitable material, in accordance with Section 18-5.02, “Backfill”, of these 
Specifications, and compacted to a relative compaction (refer to Section 5) of 90 percent. If the 
voids are in surfaced areas otherwise to remain undisturbed, they must be backfilled with 
materials equal to or better in quality and to the same thicknesses as the surrounding materials, 
as directed by the Agency. 
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All costs for this work are included in the prices bid for the items involved. 

15-1.05 Silt Control
The Contractor must comply with Section 10-4, “Erosion, Sediment, and Water Pollution

Control”, of these Specifications during clearing and grubbing operations. 

15-1.06 Miscellaneous
Clearing and grubbing includes the removal and proper disposal of existing barricades as

shown on the Plans for removal, and removal of pavement markers prior to asphalt overlays and 
application of slurry seal as directed by the Agency. Unless otherwise provided for in the Special 
Provisions, all concrete removal shown on the Plans, or otherwise directed by the Agency, must 
be in accordance with Section 13, “Existing Facilities”, of these Specifications and included in the 
price paid for clearing and grubbing with no additional payment allowed. Actual limit of concrete 
removal must extend to nearest score mark or joint, if nearest score mark or joint is within 3 feet 
of limit of removal as indicated on the Plans. Along the entire length of curb and gutter removal, 
saw cut and remove the existing roadway pavement a minimum of 2 feet wide by 6 inches deep. 
Unless otherwise provided for in the Special Provisions, clearing and grubbing includes removal 
of existing storm drainage facilities as shown on the Plans. Removal must be in accordance with 
Section 13, “Existing Facilities”, of these Specifications and included in the price paid for clearing 
and grubbing and no additional payment will be made. 

15-2 PAYMENT 
All work associated with the removal of trees will be paid for per each of the categories of tree 

trunk diameters listed in the Proposal. The tree trunk diameters are measured at a height of 4- 
1/2 feet above ground. Payment for tree removal includes all labor, tools and equipment required 
for the removal and disposal of the tree, stump, roots and all debris, all required services of a 
Certified Arborist, backfilling of all resulting removals and the repair and replanting of all disturbed 
landscaping, and all incidentals. 

If there are no bid items for tree removals, all tree removal work including removals, disposals, 
required services of a Certified Arborist, earthwork and landscaping is included in the lump sum 
price paid for Clearing and Grubbing and no additional compensation will be paid. 

The lump sum price paid for clearing and grubbing includes full compensation for furnishing 
all labor, materials, tools, equipment, and incidentals necessary to perform the work, and for doing 
all the work involved in clearing and grubbing, including protection of existing trees, as shown or 
specified in the Contract, specified in these Specifications, and directed by the Agency, including 
the removal and disposal of all the resulting material. 

When the Contract does not include an item for clearing and grubbing, full compensation for 
clearing and grubbing required to perform the Work is included in the prices paid for the items of 
work requiring clearing and grubbing and no additional compensation will be paid. 
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Section 16 – Water Used in Construction 

SECTION 16 WATER USED IN CONSTRUCTION 

16-1 GENERAL 
Water used in construction must conform to the State Specifications, and these Specifications. 
The application of water is under the control of the Agency at all times and must be applied in 

the amounts and at the locations designated by the Agency or as specified in the Special 
Provisions. 

At the option of the Contractor, areas to be excavated may be watered prior to excavation. 
Excess water is the responsibility of the Contractor. 

Unless otherwise permitted by the Agency, at least one mobile unit with a minimum capacity 
of 1,000 gallons must be available for applying water on the project at all times. 

The Contractor may use chemical additives in water used for compaction if approved by 
Agency. If additives are used, furnishing and applying the additives is at the Contractor's expense. 
The Agency reserves the right to prohibit the use of a particular type of additive, to designate the 
locations where a particular type of additive may be used, or both if the Agency has reasonable 
grounds for believing that use of the additive(s) will be detrimental to the Work. 

The Contractor is responsible for making all arrangements for obtaining water for use in 
construction. Proof of such arrangement, including method of payment, must be provided to the 
Agency for review and approval. 

Unless otherwise approved by the Agency, connections to an Agency-owned or operated 
water supply to fill tank trucks or other such equipment must include an air gap to separate the 
water supply from the equipment to be filled. The air-gap separation must be 1 inch or two times 
the diameter of the supply pipe, measured vertically from the flood rim of the receiving vessel to 
the supply pipe, whichever is greater. Direct connection to the Agency's water supply will not be 
permitted. 

Before drawing any water from a Sacramento County Water Agency owned or operated 
hydrant, tap, outlet, or water system, the Contractor must obtain a Temporary Water Use Permit 
from the Sacramento County Water Agency. If the Contractor plans to draw water from the 
facilities of any other water purveyor, the Contractor must obtain any required permission or permit 
from that purveyor. 

The Contractor must adhere to all stormwater pollution control requirements, including those 
in Section 10-4, “Erosion, Sediment, and Water Pollution Control”, of these Specifications to 
prevent sediment from entering the stormwater collection and conveyance system. 

16-2 PAYMENT 
Full compensation for water used in construction is included in the prices paid for the various 

items of work involving the use of water and no separate payment will be made. 
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Section 17 – Dust Control 

SECTION 17 - DUST CONTROL 

17-1 GENERAL 
Dust control is the application of water or dust palliative to alleviate or prevent dust nuisance 

resulting from the Contractor's operations, either within or outside the Work right-of-way. All dust 
control activities must comply with Section 10-4, “Erosion, Sediment, and Water Pollution 
Control”, of these Specifications. 

Dust control must be performed by the Contractor at any time dust resulting from the 
Contractor’s operations becomes a nuisance or visual impediment or when directed by the 
Agency. Failure to adequately control dust is cause for the Agency to direct the Contractor to 
suspend operations or for the Agency to perform such activity with all costs to be borne by the 
Contractor. 

The application of water for dust control may be performed by the Contractor for the 
Contractor’s convenience. Water must be applied as provided in Section 16, “Water Used in 
Construction”, of these Specifications. 

17-2 DUST PALLIATIVE 
Dust palliative must be applied when, in the opinion of the Agency, this type of dust control is 

required. Dust palliative must be an asphaltic emulsion binder as specified in the State 
Specifications. Dust palliative must be applied as specified in the State Specifications, or as 
directed by the Agency. 

17-3 MEASUREMENT AND PAYMENT 
Full compensation for applying water for dust control is included in the prices paid for the 

various items of work involved and no additional compensation will be paid. 
When asphaltic emulsion binder for dust palliative is paid for as an item of work, the unit of 

measurement is 1 ton. Quantities of asphaltic emulsion binder for dust palliative to be paid for will 
be determined prior to the addition of water as provided in the State Specifications. The price 
paid per ton for asphaltic emulsion binder for dust palliative includes full compensation for 
furnishing all labor, materials, tools, equipment, and incidentals and for doing all the work involved 
in adding water, mixing, and applying the dust palliative as shown or specified in the Contract, as 
specified in these Specifications, and as directed by the Agency. 

When the Contract does not include a pay item for asphaltic emulsion binder for dust palliative 
and the Agency directs the Contractor to apply dust palliative, furnishing and applying dust 
palliative will be paid for as extra work as provided in Section 9, “Changes and Claims”, of these 
Specifications. 
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18.1 

SECTION 18 - EARTHWORK 

18-1 GENERAL 
Earthwork must conform to the State Specifications, and these Specifications. All references to 

the “roadway prism”, “roadway facilities”, “roadway”, and “highway” refer to the applicable project 
features shown on the Plans or referenced in the Special Provisions. 

The method and rate of applying water for earthwork and dust control must conform to Section 
16, “Water Used in Construction”, and Section 17, “Dust Control”, of these Specifications. 

Attention is directed to Section 10, “Environmental Controls at Work Site”, of these Specifications 
for additional requirements. 

Settlement of any earthwork (including, but not limited to, trenches, structural backfill, sidewalk, 
curb, gutter, and roadways) deemed to be caused by defective compaction efforts by the Contractor 
will be corrected by the Contractor at no cost to the Agency, regardless of compaction test results 
performed during construction. 

18-2 ROADWAY EXCAVATION 

18-2.01 General
Roadway excavation must conform to the State Specifications, and these Specifications.
The reference for compaction standard is ASTM D1557 throughout these specifications.
Roadway excavation includes removal of existing pavement sections, ditches and channels in

the median area, between roadway and frontage roads and side ditches contiguous to the roadway 
and other locations shown on the Plans or referenced in the Contract. Excavation and embankment 
side slopes must be adjusted by the Contractor to clear existing utility poles, vegetation, and other 
improvements, as directed by the Agency. 

Roadway excavation includes excavation of waterway channels as necessary to create a 
grading plane for the placement of slope protection. 

18-2.02 Unsuitable Roadway Excavation and Backfill
Any unsuitable material encountered must be removed and backfilled in accordance with

Section 18-5, “Unsuitable Material Excavation”, in this Section of these Specifications. 

18-2.03 Surplus Material
Unless otherwise specified in the Special Provisions, surplus excavated material is the property

of the Contractor and must be disposed of away from the project site in accordance with the 
provisions in Section 18-7, “Surplus Material Disposal”, of these Specifications. 

18-2.04 Unsuitable Material in Embankments
Unsuitable material excavated as roadway excavation that, in the opinion of the Agency, can be

used for roadway embankment must be placed in the embankment below a plane 30 inches below 
the finished grade and compacted to a minimum relative compaction (refer to Section 5) of 90 
percent. 

Unsuitable material excavated as roadway excavation that, in the opinion of the Agency, cannot 
be worked into the roadway embankment is surplus material and must be removed from the work 
site or wasted within the right-of-way as directed by the Agency. 

18-2.05 Subgrade Preparation
Subgrade preparation must conform to the State Specifications.
Organics that exist within the roadway prism prior to grading must be stripped from the ground

surface. Stripping must extend 2 to 3 inches below the existing surface as directed by the Agency. 
Strippings are the property of the Contractor and must be removed from the job site. After removal 
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of strippings, areas to receive fill material or new structural sections must be scarified to a depth of 
at least 8 inches and recompacted to a relative compaction (refer to Section 5) of at least 95 percent. 

Relative compaction (refer to Section 5) of not less than 95 percent must be obtained for a 
minimum depth of0.5 foot below the subgrade grading plane for the width between the outer edges 
of shoulders, whether in excavation, embankment, or at original ground level. All other material must 
be compacted to a relative compaction (refer to Section 5) of 90 percent, including subgrade under 
meandering sidewalks not adjacent to curb and gutter. Embankment under bridge and retaining wall 
footings must be compacted as specified in the State Specifications. 

When the next layer of material to be placed on the subgrade is an asphalt concrete pavement, 
asphalt concrete base, or asphalt concrete subbase, the subgrade grading plane at any point must 
not vary more than 0.05 foot above or below the grade established by the Agency. 

Subgrade or aggregate base must be stable prior to paving. The Agency may direct the 
Contractor to proof roll the area prior to placing asphaltic concrete. The equipment used for the proof 
rolling is subject to the approval of the Agency. 

For roadway construction, material encountered at the subgrade grading plane as shown on the 
Plans that the Agency determines unacceptable for roadway foundation must be removed. If the 
depth of removal is less than 12 inches, the area must be filled with roadway excavation material, if 
available, or Class 2 aggregate base. If the depth of unsuitable material encountered within the 
roadway prism extends to a depth of more than 12 inches below the grading plane, removal of 
unsuitable material must extend to 12 inches below the grading plane. The area from which the 
unacceptable material has been removed must then be compacted to a relative compaction (refer 
to Section 5) of 95 percent, or as determined by the Agency. Fill for areas of unsuitable material 
removed to a depth of 12 inches below the grading plane for roadway construction shown on the 
Plans must include placement of geotextile fabric as specified in Section 18-5.03, “Stabilization 
Fabric”, of these Specifications, and backfilled with Class 2 aggregate base. 

For roadway construction, if there are insufficient quantities of native material to make subgrade, 
recycled asphalt concrete from the Work must be used. Removed asphalt concrete must be 
processed to 3-inch maximum size and thoroughly mixed with local native material and placed in 
the lower lifts of roadway fills as necessary to achieve subgrade. 

Subgrade preparation requirements may be waived if the width of the subgrade to be prepared 
is less than 4 feet and the Agency determines that the existing undisturbed subgrade is firm and 
stable. The Agency may order mechanical tamping to obtain the desired firmness and stability. The 
Agency may order removal of soft and unstable material below the grading plane and backfilling 
with acceptable import materials if the subgrade (grading plane) is unsuitable to place the next layer 
of the structural section. 

18-2.06 Measurement and Payment
Measurement and payment for roadway excavation will be the actual amount of roadway

excavation performed as measured in the field and will conform to Section 8-1, “Measurement of 
Quantities,” of these Specifications. Payment for roadway excavation will be as set forth in Section 
19-2.04, “Payment” of the State Specifications, except that the Contract price paid per CUBIC YARD
for roadway excavation will include full compensation for furnishing all labor, materials, equipment,
incidentals, for compacting natural and original ground, for subgrade preparation, for all haul and
overhaul, for excavation, for placing earth embankment as shown on the Plans and as directed by
the County of Sacramento, for furnishing all water necessary for the compaction of the material and
subgrade preparation, for disposal, for sawcuts as shown on the Plans or as directed by the
engineer, for removal of AC, base, and sub-base material and re-grading and compaction of
miscellaneous areas shown on the Plans as remove AC surfacing and for doing all work involved
as specified in the Special Provisions, as shown on the Plans, and as directed by the Engineer. The
Contract price paid includes shaping and trimming slopes to solid material and to the lines and
elevations shown on the Plans.
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The removal of material within the areas of new landscaped median construction to allow for fill 
with imported topsoil for landscaping will be measured and paid for as roadway excavation. Material 
to be removed may include existing pavement, existing base material, existing soil and new fill 
material placed to construct the new roadway. 

No additional payment will be made for proof rolling subgrade as directed by the Agency, 
removing unsuitable material from the work site, or placing unsuitable material in the roadway 
embankment. 

Payment for geotextile fabric used in the backfill of unacceptable material encountered during 
roadway excavation will be paid for per Section 18-5.05, “Unsuitable Material Excavation – 
Payment”, of these Specifications. 

Payment for Class 2 aggregate base used in the backfill of unacceptable material encountered 
during roadway excavation for roadway construction will be paid for per Section 22-4, “Base and 
Subbase Material – Measurement and Payment”, of these Specifications. 

18-3 STRUCTURE EXCAVATION AND BACKFILL 

18-3.01 General
Structure excavation and backfill must conform to the State Specifications, and these

Specifications. Structure excavation and backfill includes all necessary excavation, structure 
backfill, and pervious backfill within the limits set forth on the Plans, Standard Drawings, and in the 
Special Provisions. Structure and pervious backfill must conform to the State Specifications. 

Unless otherwise specified in the Special Provisions, jetting of structure backfill is not allowed. 

18-3.02 Control Density Backfill
Control density backfill will only be permitted when specified in the Special Provisions. Where

permitted, control density backfill must conform to the requirements of Section 50-15, “Control 
Density Backfill”, of these Specifications. 

18-3.03 Final Quantity
The quantity of structure excavation shown on the Plans and in the Estimated Quantities will be

the final quantity for which payment will be made as provided in the State Specifications. 

18-3.04 Measurement and Payment
Measurement and payment for structure excavation and backfill will be as set forth in the State

Specifications, and these Specifications. 
The Contract price per cubic yard for structure excavation includes full compensation for all 

necessary excavation, structure backfill, and pervious backfill within the limits set forth on the Plans, 
Standard Drawings, and in the Special Provisions. 

When removing an existing structure which is to be replaced with a new structure, no payment 
will be made under this item for the area occupied by the existing structure. 

18-4 DITCH AND CHANNEL EXCAVATION 
18-4.01 General

Ditch and channel excavation must conform to the State Specifications, and these
Specifications. Ditches and channels must be excavated to line and grade and sections as shown 
on the Plans. Material resulting from excavating ditches and channels must be used in fill and 
embankment areas as shown on the Plans. 

18-4.02 Grade Control - Lined Channels
The Contractor must place grade control points at twenty-five-foot (25’) intervals along the invert

of the shaped channel. For channels greater than twelve feet (12’) wide, the Contractor must place 
grade control points at twenty-five-foot (25’) intervals along each edge of the bottom. Care must be 
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taken to prevent excavating below the channel grade line or beyond the slope lines. Areas 
excavated below grade or beyond the slope must be filled with suitable materials, as determined by 
the Agency, and compacted to ninety percent (90%) relative compaction (refer to Section 5) by the 
Contractor at the Contractor’s expense. 

18-4.03 Unsuitable Ditch and Channel Excavation and Backfill
Any unsuitable material encountered must be removed and backfilled in accordance with

Section 18-5, “Unsuitable Material Excavation”, in this Section of these Specifications. 

18-4.04 Unsuitable or Surplus Material Disposal
Unsuitable or surplus material excavated as channel excavation which, in the opinion of the

Agency, cannot be worked into the required embankments, is the property of the Contractor and 
must be disposed of as specified in Section 18-7, “Surplus Material Disposal”, in this Section of 
these Specifications, unless otherwise specified in the Special Provisions. 

18-4.05 Channel Backfill
In areas where the bottom of the existing channel is below the proposed grade or beyond the

slope lines, the Contractor must fill and compact those areas to a minimum 90 percent relative 
compaction (refer to Section 5) with suitable material, as determined by the Agency. This work is 
included in the Contract price paid for channel excavation and no additional payment will be made. 

18-4.06 Channel Embankments
Embankments must be placed as shown on the Plans. Embankment areas must be filled with

suitable material, as determined by the Agency, resulting from channel excavation. The fill must be 
placed in a neat and uniform manner and must be spread uniformly to the grades as shown on the 
Plans. Where embankment is made on the existing channel or on other slopes, the existing slope 
must be plowed or cut into as the embankment is constructed so as to tie the new embankment to 
the existing slope. All fill slopes must be trimmed for a uniform appearance. Fill areas in unlined 
channels must be compacted to a minimum relative compaction (refer to Section 5) of 90 percent, 
unless otherwise shown on the Plans. 

In lined channels, fill areas must be compacted to a minimum relative compaction (refer to 
Section 5) of 90 percent to an elevation 1 foot above the top of the channel lining, unless otherwise 
shown on the Plans. 

Localized erosion, sloughing or other slight irregularities in the existing channel which may occur 
between cross-sections, may not be shown on the Plans or cross-sections. Where the localized 
erosion, sloughing or irregularities extend beyond the limits of the channel cross- section, these 
areas must be filled and compacted to conform to the design channel cross- section. No additional 
payment will be made for these fills. 

18-4.07 Pipe Adjustments
Side drain pipes without racks or flap gates must be extended or shortened as required to

discharge into the new channel so that the pipe outlet is flush with the channel. The pipe used for 
extending existing side drains must be of the same diameter as the existing pipe and must conform 
to one of the options specified in these Specifications. 

Side drain pipes with access control racks or flap gates must be extended or shortened to 
conform with Standard Drawing 9-26H. Access control racks must conform to Standard Drawing 9- 
26G. 

The method of placing pipe extensions must conform to these Specifications and the Standard 
Drawings. Existing side drain pipes to be shortened must be neatly cut off parallel to the slope of 
the channel. 
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18-4.08 Payment
The unit price paid for ditch and channel excavation will be as specified in the State

Specifications. 

18-4.09 Final Pay Quantities
When the Estimated Quantities for a specific portion of the Work are designated on the Plans

as Final Pay Quantities, the Estimated Quantities will be the final quantities for which payment for 
the specific portion of the Work will be made, unless the dimensions of said portions of the Work 
shown on the Plans are revised by the Agency. If the dimensions are revised, and the revisions 
result in an increase or decrease in the Estimated Quantities of portions of the Work, the final 
quantities for payment will be revised to the amount represented by the changes in the dimensions. 
The Estimated Quantities for specific portions of the Work are approximate only and no guarantee 
is made that the quantities that can be determined by computations based on the details and 
dimensions shown on the Plans will equal the Estimated Quantities. No additional payment will be 
made if the computed quantities do not equal the Estimated Quantities. 

If portions of an item are not designated on the Plans as Final Pay Quantities, those portions 
will be measured and paid for in accordance with the applicable provisions of these Specifications 
and the Special Provisions. 

In case of any discrepancy regarding final pay quantities, the Final Pay Quantities shown on the 
Plans will govern. 

18-5 UNSUITABLE MATERIAL EXCAVATION 

18-5.01 General
Unsuitable or unacceptable material encountered in the construction of roadways must be

removed as roadway excavation and backfilled as detailed in Section 18-2.05, “Subgrade 
Preparation”, in these Specifications. 

Unsuitable material is material determined by the Agency to be unsuitable in its natural location 
and condition for roadway, channel, or structural foundation. Unsuitable material is material below 
a horizontal plane 2 feet below subgrade for channel or foundation of structure as determined by 
the structural section, flow line or foundation, or 2 feet below original ground, whichever is lower. 

The Contractor’s method of excavating unsuitable material must not undermine the existing 
base material. If, in the opinion of the Agency, the Contractor’s method of excavating is increasing 
the amount of unsuitable material required to be excavated, the Agency will direct the Contractor to 
correct the condition at the Contractor’s expense. 

18-5.02 Backfill
Backfill to replace unsuitable materials must be placed and compacted to a minimum relative

compaction (refer to Section 5) of 95 percent within 30 inches of finished grade on roadways and 
structural foundations, and to a minimum relative compaction (refer to Section 5) of 90 percent below 
30 inches of finished grade on roadways and below subgrade in channels. 

Suitable backfill material must be one of the following: 
1. Pit run materials as specified in Section 50-8, “Pit Run Base (Graded)”, of these

Specifications.
2. Roadway, structural, or channel excavation material approved by the Agency.
3. Imported borrow as specified in Section 18-6, “Imported Borrow”, of these

Specifications.
4. Cobbles as specified in Section 50-9, “Cobbles”, of these Specifications.
5. Geotextile fabric as specified in Section 50-10.01, “Nonwoven Geotextile Fabric”,

of these Specifications, backfilled with Class 2 aggregate base
6. Any approved combination of 1, 2, 3 and 4 above.
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18-5.03 Stabilization Fabric
If during the preparation of the bottom of an excavation, or during the proof rolling of roadway

subgrade, it becomes apparent to the Agency that the existing grade is unstable, a woven 
stabilization (geotextile) fabric must be used as directed by the Agency. The fabric must be a woven 
fabric with similar characteristics as Mirafi 600X, as described in Section 50-10-02. 

Prior to placing the stabilization fabric, the unstable road subgrade must be over-excavated a 
minimum of 18″, or as directed by the Agency, the exposed bottom must be rolled as smooth as 
practical before the stabilization fabric is placed. The fabric must overlap a minimum of 18 inches, 
or must be sewn or glued. If overlapped, the fabric must be placed so that the preceding roll overlaps 
the following roll in the direction that the aggregate base is to be spread. The fabric coverage must 
be wider than the unstable zone, a minimum of 18 inches in all directions, and may be tacked or 
pinned on the outer edges to hold in place. If sewn or glued, the seam strength must be at least 90 
percent of the rated tensile strength of the fabric. 

Once placed, the fabric must be covered by at least 18 inches of Class 2 Aggregate Base, unless 
other material is specified by the Agency. The first lift must be 12 inches in thickness, and all 
subsequent lifts must be 6 inches thick. All Aggregate Base must be compacted to a minimum 
degree of 95 percent of ASTM D-1557, unless otherwise specified by the Agency. 

The geotextile fabric must be shipped and stored in a protective wrapping that protects the fabric 
from ultraviolet radiation. The fabric must be covered with the approved fill material within 48 hours 
of placement. The fabric must remain flat and unwrinkled during fill placement. If the fabric is 
damaged during construction, the damaged section must be covered by a new piece of fabric that 
is large enough to meet the overlap requirements described in this Section. 

18-5.04 Approximate Quantity
Where a quantity is shown in the Contract for unsuitable material excavation, the quantity is

approximate and is indicated for bid comparison only. No guarantee is made or implied that the 
quantity shown will not be reduced or increased or deleted, as required by the Agency. 

18-5.05 Payment
The additional excavation greater than that required for preparation of original ground or

subgrade will be paid for at the Contract unit price per cubic yard for the various types of excavation 
involved. Unsuitable material excavated more than 2 feet below subgrade will be paid for as extra 
work per Section 9, “Changes and Claims”, of these Specifications if no item for unsuitable material 
excavation appears in the Contract. 

Backfill, when made with material excavated from the work site, will be paid for at the same 
Contract unit price paid for roadway excavation or channel excavation, whichever applies. The pay 
quantity will be the same as that quantity computed for unsuitable material excavated. 

Imported borrow, pit run material and cobbles, and the placing of such materials, will be paid for 
as specified in these Specifications for those items. 

The quantity of geotextile fabric to be paid for will be measured by the square yard of area 
covered, not including additional fabric for overlap. The Contract price paid per square yard for the 
geotextile includes full compensation for furnishing all labor, materials, tools, equipment, and 
incidentals. The price per yard also includes doing all work involved in placing the geotextile, 
complete in place, as directed by the Agency. The need for this item is contingent upon the need to 
stabilize unsuitable base material encountered during construction and may be extended or deleted 
without limit at the discretion of the Agency with no change in the Contract unit price. 

If the Contractor elects to place cobbles or other material in the channel bottom to provide a 
working surface in lieu of de-watering the channel, the cost of furnishing and placing the material is 
at the Contractor’s sole expense. 
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18-6 IMPORTED BORROW 

18-6.01 General
Imported borrow must consist of material required for the construction of embankments and

must be obtained from sources listed in the Special Provisions or, if no sources are listed, from 
sources the Contractor may elect. The Contractor’s sources must be approved in advance by the 
Agency. Imported borrow must be free of roots, vegetable matter, and other unsatisfactory material, 
and be of such character that it will readily bind to form a firm and stable embankment when 
compacted. 

The imported borrow material must have a sand equivalent of not less than the average sand 
equivalent of the native material that is adjacent to the existing roadbed, and an R-value of not less 
than 20, or as otherwise specified in the Special Provisions. Clayey soils cannot be used. Imported 
borrow material must be tested by the Contractor at the Contractor’s expense prior to being 
transported to the project site. Test result must be provided to the Agency. 

If the Contract does not contain a pay item for imported borrow, the earthwork must be 
considered balanced with no imported material required. If the Agency deems it necessary to place 
imported borrow due to field conditions, shrinkage, or swell, the imported material must be furnished 
and placed as extra work, as provided in Section 9, “Changes and Claims”, of these Specifications. 

18-6.02 Agreements
The Contractor must enter into an agreement with the property owner of any privately owned

material site to hold the owner harmless from any claims for injury to persons or damage to property 
resulting from the Contractor’s operations on said property. The agreement must contain provisions 
to relieve the Agency of any obligation to the property owner or claims for injury or damage of 
persons or property. Copies of the agreement and all permits, licenses and environmental 
clearances required for the removal of the material from the site must be furnished by the Contractor 
to the Agency a minimum of 2 Working Days prior to commencing operations at the material site. 
The Contractor’s attention is directed to the State Specifications regarding local materials and their 
sources. 

18-6.03 Placement
The imported borrow material must be placed and compacted as specified for roadway

embankment. 

18-6.04 Payment
The contract price paid per CUBIC YARD for Imported Borrow shall include full compensation

for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work 
involved in obtaining and placing imported borrow, including clearing and stripping the material sites, 
if necessary, excavating, loading, hauling, depositing, spreading, and compacting the material, 
complete in place as shown on the plans, as specified in the State Specifications and these Special 
Provisions, and as directed by the Engineer and no additional compensation will be allowed therefor. 

18-7 SURPLUS MATERIAL DISPOSAL 

18-7.01 General
Surplus materials resulting from excavations not required for backfill or embankment

construction or to satisfy right-of-way agreements as set forth on the Plans and in the Special 
Provisions, are the property of the Contractor, and the Contractor must dispose of the surplus 
materials off the rights-of-way or easements, unless permitted by the Agency to be disposed of on 
the work site. 
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18-7.02 Agreement
When any materials are to be disposed of outside the rights-of-way or easements, the Contractor

must obtain written permission from the property owner upon whose property the disposal is to be 
made. The Contractor must enter into an agreement with the property owner to hold the owner 
harmless from any claims for injury to persons or damage to property resulting from the Contractor’s 
operations on the property. The agreement must contain provisions to relieve the Agency of any 
obligation to the property owner for any injury or damage to persons or property. The agreement 
must also include a sketch showing the location where the material is to be deposited. A copy of the 
permission obtained from the property owner, the agreement, and all permits, licenses and 
environmental clearances required for the disposal must be furnished by the Contractor to the 
Agency a minimum of 2 Working Days prior to commencing disposal operations. Excess materials 
cannot be deposited in a location that will block or restrict a natural or artificial drain. Material cannot 
be deposited within the dripline of certain ornamental, landmark, and native oak trees, as specified 
in Section 10-13, “Protection of Existing Trees”, of these Specifications. 

18-7.03 Permits
If copies of all required permits are not provided to the Agency as required, the Contractor’s

operations may be stopped in accordance with Section 5-21, “Temporary Suspension or Delay of 
Work”, until copies of the permits are provided to the Agency. 

The Contractor or owner of the property where excess material is to be deposited is responsible 
for obtaining all required permits from any agency that has jurisdiction over the proposed disposal 
site. 

If the disposal of materials outside the right-of-way or easements could affect any waterway as 
set forth in Ordinance No. 1 of the Sacramento County Water Agency, the Contractor must obtain 
a permit from that agency, in addition to the property owner agreement as set forth above. 

In addition to any permit required by the Sacramento County Water Agency, disposal of 
materials must conform to the applicable Agency grading ordinances. The Contractor or the owner 
of property on which material is to be disposed of must obtain a grading permit, if required, prior to 
disposal of any excess excavated material. 

Copies of any required permits must be furnished to the Agency. No permits will be required if 
disposal sites are shown on the Plans unless otherwise specified on the Plans or in the Special 
Provisions. 

Prior to placing any material within the 100-year floodplain of any of the 13 natural streams as 
adopted by the Board of Supervisors, the Contractor or property owner must first obtain a Use Permit 
from the Planning and Community Development Department. 

18-7.04 Payment
Compensation for disposal of surplus material and all is included in payment for other earthwork

items and no separate payment will be made. 

18-8 CLASS “C” SUBGRADE 

18-8.01 General
Areas of existing pavement shown on the Plans or as directed by the Agency to receive an

overlay of asphalt concrete must be prepared as Class "C" subgrade. Class "C" subgrade applies 
to subgrade prepared on an existing roadbed, subbase, base, surfacing or pavement that was not 
constructed by the Contractor, and on which a layer of subbase, base, surfacing, pavement, or other 
specified material is to be placed. 
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18-8.02 Preparation
In advance of spreading new subbase, base, surfacing or pavement material, the existing

roadbed, subbase, base, surfacing or pavement must be cleaned of all dirt and loose material. 
If ordered by the Agency, a leveling course of the material to be placed must be spread upon 

the existing roadbed, subbase, base, surfacing, or pavement, in accordance with the specifications 
for the type of material being placed. 

Where shown on the Plans or specified or directed by the Agency, the existing roadbed, 
subbase, base, surfacing or pavement must be scarified, watered, and rolled prior to placing new 
material. 

Broken, failed or other unsatisfactory portions of the existing roadbed, subbase, base, surfacing 
or pavement, and sections interfering with new construction must be removed and disposed of. The 
areas and depths to be removed will be directed by the Agency. The area in the exposed spaces 
must be watered and compacted, after which the space must be filled with subbase, base, surfacing 
or pavement material as directed by the Agency. 

18-8.03 Payment
Unless otherwise specified in the Special Provisions, the excavation and disposal of existing

pavement other than that shown on the Plans to be excavated as a part of, or adjacent to, an area 
to be excavated to provide a new structural section, will be paid for as extra work per Section 9, 
“Changes and Claims”, of these Specifications. 

Excavation of pavement and materials shown on the Plans necessary for preparation of Class 
"C" subgrade will be paid for as roadway excavation as set forth in Section 18-2.07 “Roadway 
Excavation - Measurement and Payment”, of these Specifications. 

Full compensation for furnishing all labor, material, tools, equipment, and incidentals and for 
doing all the work involved in preparing Class "C" subgrade, including the leveling course, excluding 
excavation, as shown on the Plans, specified in these Specifications or the Special Provisions, or 
as directed by the Agency, is included in the Contract prices paid for the materials, in place on the 
subgrade as shown on the Plans, or directed by the Agency. 
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SECTION 19 - TRENCH EXCAVATION, BEDDING AND BACKFILL 

All sewer facilities constructed within the Sacramento Area Sewer District service area 
(http://www.sacsewer.com/pdf/map-servicearea.pdf) must be constructed in accordance with 
the Sacramento Area Sewer District Standards and Specifications available at 
http://www.sacsewer.com/pdf/ord/2011-SASD-Standards-and-Specifications-v1.pdf 

Settlement of any earthwork (including, but not limited to, trenches, structural backfill, sidewalk, 
curb, gutter, and roadways) deemed to be caused by defective compaction efforts by the Contractor 
will be corrected by the Contractor at no cost to the Agency, regardless of compaction test results 
performed during construction. 

19-1 TRENCH EXCAVATION 
Trench excavation includes the removal of all materials and obstructions and the control of water 

necessary to construct the Work as shown or specified in the Contract. Unless otherwise shown or 
specified in the Contract, excavation must be by open cut or as directed by the Agency. 

Attention is directed to Section 10-5, “Control of Water in the Work”, and Section 14, “Restoration 
of Surfaces”, of these Specifications, for additional requirements. Surface water must not be allowed 
to enter the pipe trench or the existing downstream pipe system. Surface water, groundwater, pipe 
leakage, or the contents of severed pipe must not be permitted to enter water pipe that is not 
abandoned. 

Section 18-2.03, “Surplus Material” and Section 18-7, “Surplus Material Disposal”, of these 
Specifications applies to excess material from trench excavations. 

19-1.01 Exploratory Excavation
An encroachment permit must be obtained from the Agency prior to exploratory excavations

within highway rights-of-way or other public easements. 

19-1.01.A Exploratory Excavations within Paved Surface
Exploratory excavations made within the paved surface must be backfilled with sand or

aggregate base materials and capped with hot mix or cut back at the surface as directed by the 
Agency and mechanically compacted to prevent settlement. Excavations made within the paved 
surface must be permanently restored per Standard Drawing 4-64 within 30 days of the work taking 
place. 

19-1.01.B Exploratory Excavations using Coring Method
Potholes no greater than 8 inches in diameter, created using a core machine or similar method,

shall be backfilled with a controlled low strength material (CLSM) conforming to Section 50-15 and 
have a 6 inch hot mix asphalt cap over the CLSM. The use of “top hats” is prohibited in this method. 

19-1.01.C Exploratory Excavations Outside of Paved Surface
Prior to the end of each work day, exploratory excavations made outside of the paved surface

during that work day must be backfilled with sand or native excavated materials as directed by 
Agency and mechanically compacted to prevent settlement. 

19-1.02 Trench Width
Minimum and maximum trench widths at the top of the pipe must be as shown or specified in

the Contract Documents or these Specifications. If trench widths at the top of the pipe are exceeded, 
the Contractor must provide stronger pipe or improved bedding and backfill conditions, as approved 
by the Agency to meet the changed load requirements. If the trench width is exceeded for any 
reason within the Contractor's control, the stronger pipe or improved bedding and backfill will be 
provided at the Contractor's expense. 
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19-1.02.A Storm Drain Pipe
Unless otherwise shown or specified in the Contract, storm drain pipe minimum and maximum

trench width must be as shown on Standard Drawing 9-1. 

19-1.02.B   NOT USED

19-1.02.C   Water Pipe
Water pipe minimum and maximum trench widths are shown on Standard Drawing 8-17 unless

otherwise shown or specified in the Contract. 

19-1.03 Pavement Cutting
When the trench is in an existing paved area, work must be done in accordance with Standard

Drawing 4-64. Pavement must be saw cut on neat lines parallel and equidistant from the trench 
centerline. The width of the saw cut must not be greater than is required to properly install the pipe 
and not damage the edges of the pavement left in place, or as directed by the Agency. Pavement 
between the lines must be broken up and removed as directed by the Agency immediately ahead 
of the trenching operations. 

Pavement must not be cut until the respective utility companies have marked the location of 
their underground facilities and the Agency has given final approval of the trench alignment. 

19-1.04 Maximum Length of Open Trench
Unless otherwise specified in these Specifications or the Special Provisions, or approved by the

Agency in writing, at the end of each work day, no more than 300 feet of trench is allowed to remain 
open at any one location, including excavation, pipe laying and appurtenant construction, backfill, 
and trench that has not been temporarily resurfaced, but excluding manhole excavations. The 
remainder of the trench must be backfilled and compacted, and when in streets, opened to traffic 
as soon as possible. The maximum allowable length of open trench for cast-in-place concrete pipe 
is specified in Section 36-3, “Trench Excavation”, of these Specifications. Failure by the Contractor 
to comply with these limitations may result in a temporary suspension of work in accordance with 
Section 5-21, “Temporary Suspension or Delay of Work”, of these Specifications. 

19-1.05 Control of Water
Control of water must conform to the requirements in Section 10-5, “Control of Water in the

Work”, of these Specifications. 

19-1.06 Shoring and Bracing
The Contractor must furnish and install sufficient shoring and bracing to insure the safety of

personnel and public, protect the Work, and protect adjacent improvements. The Contractor must 
comply with the requirements of Section 12-6, “Excavation and Trench Safety”, of these 
Specifications. 

Sheeting must not extend below the bottom of the pipe barrel. The contractor must take care to 
prevent damage to existing surface or subsurface improvements, both public and private, during 
drilling and driving operations. Unless otherwise specified in the Special Provisions or required by 
the Agency, all sheeting, timbering, lagging, and bracing must be removed during backfilling, and in 
a manner that prevents movement of the ground or damage to the pipe or other structures. When 
the Agency requires that sheet piling, lagging, and bracing be left in place, it must be cut off where 
designated and the upper part withdrawn. If steel piling is used, it may be removed as backfill is 
placed and compacted. 

When using movable trench supports, care must be exercised to prevent disturbing the pipe 
location, jointing, or embedment. Removal of trench protection below the top of the pipe and within 
2-1/2 pipe diameters on each side of the pipe will be prohibited after the pipe embedment has been
placed and compacted. Movable trench supports will only be allowed in either wide trench
construction where supports extend below the top of the pipe or on a shelf above the pipe with the
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pipe installed in a narrow, vertical wall subditch. Voids left in the trench wall or embedment materials 
by support removal must be filled with bedding material and compacted. Removal of bracing 
between sheeting must only be done where backfilling proceeds and bracing is removed in a manner 
that does not relax trench support. 

19-1.07 Special Foundation Treatment
Whenever the bottom of the trench is soft, spongy, unstable, rocky, or, in the opinion of the

Agency, otherwise unsuitable as a foundation for pipe bedding, the unsuitable material must be 
removed to a minimum depth of 6 inches, or to a depth designated by the Agency, and replaced 
with compacted crushed rock, gravel, or sand as directed by the Agency. When the trench bottom 
is cobbled or of material that might, in the opinion of the Agency, allow loss of sand backfill, the 
backfill material must be crushed rock or gravel graduated so that 100 percent will pass the 3/4 inch 
sieve and not more than 15 percent will pass the number 8 sieve. Crushed rock or gravel must 
conform to Section 50-16, “Clean Crushed Rock”, of these Specifications. Sand backfill, when 
permitted or required by the Agency, must conform to the requirements in Section 50-13.01, “River 
Sand”, of these Specifications. The backfill must be compacted to a non-yielding condition. Jetting 
is not permitted. As an alternate to the bedding materials specified above, the Agency can direct 
the Contractor to furnish and place geotextile fabric below the bedding materials. The geotextile 
material must be a woven fabric in accordance with Section 50-10.02, “Woven Geotextile Fabric”, 
of these Specifications. Unless stated otherwise in the Special Provisions, furnishing and placing of 
geotextile fabric will be paid for as extra work per Section 9, “Changes and Claims”, of these 
Specifications. 

If material more than 12 inches below the typical trench bottom is ordered removed by the 
Agency, the excavation below that point and the imported material required to backfill the trench to 
that elevation will be paid for as extra work per Section 9, “Changes and Claims”, of these 
Specifications unless otherwise specified in the Special Provisions. Before excavation of the pipe 
trench in fill areas or roadway embankments, the fill area or embankment must be completed to a 
height above the pipe invert grade line of not less than 2 times the internal pipe diameter or to final 
fill or embankment subgrade, whichever is lower, but in no case less than 12 inches above the top 
of the pipe. The embankment must be compacted to a minimum relative compaction of 90 percent 
for a distance on each side of the pipe equal to at least 2 pipe diameters. The remainder of the 
embankment must be compacted to the minimum relative compaction specified elsewhere in these 
Specifications for the type of construction being done, or as specified in the Special Provisions or 
on the Plans. Special foundation treatment for cast- in-place concrete pipe must be as specified in 
Section 36-4, “Cast-In-Place Concrete Pipe (CIPCP) - Special Foundation Treatment”, of these 
Specifications. 

19-1.08 Excavation Method
Methods used in excavation must not damage surrounding property, remaining pavement, or

existing improvements that are to remain. Outriggers for excavation equipment, and other heavy 
equipment, must be fitted with street pads to prevent pavement damage. 

19-1.09 Payment
Full compensation for trench excavation, including all equipment, labor, materials, control of

water, shoring and bracing, and other safety measures required, is included in the prices paid per 
linear foot of the respective sizes, grades, and types of pipes listed in the Contract, and no additional 
compensation will be paid. 

Additional bedding material used to stabilize the foundation if required, over the amount required 
by the Contract, will be paid for as provided in the Special Provisions, unless the necessity for the 
additional bedding material was caused by an act or failure to act on the part of the Contractor or is 
required for the control of groundwater, in which case the Contractor is responsible for the expense 
of the additional excavation and material. 
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19-2 PIPE BEDDING AND BACKFILLING OF TRENCHES 

19-2.01 Pipe Bedding
Pipe bedding must be furnished and placed as shown on the Plans and in accordance with the

requirements of these Specifications. Pipe must be placed on a firm layer of bedding material and 
must be bedded uniformly throughout its length. Pipe bedding material for water distribution systems 
must conform to the requirements in Section 50-13.02, “Graded Sand”, of these Specifications. 

19-2.01.A NOT USED

19-2.01.B Storm Drain
Unless otherwise indicated in the Contract, storm drainpipe bedding must be furnished and

placed as detailed in Standard Drawing 9-1 and in conformance with these Specifications. Storm 
drain pipe bedding material must conform to Section 50-16, "Clean Crushed Rock", of these 
Specifications. 

To achieve uniform placement in the bedding material, shape the bedding or, if approved by the 
Agency, lightly "bounce" the pipe to set it into the bedding. Pipe bedding material must be placed at 
a minimum thickness meeting the greater of the following criteria: 

1. The minimum bedding thickness is 3 inches for pipe with an internal diameter 10
inches or less, and 4 inches for pipe with an internal diameter 12 inches or greater;
or

2. The minimum bedding thickness must be equal to the difference between the
outside diameter of the pipe barrel and bell plus 1-1/2 inches; or

3. When soil conditions in the trench bottom are unstable, rocky, or otherwise
unsuitable as a foundation for pipe bedding, the minimum bedding thickness must
conform to Section 19-1.07, "Trench Excavation - Special Foundation Treatment",
in this Section.

19-2.01.C Water Distribution Systems
Water distribution pipes must have 6 inches of sand bedding that conforms to the requirements

of Section 50-13.02, “Graded Sand”, of these Specifications. If existing soil is too porous to hold 
sand, a geotextile fabric approved by the Agency must be placed on the trench bottom. Ductile iron 
pipe and fittings, copper pipe and fittings, valves, and all other buried metal must be encased in 8 
mil polyethylene encasement in accordance with AWWA C105 and Section 41-5.03, “Polyethylene 
Encasement,” of these Specifications. 

19-2.02 Initial Backfill
Initial backfill must be furnished and placed as shown or specified in the Contract and in

accordance with the requirements in these Specifications. 

19-2.02.A NOT USED 
19-2.02.B Storm Drain

Unless otherwise specified in the Special Provisions, the following initial backfill requirements
apply. 

• For cast-in-place concrete pipe, initial backfill must conform to Section 36-14,
“Cast-in- Place Concrete Pipe (CIPCP) – Backfill”, of these Specifications and
Standard Drawing 9-1.

• For all other pipes initial backfill for storm drain construction must conform to this
Section 19 and Standard Drawing 9-1.

• Granular materials must conform to Section 50-16, "Clean Crushed Rock”, of
these Specifications.

• For field conditions requiring control density backfill the material must conform to
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Section 50-15, "Control Density Backfill", of these Specifications. 
• For field conditions requiring portland cement concrete backfill the material must

conform to Section 50-5.01, "Portland Cement Concrete - Composition”, Class
"B”, of these Specifications.

After placement of bedding, the Contractor must place initial backfill material to the spring line 
of the pipe, thoroughly compacting it by vibratory drum roller, vibrating surface plate, insertion 
vibrator, shovel slicing, or light tamping to provide proper support under the pipe haunches. The 
remaining initial backfill material must be placed per Standard Drawing 9-1. To reduce impact 
damage, there must be at least 12 inches of cover over the pipe before using hand-held or walk- 
behind compaction equipment, and at least 3 feet of cover before using ride- on equipment. The 
pipe must not be disturbed or displaced during placement and compaction. 

When using control density or concrete backfill, the Contractor must anchor the pipe to prevent 
floating or displacement of the pipe. The anchors must be spaced to insure a continuous even grade 
in the flow line of the pipe. 

19-2.02.C Water Distribution Systems
Initial backfill for water distribution systems must be placed immediately after pipe joints have

been completed and inspected by the Agency and must comply with the requirements of Standard 
Drawing 8-17. Unless otherwise specified, initial backfill for water distribution systems, including 
pipes, fire hydrant branch leads, water services, and water appurtenances, must be sand 
conforming to the requirements in Section 50-13.02, “Graded Sand”, of these Specifications. Initial 
backfill must be placed and compacted to a height of 8 inches above the top of the pipe. 

Initial backfill must be placed immediately after pipe joints have been completed and inspected 
by the Agency. The material must be carefully placed and compacted so as not to disturb or damage 
the pipe and must be brought up evenly on both sides. Initial backfill material must be placed in 
layers not exceeding 8 inches in depth before compaction at or near optimum moisture content. 
Compaction must be by mechanical pneumatic or vibratory compaction equipment approved by the 
Agency. Ponding or jetting is not permitted, although water may be sprayed from a 2-inch truck hose 
onto initial and final sand backfill. The compacted material must achieve a relative compaction of at 
least 90 percent as determined by Test Methods ASTM D6938 and ASTM D1557. Trench jacks 
must not be removed prior to completion of initial backfill. If a trench shield or rolling shoring system 
is used, it must be raised as backfill lifts are compacted so that the bottom of the shoring is not within 
the lift being compacted. The method of raising must not allow loose soil from the trench walls to 
contaminate the initial backfill zone. 

19-2.03 Trench Backfill
Trench backfill must consist of material placed between the initial backfill and subgrade in paved

areas or to the top of the trench in unpaved areas, unless otherwise shown or specified in the 
Contract. 

The trench backfill material can be native material excavated at the work site if the trench depth 
is in an unpaved area or greater than 4 feet measured from the top pipe to the existing road surface. 
The native material is subject to approval by the Agency and must be free of organic or other 
unsuitable materials that can cause voids or depressions to develop during or after placement of 
the backfill. Rocks, stones and solid earth chunks exceeding 3 inches in greatest dimension are not 
allowed in trench backfill material. 

Trench backfill material must be placed in layers not exceeding 8 inches in depth before 
compaction at or near optimum moisture content. Until the total backfill above the top of the pipe 
exceeds 3 feet, machine-placed backfill material must not be allowed to "freefall" more than 2 feet. 
Compaction effort must be applied parallel to the pipeline starting at the trench wall and proceeding 
to the center of the trench. If a trench shield or rolling shoring system is used, it must be raised as 
backfill lifts are compacted so that the bottom of the shoring is above the lift being compacted, 
without allowing the trench walls to collapse or otherwise contaminate the backfill. 

The backfill material for trench depths less than 4 feet measured from the top pipe to the existing 
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road surface must be imported granular material, uniformly graded Class 2 aggregate base 
conforming to the requirements in Section 50-7, “Aggregate Bases”, of these Specifications. The 
imported granular material must be placed in lifts not to exceed 6 inches after compaction. 
Compaction requirements for imported granular material are the same as compaction requirements 
for job-excavated native material. 

Unless otherwise shown or specified in the Contract, compaction of backfill material must be by 
mechanical pneumatic or vibratory compaction equipment appropriate to the existing conditions that 
will not result in damage to adjacent ground, existing improvements or the Work. Ponding and jetting 
methods will not be permitted, except by written permission of the Agency. Relative compaction for 
trench backfill shall be determined by Test Methods ASTM D6938 and ASTM D1557. 

Unless otherwise shown or specified in the Contract, trench backfill material must be compacted 
to a relative compaction of not less than 90 percent. The top 6 inches below the subgrade must be 
compacted to a relative compaction of 95 percent, except that trenches in easements outside the 
street rights-of-way must be compacted to 90 percent relative compaction throughout the depth. 
Compaction testing will be performed by the Owner and the cost thereof will be borne by the Agency, 
except that retests of areas that fail to meet the required compaction will be charged to the 
Contractor and deducted from payment due the Contractor. 

Unless otherwise specified in the Special Provisions, the Contractor has the option to use 
imported granular material for trench backfill in place of native material excavated at the work site. 
The imported granular material must be uniformly graded Class 2 aggregate base conforming to the 
requirements in Section 50-7, “Aggregate Bases”, of these Specifications. The imported granular 
material must be placed in lifts not to exceed 6 inches after compaction. Compaction requirements 
for imported granular material are the same as compaction requirement for job-excavated native 
material. Unless otherwise specified in the Special Provisions, the optional use of imported granular 
material for trench backfill is at the Contractor’s expense. 

No warranty is made or otherwise implied as to the suitability of native material excavated at the 
work site for use as trench backfill material. Costs for processing native materials for use as trench 
backfill materials must be at the Contractor’s sole expense and are not reimbursable by the Agency. 

19-2.04 Payment
Full compensation for furnishing, placing, and compacting pipe bedding, and trench backfill

materials is included in the prices paid per linear foot of the respective sizes, grades, and types of 
pipes listed in the Contract, and no additional compensation will be paid. 

Actual excavation quantities to be paid for will be calculated based on the maximum width of 
trench shown on the plan and measured at the top of the pipe. 

Actual trench resurfacing quantities to be paid for will be calculated based upon the maximum 
width of trench specified herein. 
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SECTION 20 -LANDSCAPING 

 
20-1 GENERAL 

Landscaping work shall consist of performing roadway planting, park landscaping, irrigation 
installation, and other work necessary for improving the appearance of the roadside and park 
facilities, as shown on the Plans and in accordance with these Specifications. 
 

20-2 MATERIALS 
Landscaping materials must conform to the requirements in Section 50-43, “Landscaping 

Materials”, and these Specifications. 
 

20-2.01 Root Control Barrier 
The Contractor shall install 24-inch tree root control barrier along the interior perimeter of all 

planter tree wells, medians, and planters, as shown on the landscape plans and details.  Root control 
barrier shall be in accordance with Section 50-43.14, “Root Control Barrier,” of the Standard 
Construction Specifications. Root control barrier must be installed prior to topsoil placement or by 
means of trenching against existing surfaces. Panels must be installed vertical in planter, flush 
against edge of pavement or header board. Top of barrier must be one-inch (1”) higher than planter 
finish grade. Top of barrier must be covered from view by mulch layer. Barrier deflectors must face 
inward towards root ball. Root control panels must provide a continuous barrier along the perimeter 
of each median planter, tree well, sidewalk, or other hardscape surface. Contractor must take 
measures to prevent separation, sagging, warping and damage to root barriers during construction. 
Root barrier panels not installed properly are to be excavated and re-installed.  Root barrier 
damaged during construction shall be replaced by the Contractor as necessary or as directed by 
the Engineer. 
20-2.02 Topsoil 

Topsoil shall be import topsoil from an approved commercial source in accordance with Section 
50-43.01, “Topsoil,” of the Standard Construction Specifications. Imported topsoil shall be placed in 
excavated planters and provided to replace lost topsoil in existing planters affected by grading and 
construction.  Imported topsoil quantities shall reflect the amount of backfill needed to achieve finish 
grade(s) indicated on the Plans and shall also allow for compaction and settling of topsoil during 
installation. 

Topsoil shall be placed and spread to the line and grade as shown on the Plans or as directed 
by the Agency.  Prior to placement of topsoil, the Contractor shall remove and dispose of all rocks 
greater than one-inch (1”) in diameter, weeds, trash, construction debris, and other deleterious 
material from the excavated area.  The bottom of excavated planters shall be scarified to a depth 
indicated in the Plans or Special Provisions.  Topsoil shall be placed in approximately one foot (1’) 
lifts and compacted to eighty percent (80%) relative compaction (refer to section 5), unless 
otherwise indicated in the Special Provisions.  Topsoil in tree or shrub pits shall be lightly tamped 
by hand so as to form a firm setting for the plant, but not hinder growth.  Mechanical tamping will 
not be permitted. 

After spreading the topsoil, any extraneous or unacceptable material not previously removed 
must be raked off and removed from the topsoil area. Spreading and compacting must be completed 
in such a manner that seeding, sodding, or planting can proceed without additional grading.  

Immediately before planting, the topsoil must be cultivated and raked to provide a uniformly 
smooth, firm, friable, fine textured finished surface. No grading equipment will be permitted on the 
topsoil after the area has been finish graded and prepared for planting. 
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20-2.03 Soil Amendment 
Soil amendment must be uniformly spread at the rate specified and thoroughly incorporated 

with a rotary cultivator to obtain a homogeneously blended soil six inches (6”) in depth, unless 
specified otherwise in the Special Provisions. 

 

20-2.04 Liquid Green Dye 
Liquid green dye used in erosion control and hydroseeding work must be 48-hour colorfast, 

applied at the rate of two (2) quarts per acre, unless otherwise specified in the Special Provisions. 
 

20-2.05 Mulch 
 Mulch must be top dressed, where specified, to a minimum depth of three inches (3”) over 

Section soil level. Ground cover areas planted from containers less than one-gallon in size may 
receive a minimum depth of two-inches (2”) of mulch. Do not bury or cover over plant material with 
mulch layer. Taper mulch away from the crowns of all newly planted and existing trees. 

Following the installation of plants, but prior to spreading mulch layer, the Contractor shall apply 
pre-emergent weed control to planting areas that conforms to Section 50-43.05, “Pre-emergent 
Herbicide,” of these Specifications.  The Contractor shall follow the manufacturer’s 
recommendations for proper application rate, precautions, and safety measures and apply with a 
properly calibrated applicator that will distribute granules uniformly on the surface of planting area.  
After application, remove all excess granules from plant foliage.  Do not apply to wet foliage. 

 

20-2.06 Header Boards 
Header boards must conform to Section 50-43.12, "Lumber", of these Specifications and must 

be installed in accordance with Standard Drawing L-37.  
Header board stakes must be of the size and shape shown on the Plans. Each stake must be 

driven flush with the top edge of the header board and the stake top must be beveled away from 
the header board on a forty-five-degree (45°) angle. Stakes must be at four feet (4’) on center along 
the length of the header board. Stakes must be attached to header boards with a minimum of two 
(2) 12-penny hot-dip galvanized common nails per stake.  

Where asphalt concrete or portland cement concrete surfacing must be removed to permit the 
installation of header boards, and no joint exists between the surfacing to be removed and surfacing 
to remain in place, the surfacing must be cut in a neat line to a minimum depth of 0.17-foot with a 
power driven saw before the surfacing is removed. 

 

20-3 EROSION CONTROL 
Erosion control materials must conform to Section 50-43, “Landscaping Materials”, the Special 

Provisions, and these Specifications. 
 

20-3.01 Seeding Application 
Seeding application must conform to the Special Provisions and these Specifications. 
If the Contractor elects to hydroseed, a minimum of fifteen hundred (1,500) pounds of fiber per 

acre must be mixed and applied with the seed, and fertilizer (if required) may be mixed with the 
seed and fiber and applied in the hydroseeding operation. 

The Contractor must scarify to a depth of six inches (6”) and uniformly fine grade so that proper 
drainage of the entire ground cover is assured. All rocks, soil lumps, and other deleterious materials 
larger than one inch (1”) must be removed and the area raked smooth. 

The Contractor must avoid any compaction of the soils after treatment, and must not permit 
traffic over such areas. In case of such compaction, the areas must be recultivated by the 
Contractor, at the Contractor’s expense. 

Areas to be treated for weed control must be treated as shown or specified in the Contract . 
Equipment for hydroseeding application must have a built-in agitation system with an operating 

capacity sufficient to agitate, suspend, and homogeneously mix a slurry of fiber, fertilizer, seed, and 
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water. The discharge line must provide even distribution of the slurry on the slopes to be seeded. 
The slurry tank must have a minimum capacity of one thousand (1,000) gallons. 

The slurry preparation must begin by adding water to the tank. When the water level has reached 
the height of the agitator shaft, the stabilizing agent must be added. Seed and fertilizer must then 
be added, followed by the fiber mulch. The combined materials must then be uniformly blended prior 
to application. Spraying must commence within two (2) hours after the tank is full. 

The Contractor must perform hydroseeding during calm wind conditions. The operator must 
spray the slopes with a uniform, visible coat, using the color of the mulch as a guide. The slurry 
must be applied in a sweeping motion to allow the fibers to build on each other, until a good coat is 
achieved. Unless otherwise specified in the Special Provisions, the application rates must be: 
 

Material Application Rate per Acre 
Mulch 1,500 pounds 
6-20-20 fertilizer 400 pounds 
Seed Mix See Plans or Special Provisions 
Liquid Green Dye 2 quarts 
Stabilizing Emulsion As approved by the Agency 

 

20-3.02 Measurement and Payment 
The quantity of erosion control to be paid for by the square foot, square yard, acre or as 

designated in the Contract will be calculated on the basis of actual or computed slope 
measurements. 

The price paid per square foot, square yard, or acre includes compensation for furnishing all 
labor, materials, tools, equipment, and incidentals and for doing all the work involved in performing 
erosion control work and hydroseeding, complete in place, including site preparation, hydroseeding 
application, and clean-up as shown on or specified in the Contract, as specified in these 
Specifications, and as directed by the Agency. 
 

20-4 IRRIGATION SYSTEMS 
Irrigation system materials must be as specified in Section 50-43, “Landscaping Materials” of 

these Specifications.  
Recycled, reclaimed, and non-potable irrigation systems must also comply with the 

requirements of Section 41-22, “Recycled Water,” of these Specifications.  
This Section 20-4 shall not apply to any portion of a water system upstream of a Water Utility 

water meter. Refer to Section 41, “Water Distribution Systems,” of these Specifications for 
requirements for water meters and the upstream water system. 
 

20-4.01 Maintain Existing Water Supply 
The Contractor must notify the Agency and the property owner, manager, or tenant at least forty-

eight (48) hours prior to shutting off the water supply to any portion of an existing irrigation system. 
The Agency and the property owner, manager, or tenant must also be notified when the water supply 
is returned to said portion of the irrigation system. 

Where work is performed on an existing irrigation system, the system must be checked by the 
Contractor for proper operation after the work is completed and any malfunctions resulting from the 
Contractor's operations must be corrected at the Contractor's expense. If the work will interrupt the 
water supply for more than twenty-four (24) hours, the Contractor must water existing landscaping, 
including that being maintained by Agency landscape maintenance forces, in the area irrigated from 
that water supply as often as necessary to maintain healthy plant growth. The watering will be at 
the Contractor’s expense. At the option of the Contractor, temporary connections to an operational 
existing irrigation system may be made as approved by the Agency until the interrupted water supply 
has been restored. 
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20-4.02 Trenching in Existing Landscape 
Attention is directed to Section 10-13, “Protection of Existing Trees,” and 15-1.02, “Trees, 

Shrubs, Ground Cover, and Lawn,” of these Specifications.  While trenching for new irrigation 
facilities is performed in areas planted with existing trees or shrubs, the trenching alignment shall 
be adjusted as necessary to avoid damage to such trees or shrubs and their root systems.  Alternate 
trenching methods such as hand digging, direct boring, or use of an air-spade may be used if 
indicated on the Plans, if directed by a certified arborist, and/or if directed by the Engineer. 

Where trenching for new irrigation facilities is performed in existing ground cover or turf, 
sufficient plant material must be removed to permit the proper installation of such facilities, but in no 
case shall the removal width exceed five feet (5’). All turf repair or ground cover replacement planting 
must be performed before the start of the plant establishment period, or at least fourteen (14) 
Calendar Days prior to the acceptance of the Contract if there is no plant establishment period. 
 
20-4.03 Electrical Service for Electric Automatic Irrigation System 

Electrical service for electric automatic irrigation systems shall conform to Section 49, “Signals, 
Lighting and Electrical Systems,” of these Specifications and Standard Drawing 5-9. 

 
20-4.03A Components 

Electrical components for electric automatic irrigation systems must include irrigation controllers 
with weatherproof enclosures; remote control valves; valve boxes; pull boxes; conductors between 
controllers, pumps and valves; moisture sensors; rain/weather sensors; and all appurtenances, 
incidentals, and accessories required for proper installation and operation of the electrical portions 
of such systems.  

Electrical components requiring modifications to conform to the specified requirements must 
have such modifications made by the manufacturer before shipment to the project. Components 
must also include the electric service pedestal for the irrigation controller. 
 

20-4.03B Controllers 
Controllers shall conform to Section 50-43.21, “Automatic Irrigation Controllers,” of these 

Specifications and shall be installed in accordance with Standard Drawings L-21 (conventional) and 
L-22 (two-wire). 

Controllers and controller enclosures shall be the type and model specified in the Plans and 
Special Provisions. 

All wiring to and from the controller must be through color-coded plugs and sockets. The 
Contractor shall mount controller onto approved panel backing within the pedestal enclosure and 
connect control wires to an intermediate terminal strip.  A bare copper wire welded to a ground rod 
or ground plate shall be connected to the controller, as called out on the Plans and Special 
Provisions. 

All controller locations are essentially diagrammatic and must be confirmed in the field prior to 
installation by the Contractor with the Agency representative.  

All necessary wiring from the controller to the remote control valves, master valve and sensors, 
as well as a controller hot test, and all necessary programming shall be included.  Controller 
installation shall include grounding as shown on the Plans.  All components shall be new, and factory 
manufactured using the latest upgrades and versions of software.  Installation shall include GFI 
outlet/power switch and terminals and Northern Technologies 110-volt surge protector. 

A complete maintenance and operations manual for each type of controller installed must be 
submitted to the Agency.  

The controller housing enclosure must house the irrigation controller and moisture sensor 
control panel (if specified) and must be installed according to the Standard Drawings. 
  



Section 20 - Landscaping 
 

6  

20-4.03C Control Wire, Electrical Conduit and Pull Boxes 
Control wire must conform to Section 50-43.34, “Irrigation Control Wires”, of these 

Specifications. Unless otherwise stated in the Special Provisions, the color of the control wire from 
the controller must be red, the common wire must be white, all spare wires must be yellow, and the 
wires from the master valve must be orange. Pull boxes must conform to Section 50- 43.35, “Pull 
Boxes”, of these Specifications.  

Where control wires are installed in the same trench or opening as irrigation pipe, such control 
wires must be placed at the same depth or below the pipe.  

Sharp bends or kinks in the control wires will not be permitted.  Control wires shall be unreeled 
in place alongside or in the trench and shall be carefully placed along the bottom of the trench and 
installed in conduit when under pavement.  Open conduit ends shall be filled with expanding foam 
or electricians putty after control wiring is placed and inspected prior to backfilling of trenches.  Under 
no condition shall the cable be unreeled and pulled into the trench from one end.  The Contractor 
shall sweep conduit into pull box. 

Not less than one foot (1’) of cable slack must be left on each side of all splices at all points 
where cable is connected to field equipment. The slack cable must be placed in the trench in a 
series of “S” curves.  

Conductors must be run continuous without splices from controller enclosure to the valve boxes. 
Splices must be made only in pull boxes or valve boxes. Splices must be clamped and sealed with 
waterproof connectors. When splices are necessary, the wire color must not change along the wire 
run. Conductors from controllers to valves must be wrapped together with electrical tape at ten-foot 
(10') intervals. An eighteen-inch (18”) wire loop must be provided at each valve.  

All pull boxes must be made of reinforced concrete with lids marked ‘irrigation’. Unless otherwise 
stated in the Special Provisions, pull boxes set in the roadway must be traffic rated with a steel 
cover. Pull boxes must be installed at the following locations:  

1. At all control wire splices, except splices made in valve boxes.  
2. At intervals not to exceed two hundred fifty feet (250’) along any low voltage, neutral and 

control wire runs. Valve boxes installed along a control wire run must not be considered as pull 
boxes in determining the spacing.  

3. Within five feet (5’) of irrigation controllers or within five feet (5’) of cabinets housing one (1) 
or more controllers.  

4. At ends of electrical conduits.  
5. At other locations shown on the Plans.  
When approved by the Agency, the Contractor may install additional pull boxes to facilitate the 

work. Additional pull boxes installed for the Contractor’s convenience will be at the Contractor’s 
expense.  

The tops of all pull boxes must be flush with the surrounding finished grade. 
 

20-4.03.D Testing 
Field tests must be performed by the Contractor to demonstrate that electrical components of 

the irrigation systems function as specified and the system is operational. 
A field test must be satisfactorily completed prior to the start of planting, the plant 

establishment period, and Final Acceptance, unless otherwise authorized by the Agency. Field 
test must be done to determine that all sprinklers function according to manufacturer’s data. The 
Contractor must replace any sprinklers/emitters not functioning as specified; otherwise, correct 
system to provide satisfactory performance and retest. 

The controller must be tested in the automatic, semi-automatic, and manual operation modes. 
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20-4.04 Installation  
 
20-4.04.A General 

Foreign material must be prevented from entering the irrigation system during installation. 
Immediately prior to assembling, all pipes, valves, and fittings must be cleaned. All unattached ends 
of pipe, fittings, and valves must be plugged or capped pending attachment of additional pipe or 
fittings. All lines must be thoroughly flushed out prior to attachment of sprinklers, emitters, and other 
terminal fittings. Repair of irrigation systems must be made within one (1) Calendar Day after a 
malfunction or damage to any portion of the system has occurred, unless otherwise directed by the 
Agency.  

The system must completely, efficiently, and evenly irrigate all areas, and must be left ready for 
operation to the satisfaction of the Agency.  

The Contractor shall install the specified pipe, valves, fittings, wiring, switches, controls, and 
appurtenances shown on the Plans. The irrigation system as shown on the Plans, except for 
sprinkler locations, is diagrammatic. The Agency will, or direct the Contractor to, determine specific 
locations.  

The Contractor must provide, at the work site, temporary facilities required for the safe and 
proper storage of materials, tools, etc. These facilities must be constructed only in locations 
approved by the Agency or as designated on the Plans and must not interfere with the work of any 
other contractor. At such times as the Contractor’s facilities interfere with the proper installation and 
completion of the Work, they must be removed by the Contractor, at the Contractor’s expense, within 
three (3) Calendar Days after having been notified by the Agency that such removal is necessary. 
 

20-4.04.B Irrigation Sleeving 
Sleeving for water line crossovers and sprinkler control crossovers shall conform to Section 43-

19, “Irrigation Sleeve Conduit,” of these Specifications and shall be installed in accordance with 
Standard Drawing L-24. 

Control wire, water supply line or lateral line pipe crossovers must be installed in conduits or as 
shown on the Plans. Tracer wire shall be installed at crossings for all pipe sleeves that are installed 
under roadways. The Contractor shall use solid strand copper wire.  PVC sleeves of various sizes 
indicated on the Plans under pavement shall be Schedule 40, unless otherwise noted.  Conduit shall 
conform to Section 50-43.19, “Irrigation Sleeve Conduit,” of these Specifications. After completing 
conduit backfill and prior to performing the pressure test on a water line crossover, the Contractor 
must demonstrate that the water line crossover can be moved longitudinally within the conduit. 
Where water line crossovers are installed for future use, the ends of such crossovers must be 
capped immediately after testing.  

Conduits must extend a minimum of twelve inches (12”) beyond edge of paving unless otherwise 
noted on the Plans. At perpendicular crossings, the Contractor must install a No. 5 pull box at each 
end of the conduit, with eighteen-inch (18”) wire loop.  

The location of each conduit must be designated by cementing a Type A pavement marker to 
the paved shoulder near each end and over the centerline of the conduit using a standard set type 
adhesive. Type A pavement markers and adhesive must conform to the provisions in the State 
Specifications and must not conflict with existing markers within the project site. 
 

20-4.04.C Water Line Crossovers 
Water line crossovers are supply line or lateral line pipes installed in conduits. 
Water line crossovers must be polyvinyl chloride (PVC) plastic pipe, Class 315 or Schedule 40, 

with a minimum pressure rating of three hundred fifteen (315) pounds per square inch and must be 
sized as shown or specified in the Contract. 

After completing conduit backfill and prior to performing the pressure test on a water line 
crossover, the Contractor must demonstrate that the water line crossover can be moved 
longitudinally within the conduit. The water line crossover must then be positioned to extend at least 
one (1) foot beyond each end of the conduit. 
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Where water line crossovers are installed for future use, the ends of such crossovers must be 
capped immediately after testing. 
 

20-4.04.D Trenching and Backfilling 
Trenching and backfilling must be in accordance with Standard Drawing L-23. Trenches must 

be excavated only as far in advance of pipe laying as is permitted by the Agency. Excavated material 
must be piled in a manner that will not endanger the Work and will avoid obstructing sidewalks and 
driveways. Open trenches and piles of dirt must be marked and lighted as to provide safety to all 
pedestrians and to vehicular traffic.  

Rock, pavement, and other debris encountered during trenching operation must be removed 
and disposed of outside of the project limits at the Contractor's expense. The size and quantity of 
material to be disposed of will be determined by the Agency.  

Trenches for plastic pipe must be smooth and free of jagged rubble or sharp objects which will 
cause bending stress and uneven weight distribution to pipes, conduits and conductors during 
backfilling operations. Trenches for solvent-cemented plastic pipe supply lines must be of sufficient 
width to permit snaking of the pipe. Other trenches must not be excavated wider than necessary for 
the proper installation of pipe supply lines.  

Except as otherwise specified in this Section, backfill material must be material excavated from 
the trenches, compacted by an Agency-approved method other than ponding or jetting with water 
until the backfill material, after settlement, is level with the surrounding soil. When any backfilled 
area has settled excessively, said area must be refilled and compacted by the Contractor at the 
Contractor’s expense, including furnishing, placing, and compacting the fill material.  

Trenches for pipe and electrical conductors may be excavated manually or with mechanical 
trenching equipment. Trenching equipment must be essentially vertical so that a minimum of surface 
is disturbed. Blades of road graders must not be used to excavate trenches. Trenches for pipe must 
be excavated to the depths shown on the Plans.  

Pipe must have a firm, uniform bearing for the entire length of each pipe line. Wedging or 
blocking of pipe will not be permitted.  

Trenches must not be excessively wet and must not contain pools of water during backfilling 
operations.  

Extreme care must be exercised by the Contractor while backfilling. Any materials or equipment 
damaged while backfilling must be repaired or replaced by the Contractor as directed by the Agency, 
at no cost to the Agency.  

Trenching and backfilling for irrigation conduit and sleeves in paved surfaces shall be made by 
earth saw trenching in accordance with the Plans and Section 49-2.02.A, “Earth Saw Trenching,” of 
these Specifications. 
 
20-4.05 Pipe 

Plastic pipe supply lines, plastic pipe irrigation lines, and fittings must be installed in accordance 
with the pipe and fitting manufacturers' printed instructions and these Specifications. Irrigation 
system trenching must be in accordance with Standard Drawing L-23.  

PVC pipe one and one-half inches (1-1/2”) or less in diameter must be cut with "PVC cutters”, 
not by sawing. Pipe greater than one and one-half inches (1-1/2”) in diameter must be cut with a 
fine-toothed hacksaw and any burrs must be removed. All pipe must be cut straight and true.  

The outside surface of the pipe and the inside surface of the fittings must be wiped with a clean 
cloth to remove all dirt and moisture before the solvent cement solution is applied. Solvent cement 
welding must be done in accordance with the printed instructions of the solvent manufacturer.  

The male portion of each threaded plastic pipe and fitting connection must be wrapped with at 
least two (2) layers of approved pipe thread sealant tape. Pipe from the service connection through 
a backflow preventer assembly to plastic pipe supply lines must be copper, bronze, or as shown on 
the Plans, and must be wrapped with six (6) mil plastic tape.  

Plastic pipe supply lines must be installed not less than twenty-four inches (24”) below the 
finished grade, measured from the top of pipe, unless otherwise shown or specified in the Contract. 
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Thrust blocks shall be used on all plastic supply lines and shall conform to Section 41-6, “Thrust 
Blocks and Restrained Joints,” and Standard Drawing 8-3A, “Thrust Block Bearing Area,” of these 
Specifications. 

Plastic lateral lines shall be installed not less than twelve inches (12”) below the finished grade, 
measured from the top of pipe and not less than twenty-four (24”) when installed under a root control 
barrier. 

Valves and fittings must be designed for and must meet the requirements for service at an 
operating pressure of one hundred fifty pounds per square inch (150 psi), unless otherwise 
specified.  

Valves and fittings must have connections compatible with the type of pipe joint selected by the 
Contractor. If mechanical joints or slip-type joints are used, the Contractor must furnish and install 
necessary Portland cement concrete thrust blocks as specified by the Agency.  

Guarantee must cover workmanship of materials from the plastic pipe manufacturer for all plastic 
pipe and fittings. Main irrigation lines must be Schedule 40 for lines two-inches (2”) and smaller and 
Class 315 PVC for lines two-and-one-half to three-inches, and Schedule 40 PVC rubber ring and 
gasket for lines four-inches and larger. Lateral irrigation lines must be Schedule 40 PVC. PVC pipe 
must conform to CS 256 and ASTM Designation: D 2241.  

Pipe fittings must be of the same material as pipe where applicable and recommended by the 
pipe manufacturer for the particular type of pipe to which they are to be connected and must conform 
to the following specifications. 

All slip-joint PVC fittings must be Schedule 40. All Schedule 40 PVC couplings four inches (4”) 
in diameter or larger must be a minimum of seven inches (7”) in length. 

The Contractor must use only the solvent supplied and recommended by the manufacturer to 
attach PVC pipe and pipe joints. The pipe and fittings must be thoroughly cleaned of dirt, dust, and 
moisture before applying solvent. 

The Contractor must make solvent weld joints with non-synthetic bristle brush in the following 
sequence: 

Apply a liberal, even coat of purple PVC primer to the pipe and fitting immediately before 
applying the solvent. 

Apply a liberal even coat of solvent to the inside of the fitting and then to the outside of the pipe, 
making sure that the coated area is equal to the depth of the fitting socket. 

Insert the pipe quickly into the fitting and turn the pipe approximately one-quarter (1/4) turn to 
distribute the solvent and remove air bubbles. Hold the joint for approximately fifteen (15) seconds 
so the fitting does not push off the pipe. 

Use a clean rag and wipe off all excess solvent. 
To prevent disturbing the last completed joint, the pipe must not be twisted when making 

subsequent joints. 
Allow at least fifteen (15) minutes setup time for each welded joint before moving. 
On plastic to steel connections, the Contractor must work the steel connections first. For all PVC 

threaded connections use thread sealing paste with virgin Teflon. In no event must an oil base joint 
compound be used on a PVC joint. 

The Contractor must exercise care in handling, loading, unloading, and storing plastic pipe and 
fittings. All plastic pipe and fittings must be stored under cover before using and must be transported 
in a vehicle that can support the entire length of pipe. The Agency will inspect all pipe before it is 
laid and will reject any section that is damaged or is found to be defective to a degree which will 
materially affect function and service of pipe. Any section of pipe that has been bent, dented, or 
damaged must be discarded until said section of pipe is cut out and rejoined with a coupling. 

The Contractor must install the pipe to line and grade, as staked by the Agency. The Contractor's 
facilities for lowering the pipe into the trench must be such that neither the pipe nor the trench will 
be damaged. 

All pipes must be assembled free from dirt, pipe scale, and burrs. Each section of lateral pipe 
must be flushed out before sprinkler heads or emitters are attached. 
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Plastic pipe must not be laid when there is water in the trench. 
 

20-4.05.A Subsurface Dripperline 
Subsurface dripperline shall conform to Section 50-43.18, “Subsurface Dripperline,” of these 

Specifications and shall be installed in accordance with Standard Drawings L-16, L-17, and L-18. 
Dripperlines must be installed four inches (4”) below finish grade unless otherwise specified on 

the Plans or in the Special Provisions. The Contractor shall use corresponding manufacturer’s 
barbed fittings, flush valve, and other in-line components for dripperline installation and shall not 
mix products, unless otherwise approved by the Engineer. Dripperlines must be installed at the 
spacing distance specified on the Plans or in the Special Provisions. Install dripperlines with orifices 
facing down and as shown on the Plans.  

Dripperlines must be installed using barbed fittings only. Subsurface dripperline systems must 
be installed with flush valves and air vacuum relief valves, as recommended by the manufacturer. 

The Contractor shall install an in-line isolation ball valve along the lateral piping to allow 
separation of horizontal dripperline areas from the dedicated tree deep watering pipes as shown on 
Plans.  The Contractor shall install isolation ball valves using PVC slip adaptors at each end of 
lateral pipe.  Ball valve shall be the same size as the lateral pipeline. 

 
20-4.05.B Air Vacuum Relief Valve 

Air vacuum relief valve must conform to Section 50-43.31, “Air Vacuum Relief Valve”, of these 
Specifications and must be installed in accordance with Standard Drawing L-10.  

Air vacuum relief valve must be installed in-line with a subsurface dripperline at the highest point 
of the system.  
 

20-4.05.C Flush Valve 
Flush valve must conform to Section 50-43.32, “Flush Valve Assembly”, of these Specifications 

and must be installed in accordance with Standard Drawing L-9.  
Flush valves must be installed at the end of a subsurface dripperline system as shown on the 

Plans and at a low point of planter, as recommended by the manufacturer. Install a minimum of one 
flush valve on each circuit for every 15 gallons per minute (GPM) of flow. Installation must include 
a plastic ball valve before the flush valve and a thirty-inch (30”) minimum length of flexible one-half 
inch (1/2”) polyethylene tubing coiled within the valve box, for the purpose of periodic maintenance. 
Flush valves must be installed at the end of tubing and be able to be extended outside of valve box 
for manual flushing. 
 

20-4.05.D Sprinklers and Emitters 
Sprinklers and emitters must conform to Section 50-43.20, “Sprinklers and Emitters”, of these 

Specifications and must be installed in accordance with the corresponding details in the Standard 
Drawings. 

Prior to installing sprinkler nozzles, irrigation heads for each valve shall be flushed to remove 
debris from the lateral lines.  The Contractor shall strictly limit the flush time to the amount of water 
needed to clear the lateral lines and to minimize run-off. 

The Contractor shall operate each valve zone and make adjustments to individual heads, 
nozzles, and/or valve pressure regulators in order to modify radii, arc, and patterns to minimize 
overspray and runoff onto pavement and existing native oak tree driplines. 
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20-4.05.E Deep Watering Pipe 
The Contractor shall furnish and install deep watering pipe with dripperline system at each tree 

location as shown on the Plans.  Deep watering pipes shall be perforated Schedule 40 PVC in 
accordance with ASTM D2729 and Sections 50-43.17.B, “Plastic Pipe,” 50-16, “Clean Crushed 
Rock,” and Standard Detail L-20 of the these Specifications, and as shown on the Plans and as 
specified on the irrigation legend.   

 The Contractor shall install deep watering pipes with dripline on sides of tree root ball as 
shown on the Plans or as otherwise directed by the Engineer.  The Contractor shall place deep 
watering pipes at edge of plant pit, and within the watering basin called for in the tree staking 
Standard Drawing L-1. 

 The Contractor shall wrap perforated pipe with an approved non-woven permeable filter 
fabric.  The Contractor shall fill pipe with clean three-quarter inch (¾”) drain rock.  The ends of PVC 
pipe shall be cut straight, and edges sanded smooth.  The Contractor shall attach slotted PVC grate 
to top of deep watering pipe with two (2) three-sixteenth inch (3/16”) stainless steel screws drilled 
into opposite sides of pipe. Slotted grate shall be secured tight, flush and level with top of pipe.  The 
top of grate shall not be visible through the top of mulch layer. 

 
20-4.06 Valves 

Irrigation control valves, master valves, and shut-off valves shall be of the type shown on the 
Plans and shall conform to Section 50-43.23, “Control Valves,” 50-43.30, “Gate Valves,” and 
Standard Drawings L-3, L-4, and L-7 of these Specifications.   

The Contractor shall provide and install valves as shown on the Plans and as required for the 
proper control of the piping systems in which they are incorporated.  Main line shut-off valves shall 
be gate valves. 

The Contractor shall install pressure gauges for ease of view into a threaded PVC fitting with 
Teflon tape.  Glue shall not be used.  All adaptor fittings shall be Schedule 80. 

Where a remote control valve is shown on the Plans at the edge of turf and shrub areas, it shall 
be placed in the shrub area.  Valves shall be placed in groupings for ease of maintenance. 

A control valve functioning as a master valve shall be installed downstream of the backflow 
preventer and wired to a dedicated master valve station on the controller.  Follow the plan 
requirements to maintain a continuous pipe run between the master valve and the associated flow 
sensor. 
 
20-4.06.A Valve Boxes 

Irrigation valve boxes shall by of the type shown on the Plans or as specified in the Special 
Provisions and shall conform to Section 50-43.25, “Valve Boxes,” of these Specifications and 
installed in accordance with the corresponding valve detail in the Standard Drawings.   

The top of valve boxes shall be placed slightly above finish grade and flush with the mulch layer 
in planter areas.  Valve box edge shall be installed approximately 12-inches from adjacent sidewalks 
and not installed to conflict with trees, street light posts, or other utilities. 

Valve boxes that contain remote control valves shall be identified on the top surface of the valve 
box covers with the appropriate letter and number of the corresponding controller station number 
as shown on the Plans. 

Valve boxes shall be identified with labels attached to the covers that contain the appropriate 
abbreviation or station number.  Quick coupling valves shall be labeled “QC,” gate valves shall be 
labeled “GV,” master valve shall be labeled “MV,” and flow sensor shall be labeled “FS.”   

In addition to the box lid label, the Contractor shall secure a valve tag with the corresponding 
station number to each remote control valve assembly. 
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20-4.06.B Quick Coupling Valve 
Quick coupling valves must conform to Section 50-43.22, “Quick Coupling Valves”, of these 

Specifications and must be installed in accordance with Standard Drawing L-6. Quick coupling 
valves must be installed with Sch. 80 PVC fittings and swing joint assemblies.  

 
20-4.07 Backflow Preventers 

Backflow preventers must conform to Section 50-43.26, “Backflow Preventers”, of these 
Specifications and must be installed in accordance with Standard Drawing 8-8A or 8-8B, unless 
otherwise specified. Backflow preventer assemblies must consist of backflow preventer, wye 
strainer (when specified), gate valves, pipe fittings, portland cement concrete supports, and portland 
cement concrete pad for the assembly, and must conform to the details shown on the Plans, these 
Specifications, and the Special Provisions.  

Installation of backflow preventer assemblies must conform to Agency codes and ordinances 
regarding cross connection control installation, must be UL listed and approved by the Research 
Foundation for Cross Connection Control, University of Southern California. Special attention must 
be given to the minimum and maximum heights of assemblies.  

The bottom of backflow preventers must be installed twelve inches (12”) above finished grade 
or concrete pad. Exposed top surfaces of concrete foundations and pads must have a medium 
broom-finish applied parallel to the long dimension of foundations and pads. Backflow preventer 
assembly must be tested by a certified backflow device tester prior to initial usage and operation of 
the system.  

Backflow preventer installations must include freeze protection in the form of a backflow device 
blanket cover or insulated enclosure, as indicated on the plans. 

 
20-4.08 Flow Sensor 

Flow sensor shall conform to Section 50-43.24, “Flow Sensor,” and Standard Drawing L-8 of 
these Specifications.  Flow sensor work includes the installation of the sensor components 
downstream of the backflow preventer and master valve along a continuous length of pipe at a 
minimum distance shown on the Standard Drawing or as required by the manufacturer, whichever 
is longer. 

Installation using conventional wiring shall include running three (3) #14 sensor wires: one red, 
one white (common), and one yellow spare, from the flow sensor to the controller.  A two-wire path 
from the flow sensor to the controller shall be installed as recommended by the flow sensor and 
two-wire system manufacturers. 
 

20-4.09 Pressure Testing 
Except for non-rigid pipelines and lateral irrigation lines, pressure testing for leakage must be 

performed on all supply lines installed by the Contractor. Pipelines must be tested in place and all 
open ends of the pipeline and fittings must be plugged or capped prior to testing.  

The Contractor must notify the Agency at least twenty-four (24) hours prior to performing any 
pressure test. Pressure tests must be performed only between the hours of 8:00 a.m. and 5:00 p.m. 
except that no pressure tests shall be made on Saturdays, Sundays, or legal holidays, unless 
otherwise approved in writing by the Agency. Each pressure test must be observed by the Agency. 
Prior to pressure testing, pipes shall be flushed to remove all debris, rocks, and other deleterious 
particles. 

Pipelines to be tested must be filled with water, and a pressure gauge must be connected to the 
pipeline. The pipe must then be placed under a pressure of one hundred twenty-five pounds per 
square inch (125 psi) (except as otherwise specified below) by air or water pressure, after which the 
source of pressure must be cut off, leaving the line under the required pressure.  

The pressure gauge must be calibrated from zero (0) to two hundred (200) pounds per square 
inch (psi) in five (5) pound increments and must be accurate within a tolerance of two (2) pounds.  

The Contractor must provide the necessary pump and equipment required for this test.  
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The pipeline must be tested under the required pressure for a period of one (1) hour. The 
pressure gauge must remain in place until each test period has been completed. Leaks that develop 
in the tested portion of the system must be located and repaired after each test period when a drop 
of more than two (2) pounds is indicated by the pressure gauge when testing pipe over one hundred 
feet (100’) in length. There must be no pressure drop permitted when testing pipe from one foot (1’) 
to one hundred feet (100’) in length. After such leaks have been repaired, the one-hour pressure 
test must be repeated and additional repairs made until there is no drop in pressure for pipe lengths 
up to one hundred feet (100’), or the drop in pressure is two pounds per square inch (2 psi) or less 
for pipe lengths over one hundred feet (100’). If testing by means of water pressure, air must be 
expelled from the pipe prior to testing.  

Tests on pressure lines must be completed prior to backfilling; however, sufficient backfill must 
be placed in trenches between fittings to insure the stability of the line under pressure. In all cases, 
fittings and couplings must be open to visual inspection for the full period of the test.  

No testing shall be done until the last solvent welded joint has had twenty-four (24) hours to 
cure.  

Where any section of the pipe system is provided with a concrete thrust block, the test must not 
be made until at least five (5) Calendar Days have passed after the concrete thrust block was 
installed. If higher early-strength cement is used in the concrete thrust block, the test must not be 
made until at least two (2) Calendar Days have elapsed.  

Contractor must disinfect potable water lines according to AWWA standards. 
 

20-4.10 Repairs and Coverage 
All leaks that develop and all defective material in any portion of the irrigation system installed 

by the Contractor must be repaired or replaced by the Contractor.  
The entire system must be checked and, if necessary, adjusted for uniform and complete 

coverage after installing the sprinklers. All emitters must be checked for proper operation and, if 
necessary, cleaned and replaced.  

The risers for sprinklers on slopes must be set approximately perpendicular to the slope. Each 
series of sprinklers must be installed, and test operated. Nozzles of all sprinklers and bubblers must 
be adjusted for proper rate of flow and coverage. Sprinklers and/or bubblers must be relocated as 
required to produce uniform coverage.  

Any revision of the proposed irrigation systems ordered by the Agency and necessary to achieve 
complete and adequate coverage and operation of the system, which is not within the scope of work, 
must be paid for as extra work as provided in Section 9, “Changes and Claims”, of these 
Specifications. 
 
20-4.11 Irrigation Audit 

The Contractor shall perform an irrigation audit of each installed irrigation system in accordance 
with Title 23, Chapter 2.7 of the California State Model Water Efficient Landscape Ordinance and 
the Special Provisions.  The audit shall be conducted in a manner in compliance with the Irrigation 
Association’s Landscape Irrigation Auditor Certification program, or other United States EPA 
‘Watersense’ labeled auditing program.  The Contractor shall submit the results of the audit and 
system performance to the Engineer.   

An “irrigation system” is defined in this section as all drip or overhead irrigation zones (valves) 
serviced by a single water meter or distinct point-of-connection.  More than one irrigation audit may 
be required if more than one system is part of the scope of work.  Irrigation system audit report(s) 
shall be completed and submitted to the Agency at or prior to the walk-through. 

The irrigation audit shall be conducted by an independent Certified Landscape Irrigation Auditor 
(CLIA).  The auditor shall have a drip specialty certification, if applicable to the work.  The Contractor 
shall ensure auditor has access to irrigation equipment in lockable enclosures. 

The audit shall include, at a minimum, a review of the Contractor’s irrigation record drawings, 
inspection of all irrigation components that are visible above grade or easily accessible below grade, 
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a system tune up, a test of distribution uniformity for overhead irrigation zones, test of emission 
uniformity for drip irrigation zones, identifying overspray or runoff that causes overland flow, and 
preparing a seasonal irrigation schedule.     

The audit shall be performed only after the irrigation installation is complete, with all power and 
water service established, and the system fully operational.  Auditing segments of an irrigation 
system prior to being fully operational will not be allowed.  If one system is completed and fully 
operational before another system, its audit may be performed first. 

Each valve zone shall be audited for distribution or emission uniformity.  Where there are eight 
(8) or more irrigation zones that are identical (for example, the same sprinkler or emitter type, 
spacing, operating pressure, and plants of similar water use type), the audit may be performed on 
one-third of those similar zones.  Those similar zones shall be randomly selected by the irrigation 
auditor. 

Overspray, runoff, and other deficiencies with the irrigation installation that are identified in the 
audit shall be addressed by the Contractor immediately.  Adjustments and repairs shall be 
completed within 14 calendar days after receipt of the audit report. 

 
20-5 PLANTING 

This work shall consist of furnishing and installing planting materials, clearing planting areas, 
preparing planting areas, planting plants and establishing plants as shown on the Plans and as 
specified in these Specifications and the Special Provisions.  

Planting materials shall be as specified in Section 50-43, “Landscaping Materials,” and these 
Specifications, and shall be installed in accordance with Standard Drawings L-1, L-2, L-25, or as 
shown on the Plans. 
 
20-5.01 Pesticides 

The Contractor must obtain recommendations for the use of pesticides from a licensed Pest 
Control Adviser in accordance with the requirements of the California Food and Agricultural Code. 
At least twenty-four (24) hours prior to using any pesticides, a copy of such recommendations must 
be submitted to the Agency for approval. The recommendations must include, but not be limited to, 
the pesticides to be used, rates of application, methods of application and areas to which pesticides 
are to be applied. 

Pesticides for weed control must be applied with a photosensitive dye which will produce a 
contrasting color when sprayed upon the ground. The color must disappear between two (2) and 
three (3) Calendar Days after being applied. The dye must not stain any surfaces nor injure plant or 
animal life when applied at the manufacturer's recommended application rate. 

Pesticides must not be applied when weather conditions, including wind conditions, are 
unsuitable for such work. 

Any new or existing plants which, in the opinion of the Agency, have been damaged by the 
application of pesticides must be replaced by the Contractor at his expense. 
 
20-5.02 Preparing Planting Areas 

The Contractor shall follow the recommendations indicated in the soils fertility test submitted 
during construction.  The application rates in the Special Provisions are given for bidding purposes 
only.  The types of amendment, conditioner, fertilizer and/or their application rates are subject to 
change upon receipt of the actual soils test.   

In areas to be planted, all rocks, trash, weeds, construction debris and other deleterious material 
greater than one-inch (1”) in diameter must be removed and disposed of.  Soil preparation shall not 
take place unless planting is to immediately follow  

In areas to be planted, the grade must be one to two inches (1"-2") below the planned finish 
grade prior to conditioning the soil.  In all other areas, the grades must be as indicated at the grading 
plane for the type of facility to be constructed thereon. 

The formation and compaction of embankments must conform to the provisions as specified in 
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Section 18, "Earthwork”, of these Specifications and as modified herein. In embankment areas to 
be planted, compaction of the fill shall not be more than eight-five percent (85%) for the upper one 
foot (1’) of such fill.  The formation and compaction of roadway median and curb-adjacent planters 
shall conform to the provisions specified in Section 20-2.02, “Topsoil,” of these Specifications. 

Cultivation must be performed with as many passes with the cultivator as necessary, as 
determined by the Agency, to produce a friable, uniformly mixed soil, free of pockets of unmixed 
soil, amendments, or fertilizers if such are specified.  

Areas adjacent to walks, structures, or other such facilities that are inaccessible or difficult to 
reach by mechanical rotary cultivators must be cultivated by hand.  

After cultivation, the surface must be raked, rolled, or otherwise smoothed to remove ridges and 
fill depressions. The finished surface must be uniform, evenly graded, and reasonably firm. The 
grades of the finished surface must be approximately three inches (3”) below the top of adjacent 
curbs or pavement, unless otherwise shown on the plans. 

Soil preparation and planting operations must be conducted under favorable weather conditions 
only. Soil must not be worked when excessively dry or wet and the Agency has the right to stop any 
work taking place during a period when conditions are considered detrimental to soil structure or 
plant growth.  

The work involved in preparing planting areas must be so conducted that the existing flow line 
in drainage ditches will be maintained. Material displaced by the Contractor's operations that 
interferes with drainage must be removed and dispersed of as directed by the Agency.  

Cultivation must be performed until the soil is in a loose condition to a minimum depth of six 
inches (6”). Soil clods must not be larger than two inches (2”) in any dimension after cultivation. 
Planting areas that have been cultivated and become compacted for any reason must be 
recultivated by the Contractor at his expense.  

The Agency shall approve the ground locations of plants by inspecting the placement of the 
plants, stakes, or other suitable markers.  The Contractor shall furnish all labor, materials, and 
transportation required to adequately mark the various plant locations. 
 
20-5.03 Planting 

No planting must be done in any area until the area concerned has been prepared in accordance 
with these Specifications and the Special Provisions and presents a neat and uniform appearance 
satisfactory to the Agency. When an irrigation system is required, the irrigation system must be 
installed and checked for coverage to the satisfaction of the Agency prior to planting plants.  

Planting will not be allowed in any area that in the opinion of the Agency is too wet or too dry or 
that is in any other way unacceptable for planting.  

All plant material shall be held off or guaranteed for availability at time of planting.  Contractor 
shall submit material invoices from nursery(s) or written guarantees to the Agency at least 45 days 
prior to planting. 

Inspection of plant material for acceptance will be made by the Agency at the project site at time 
of delivery prior to installation.  Rejected plant material shall be marked as such and removed from 
the project site immediately.   

The Contractor shall notify the Agency at least four (4) working days prior to the delivery of each 
shipment of plant material.  Plants shall be protected and maintained in good condition.  Bare root 
and balled materials shall be watered regularly and placed in a cool area protected from sun and 
wind. 

All trees proposed along roadway frontage planters shall be laid out or ‘spotted’ per the Plans 
while in their containers and their locations approved by the Agency prior to excavation of planting 
pits.  If there are conflicts in the field with utilities, existing trees, sight visibility, or other existing 
conditions, the proposed location of individual trees may be adjusted as approved by the Agency.  
Tree placement and the inspection for their conformance to Agency standards may occur 
concurrently.  If a tree is planted without prior review by the Agency and it becomes necessary to 
move the tree due to a conflict in the field, the cost of relocation shall be paid for by the Contractor. 
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Where vines are to be planted against walls or fences, the vines must be planted as close as 
possible to the wall or fence as shown on the Plans.  

Plants must be removed from the containers in such a manner that the ball of earth surrounding 
the roots remains intact, and they must be planted and watered as hereinafter specified immediately 
after removal from the containers. Containers must not be cut prior to delivery to the planting site.  

Roots of plants not in containers must be kept moist and covered until such plants are planted.  
Before planting in holes or trenches, water must be applied to the backfill with a pipe or hose 

inserted to the bottom of the hole until the backfill material is saturated for the full depth. Backfill for 
planting holes and trenches must be placed in two (2) lifts. Water must be applied to the backfill 
between lifts with a hose and allowed to fill and percolate. Additional backfill must not be placed 
until the water has percolated and saturated the planting hole to its full depth.  

Each tree and shrub location must be as shown on the Plans, or as approved by the Agency. 
Plants must be spaced as indicated on the Plans or in the Special Provisions. Plants in adjacent 
rows must be staggered. Tree and shrub locations must not conflict with any existing utilities, utility 
boxes, or other improvements. Conflicts at the time of planting or that can be foreseen upon maturity 
of the trees or shrubs must be brought to the attention of the Agency immediately. Field adjustments 
to plant placement must be approved by the Agency. Plants improperly located must be replanted 
by the Contractor in the proper location at no additional cost to the Agency.  

Planting shall be performed in accordance with the details shown on the Plans and Standard 
Drawings.  Each plant shall be placed in the planting excavation in an upright position in the center 
of the hole.  Organic matter shall not be placed beneath the plant’s root ball.  Scarify sides and 
bottom of plant pit. 

Plants must be planted in such a manner that the roots will not be restricted or distorted. Soil 
must not be compacted around the roots or ball of the plant during or after planting operations. The 
plant shall be set so that the root crown is one-inch (1”) higher than average surrounding grade. The 
ground around the plant must be shaped to drain water away from the root crown or trunk of plant. 
Any plants that have settled deeper or stand higher than specified must either be raised back to the 
required level or replaced, at the option of the Contractor.  

After planting operations have been completed, the Contractor must remove all trash, empty 
plant containers, tools, and equipment used in this work, and any other marks in the area caused 
by this work must be repaired at the Contractor's expense, and the ground left in a neat and orderly 
condition. 
 
20-5.03.A Preparation for Ground Covers 

Areas to be planted with ground cover must receive fertilizer and soil amendment, uniformly 
distributed and thoroughly cultivated into the top six inches of soil (6”). The rate of application for 
fertilizer and soil amendment must be as shown or specified in the Contract.  

The Contractor must fine grade the planting area so that proper drainage of the entire ground 
cover is assured.  

The Contractor must avoid any compaction of the soils after treatment, and must not permit 
traffic over such areas. In the event of such compaction, the areas must be recultivated by the 
Contractor, at the Contractor’s expense.  

Ground covers must be planted in the prepared soil, which must be moist and friable, never dry 
or wet and soggy. The moist condition must extend to the full depth of cultivation.  

Ground cover plants must be planted in neat, straight rows parallel to the nearest pavement or 
fence.  

The spacing of ground cover plants must be as shown on the Plans and in accordance with 
Standard Drawing L-21. Plants must be planted in neat, evenly spaced rows with staggered 
triangular spacing. Ground cover in one-gallon containers must not be planted closer than two feet 
(2’) to walls and fences, unless otherwise shown on the Plans or specified in the Special Provisions. 
Ground cover from flats must not be planted closer than one foot (1’) to walls and fences, unless 
otherwise shown or specified in the Contract. 
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20-5.03.B Preparation for Trees and Shrubs 
Trees, shrubs, and vines in ground cover areas must be planted before ground cover plants or 

cuttings are planted.  
A twelve-inch (12”) diameter by ten feet (10’) deep auger hole must be bored prior to planting 

all trees fifteen (15) gallons or larger, unless otherwise specified in the Special Provisions. Boring 
must take place prior to placement of topsoil. Backfill for bored pit must be excavated bored material. 
Backfill must be jetted and settled a minimum of four (4) Calendar Days prior to planting trees.  

When the backfill around the plant is approximately two-thirds (2/3) completed, the plant must 
be thoroughly watered, after which the backfill must be completed to the grade of the surrounding 
area.  

Planting tablets conforming to Section 50-43.02, “Commercial Fertilizer”, of these Specifications 

must be installed according to the following schedule: 
 

Plant Container Size Planting Tablets 
One gallon 2 tablets, 21 gram 
2 or 5 gallon 3 tablets, 21 gram 
15 gallon 6 tablets, 21 gram 
24-inch box stock or larger 10 tablets, 21 gram 

 
 

No boxed, balled, or canned trees must be planted if the rootball is broken or cracked, either 
before or during the process of planting.  

All trees must be provided with two (2) tree stakes. Tree ties must be placed in one place just 
below the main fork or branches. Tree ties must be nailed or tacked through knot to the tree stake 
with an appropriate length fastener. Tree stakes must not be driven into the root ball.  

Except in turf areas, each plant must have a soil berm constructed around it to retain water. The 
soil berm must be at least four inches (4”) high and must have a minimum inside diameter of two 
feet (2’) for shrubs and three feet (3’) for trees.  

Each tree in a turf area must have the turf removed in a ring around the tree base. For five- (5) 
gallon trees, the ring must be twenty-four inches (24”) in diameter; for fifteen-(15) gallon and larger 
trees, the ring must be thirty inches (30”) in diameter. 

 
 
20-5.03.C Preparation for Turf 

All turf areas must receive fertilizer and soil amendment, uniformly distributed at the following 
minimum rates per one thousand (1,000) square feet and thoroughly cultivated into the top six 
inches (6”) of soil, unless otherwise specified in the Special Provisions: 

After application of fertilizer and preparation of soil has been completed, the areas to be sodded 
or seeded in lawn must be brought to a smooth, uncompacted grade. 

The Contractor must fine grade so proper drainage of the entire area is assured. Rocks, soil 
lumps, and other deleterious materials larger than one inch (1”) must be removed and the area 
raked smooth. 

The Contractor must avoid any compaction of the soils after treatment, and must not permit 
traffic over such areas. In case of such compaction, the areas must be recultivated by the 
Contractor, at the Contractor’s expense. 

The soil on which the turf sod is to be placed must be moist at the time of planting. The 

Material Distribution Rate 
per 1,000 Square Feet 

Fertilizer 18 pounds 
Soil Amendment 4 cubic yards 
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Contractor must install the turf sod in conformance with the supplier’s recommendations. 
Sod must be transplanted within 24 hours from the time it is stripped, unless circumstances 

beyond the Contractor's control make storing necessary. In such case, sod must be stacked, kept 
moist, and protected from exposure to the air and sun. The stored sod must be installed in place 
not more than 48 hours after cutting. 

The sod must be installed to the smooth finish grade with tight edges and no gaps. Sod pieces 
must be placed with ends staggered. Sod must not be stretched. Sod must be rolled or folded prior 
to lifting. Handling of sod must be done in a manner that will prevent tearing, breaking, drying, or 
any other damage. 

After the sod has been placed, it must be rolled with a roller to ensure no air pockets are between 
the roots and the soil. Sod must be watered immediately after installation. 

Turf to be seeded must be sown in prepared soil at the rate of twelve (12) pounds per one 
thousand (1,000) square feet or as shown on the Plans or specified in the Special Provisions. Seed 
must be raked in lightly and rolled. 
 

20-5.04 Watering 
Water from facilities within the limits of the project that are owned by the Agency, located 

downstream of a water meter, and for which the Owner has an established water billing account, 
may be obtained by the Contractor free of charge. Water from other sources must be paid for by the 
Contractor. Before drawing any water from a Sacramento County owned or operated hydrant, tap, 
outlet, or water system, the Contractor must obtain a Temporary Water Use Permit from the 
Sacramento County Water Agency. 

Trees, shrubs, and vines must be watered immediately after planting. Water must be applied 
until the backfill soil around and below the roots or ball of earth around the roots of each plant is 
thoroughly saturated. 

Where watering is done with a hose, a water disbursement device or pressure-reducing device 
must be used. Under no circumstances shall the full force of the water from the open end of a hose 
be allowed to fall within the basin around any plant. 

Sprinklers must water ground cover plants in areas provided with an irrigation system. Several 
consecutive waterings may be necessary to thoroughly saturate the soil around each plant. 

Water must be applied to plants as often and in sufficient amount to keep the plants in a healthy, 
growing condition during the life of the Contract. 

Precautions must be taken to prevent water from wetting vehicles, pedestrians, and pavement. 
The Contractor, at the Contractor’s expense, must repair any erosion or slippage of the soil caused 
by watering. 

Compliance with the provisions in this Section does not relieve the Contractor of responsibility 
for the replacement of plants. The Contractor, at the Contractor’s expense, must furnish any 
additional watering required to maintain the plants in a growing condition. 
 

20-5.05 Plant Replacement 
Plants that show signs of failure to grow at any time during the plant establishment period, or 

which have been injured, damaged, vandalized, or stolen as to render them unsuitable for the 
purpose intended, as determined by the Agency, must be removed and replaced. Replacement 
plants must be furnished and planted by the Contractor at the Contractor’s expense. The Contractor 
and Landscape Architect may agree to the substitution of alternative species of plants to be used 
as replacements. Any damage to the finish grading caused by replanting operations and/or 
vandalism must be repaired by the Contractor at the Contractor’s expense. 

Turf damage caused by vandalism or premature use must be repaired and reseeded before final 
inspection but will not cause extension of the maintenance period. Turf failure caused by improper 
maintenance practices and/or weather, as determined by the Agency, must be replanted and the 
maintenance period extended to thirty (30) Calendar Days after the replanting or as required by the 
Agency. 
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Unless otherwise permitted by the Agency, the Contractor must complete replacement of 
unsuitable plants within one (1) week after the Agency marks or otherwise indicates that such plants 
must be replaced. 
 

20-5.06 Inspection for Plant Establishment Period 
Upon completion of the landscaping contract work, and prior to substantial completion, the 

Contractor shall notify the Agency that the landscaping is ready to enter into the plant establishment 
period.  The Agency will then schedule a pre-maintenance walk-through and will notify the 
Contractor and the Agency’s representative of the time and date.  The pre-maintenance walk-though 
shall be no sooner than seven (7) working days after the Agency receives notification from the 
Contractor that all landscaping work has been completed.  An irrigation audit, if required, shall be 
submitted at or prior to the walk-through. 

A “punch list” of corrections, deficiencies or non-compliance items will be generated following 
the walk-through.  When the Agency finds the landscaping work complete and in compliance with 
the Contract, the Agency will authorize the start of the plant establishment period.  Substantial 
completion for the project will not occur until the Agency authorizes the start of the plant 
establishment period.  Written notice will be given to the Contractor by the Agency as to the starting 
and end dates of the plant establishment period. 20-5.07 Plant Establishment Period 

The number of Calendar Days for the plant establishment period must be designated in the 
Special Provisions.  

Plant establishment work must include, but is not limited to, all watering, weeding, fertilizing, 
cultivation, spraying, cutting, and pruning necessary to keep the plant material in a healthy, growing 
condition, and to keep the planted areas neat and attractive throughout the plant establishment 
period. Vines next to walls and fences must be kept staked and tied.  

Landscape areas on private property impacted by construction or that were added to are not 
included as part of the Plant Establishment period.  Private property landscape areas will be turned 
over to the property owner for maintenance, following approval by the Engineer. 

During the plant establishment period, irrigation systems must be operated in the automatic 
mode, unless otherwise permitted by the Agency. Plants must be watered in an efficient manner to 
provide optimum growth conditions. The Contractor must provide equipment and means for the 
proper applications of water to planted areas not provided with an irrigation system. The Contractor 
must be responsible for the replacement and/or repair of all irrigation equipment which is stolen, 
vandalized, or damaged during the establishment period.  

The project site must be kept free of trash and debris during the plant establishment period.  
Commercial fertilizer must be applied to trees, shrubs, vines, and ground cover areas as 

specified in the Special Provisions and must be watered into the soil after each application. The 
Contractor must notify the Agency at least forty-eight (48) hours prior to applying each application 
of commercial fertilizer.  

During the plant establishment period, trees, shrubs, vines, and ground cover plants, planted as 
part of the Contract, must be pruned by the Contractor at the Contractor’s expense, as directed by 
the Agency. Pruning must conform to ANSI standard practices.  

Trees and shrubs must be watered, cultivated, and sprayed as required in an efficient manner 
to assure a vigorous, thriving condition from day of planting to end of plant establishment period. 
Weeds must be removed during this period. Overhead irrigation watering during the establishment 
period must adhere to the allowable hours of operation stipulated by County Ordinance or the local 
water purveyor, whichever of the two is more restrictive. Along roadways, the Contractor must avoid 
scheduling any irrigation between the hours of 7:00am and 7:00pm, when feasible. Overspray onto 
paved travel surfaces must be minimized through adjustments to the system. Operation of the 
irrigation system outside the normal watering window is allowed for auditing, repairs and review 
purposes.  

Should the Contractor fail, be neglectful, or negligent in this work, the Agency may elect to 
perform plant establishment work. The Agency will charge the Contractor the cost for performing 
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the required work by deducting this cost from the payments due the Contractor.  
Turf must be watered, reseeded, edged, weeded, and mowed as required to assure a neat 

appearance and a healthy and vigorous growth from the day of seeding to the end of plant 
establishment period. The first mowing must not be done until the grass is generally at least two 
inches (2”) but less than three inches (3”) high. For the first mowing and all subsequent mowing, the 
mower must be set to cut at a height of one and one-half inches (1-1/2”). Subsequent mowings, as 
required, must be done before the grass is three inches (3”) high. Grass clippings for all mowings 
must not be allowed to lie after mowing. A catcher must be used on the mower, and grass clippings 
must be removed and discarded off site.  

Immediately following the first mowing of the turf, turf areas must be fertilized at the rate of eight 
pounds (8 lbs.) per 1,000 square feet or as otherwise specified in the Special Provisions. 
Reapplication of fertilizer must take place as directed by the Agency during the plant establishment 
period.  

Just prior to the end of the plant establishment period, the Contractor must cut all grass, weed 
all planting areas, and leave the work area in a neat and attractive condition. Prior to final inspection, 
all trash and debris must be removed and disposed of off-site.  

At the end of the plant establishment period, all plant material must be in a healthy, growing 
condition. If, in the Agency’s opinion, the plant material is not healthy, the Contractor must replace 
the unhealthy plant material at his expense. If 20% or more of the plant material requires 
replacement, the plant establishment period will start over.  

The Contractor must guarantee a weed free, even stand of the lawn grass, with ninety-five 
percent (95%) coverage, of the varieties specified. If such stand does not develop as a result of the 
first seeding, the Contractor must reseed and care for thin spots until an even stand with ninety-five 
percent (95%) coverage is produced.  

Weed control herbicides, in addition to that which is specifically required elsewhere, may be 
applied to planted areas at no expense to the Agency, if the Contractor deems it necessary. The 
type of herbicide to be used and method of application must be approved by the Agency.  

Record drawings for the irrigation and planting, as well as irrigation controller charts must be 
prepared by the Contractor, unless otherwise noted in the Special Provisions. Refer to Section 20-
6 ‘Record Drawings and Controller Charts’ regarding submittal and approval. 

The plant establishment period will commence upon written approval by the Agency.   
 

20-5.08 Inspection Prior to Final Acceptance of Landscape 
At least 14 Calendar Days before the end of the plant establishment period, the Contractor must 

request a final walk-through for the landscape and irrigation system. The project must have been 
maintained and monitored as specified in Plant Establishment Work and Maintenance Period 
section of the Special Provisions. The Agency’s landscape architect must attend along with the 
Agency inspector and a representative from the Contractor. Any deficiencies in the landscape and 
irrigation system observed during the walk-through will be noted and made part of the final 
inspection punch list. 

At least 7 Calendar Days prior to the final walk-through of the landscape and irrigation, 
instructions (including laminated controller charts if required by the Special Provisions) must be 
given to Agency maintenance personnel by a qualified person from the Contractor on the use and 
adjustment of the installed irrigation controllers. The Contractor’s representative must perform a 
field test of the irrigation system operation and equipment at the same time. Any deficiencies with 
the irrigation system will be noted and made part of the final walk-through punch list items. 

 

20-5.09 Final Acceptance of Landscape 
The Contractor shall have 21 Calendar Days to address any final punch list items. Agency 

Inspection must confirm in writing that the final punch list has been addressed and will designate a 
date for the Agency to take over maintenance responsibilities on the project. Until written notification 
is received, the Contractor shall maintain the irrigation system in good working order and planting 
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in a thriving and healthy condition.  
 

20-6 RECORD DRAWINGS AND CONTROLLER CHARTS 
The Contractor must maintain neat and accurate record drawings in conformance with the 

requirements in Section 11, “Preconstruction Photographs and Record Drawings”, of these 
Specifications and this Section. Drawings shall be subject to the inspection of the Agency at all times 
and must be kept current with all work instructions, change orders, substitutions, and construction 
adjustments shown thereon and initialed by the inspector. The record drawing set shall include the 
irrigation plans, planting plans, details, and legend sheets.  The drawings shall show the exact 
location of all underground work.  The final submittal of the approved record drawings by the 
Contractor to the Engineer shall include one full-size bond set and one electronic copy set (PDF).  
The record drawings shall include sheets with the most current revisions that are implemented 
during construction. 

Immediately following the start of the Plant Establishment Period, the Contractor must submit to 
the Agency one (1) full size set of Record Drawings. Record drawings will be reviewed by the 
Landscape Architect and shall be returned to the Contractor with comments for revisions, if 
necessary. Notes and dimensions must be drafted on the record drawings in a neat and legible 
manner. Drawings must be of sufficient quality to allow further black and white reproduction 
of the original to be clear. Illegible, inaccurate, or incomplete record drawings will be returned to the 
Contractor for revisions.  

Irrigation record drawings shall show the locations of: 
 

1. Point of connection(s). 
2. Water meter(s) and backflow preventer(s). 
3. Master valve(s) and flow sensor(s). 
4. Irrigation sleeve and conduit crossings under roadway. 
5. Routing of pressure line (mainline) pipe. 
6. Remote control valves, quick couplers, and gate valves. 
7. Controller unit, including dedicated electrical meter pedestal, if applicable. 
8. Other items as directed by the Agency. 

 

Record drawings of the planting plans and legend shall indicate plant substitutions and 
significant layout changes approved during construction. 

The work will not be formally accepted until the Record Drawings are approved by the 
Landscape Architect.  

The Contractor must provide two (2) sets of 11” x 17” charts for each controller. One copy must 
be placed on the inside of the controller enclosure door. The second copy must be provided to 
Agency maintenance personnel. The base plan for the controller charts must be the approved 
irrigation Record Drawings. 

Each controller chart shall show the as-built condition of the area controlled by the automatic 
controller.  All symbols shall be readable at the final reduced size.  The chart shall be color-coded 
to easily identify each valve and the respective hydro zone area it irrigates. 

When completed and approved, the chart must be hermetically sealed between two (2) pieces 
of 10 mil plastic, minimum. 

Each chart must be completed and approved prior to final inspection of the irrigation system. 
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20-7 MEASUREMENT AND PAYMENT 
Unless otherwise specified in the Special Provisions, the contract Lump Sum price paid for 

Irrigation Systems shall include full compensation for furnishing all labor, tools, materials, 
equipment, incidentals, and for doing all work involved in installing Irrigation Systems complete in 
place as specified in these Specifications, the Special Provisions, as shown on the Plans, and no 
additional compensation will be allowed therefor. 

Planting work will be paid for as a single lump sum price or at unit prices for separate items of 
planting work, as designated in the Special Provisions.  If paid by lump sum, the contract lump sum 
price shall include full compensation for furnishing all labor, tools, materials, equipment, incidentals, 
and for doing all work involved in Planting as specified in these Specifications, the Special 
Provisions, as shown on the Plans, and no additional compensation will be allowed therefor. 

The Lump Sum price paid for the Plant Establishment Period shall include full compensation for 
furnishing all labor, tools, materials, equipment, incidentals, and for doing all work involved in plant 
establishment as specified in these Specifications, the Special Provisions, as shown on the Plans, 
and no additional compensation will be allowed therefor. 
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Section 21 – Finishing Roadway 

SECTION 21 - FINISHING ROADWAY 

21-1 GENERAL 
Upon completion of all construction operations, the entire roadway or roadways must be 

finished as specified in the State Specifications, and these Specifications. 
References to “highway” or “right-of-way” are references to any earthwork or grading 

operation. 

21-2 PAYMENT 
Full compensation for finishing is included in the prices paid for the various items of work and 

no additional compensation will be paid. 
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22.1 

SECTION 22 - BASE MATERIAL 

22-1 LIME TREATED BASE 
Road-mixed lime treated base must be constructed in accordance with the State Specifications. 
Lime must conform to the requirements of the State Specifications. 
The percentage of hydrated lime to be added by weight will be specified in the Special 

Provisions. 
Lime treated base must be compacted to a minimum relative compaction (refer to section 5) of 

95 percent 

22-2 AGGREGATE BASE 
Aggregate base must conform to the State Specifications, and these Specifications. 
The Contractor may propose the use of recycled Portland Cement Concrete or asphalt concrete 

materials for aggregate base. The Contractor must submit to the Agency material samples and 
laboratory test data certifying that the proposed materials meet all the quality requirements of the 
State Specifications, and these Specifications. 

The Contractor may not propose to use recycled asphalt concrete, generated from asphalt 
concrete removed from within the area of work, for aggregate base unless the recycled material is 
surplus material from the Work. Recycled materials must not be used in the Work unless approved 
in writing by the Agency. Data and samples must be submitted at least 30 Calendar Days prior to 
expected use of the proposed materials in the Work. The Contractor has the option of using recycled 
aggregate base material that complies with these specifications and/or the Special Provisions for 
Aggregate Base with prior approval from the Engineer. The material must be deposited on the 
roadbed in a manner which provides a uniform section of material within 5 percent tolerance of the 
predetermined required volume. Deposition must be by methods that prevent segregation of the 
material. 

Aggregate base material must be immediately spread to its planned grade and cross section. 
Segregation or excessive drifting or spotting of material is not permitted. Material determined by the 
Agency to be unsuitably segregated must be removed from the roadbed or completely reworked to 
provide the desired uniformity. 

The Contractor is responsible for maintaining the required moisture content until the next 
successive layer of material is placed. No additional compensation will be paid for water applied to 
the aggregate base after the material has been weighed. 

Aggregate bases must be compacted to a minimum relative compaction (refer to Section 5) of 
95 percent. 

The surface of the finished aggregate base at any point must not vary more than 0.05-foot above 
or below the grade established by the Agency. 

The grading of the material shall be three-quarter inches (3/4") maximum. 

22-3 CEMENT TREATED BASES 
Road-mixed and plant-mixed cement treated bases must be in accordance with the State 

Specifications. 

22-4 MEASUREMENT AND PAYMENT 
Lime stabilization will be measured by the square yard in accordance with the State 

Specifications. The price paid per square yard for lime treated base includes full compensation for 
furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved 
in constructing lime treated base, complete in place, as shown or specified in the Contract and these 
Specifications, and as directed by the Agency. Full compensation for removal of rocks and solids 
greater than 2-1/2 inches in size is included in the price paid per square yard for lime treated base 
and no additional compensation will be made. 
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22.2 

The quantity of aggregate base to be paid for will be measured either by the ton or cubic yard, 
as designated in the Contract. The quantity to be paid for will be calculated using the dimensions 
shown on the Plans adjusted by the amount of changes ordered by the Agency. No allowance will 
be made for any aggregate base placed outside Plan dimensions unless otherwise directed by the 
Agency. 

The price paid per ton or cubic yard for aggregate base includes full compensation for furnishing 
all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in furnishing 
and placing aggregate base, complete in place, including applying water, compacting the material, 
finishing the surface, and disposal of excess materials as shown or specified in the Contract and 
these Specifications, and directed by the Agency. 
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23.1 

SECTION 23 - ASPHALT CONCRETE 

23-1  GENERAL
Section 23 includes general specifications for producing and placing hot mix asphalt (HMA).
HMA includes one or more of the following types:
HMA-LG
RHMA-G
HMA activity not covered by this section shall conform to the most current edition of Section 39 of

the State of California Department of Transportation Standard Specifications. 
“AC” is the same as “Hot Mix Asphalt” or HMA”. “Asphalt Rubber Hot Mix” or “ARHM” is the same 

as “Rubberized Hot Mix Asphalt” or “RHMA”. 
The Contractor's operations must be conducted in a manner that will not harm or damage existing 

facilities or improvements. 
At locations where public traffic is routed over the base grade, the Contractor must plan the paving 

operations to minimize the delay of traffic. 
The Contractor, when required to provide for the passage of public traffic through the work, must 

do so in accordance with the provisions of Section 12, "Construction Area Traffic Control", of these 
Specifications. 

23-1.01 Description
Section 23 includes specifications for producing and placing HMA. The Contractor may produce

HMA using an authorized WMA technology. 
HMA-LG is not for HMA to be used for asphalt dikes. Dike mix will be in accordance with Caltrans 

Section 39. 
The Contractor may not use Section 23 for HMA to be produced and placed on a State (Caltrans) 

Highway. HMA for production and placement on a State Highway must conform to Section 39 of the 
Caltrans Standard Specifications, and corresponding Revised Standard Specifications and Special 
Provisions, as specified and required by Caltrans. 

References to the Caltrans Standard Specifications are to the most current edition of the State of 
California Department of Transportation Standard Specifications. 

23-1.02 Abbreviations
Abbreviations used in Section 23 are those listed in 1-1.06 of the Caltrans Standard Specifications

and Section 1-2 of these specifications. 

23-1.03 Definitions
The following terms as used in Section 23 are defined as follows:

binder replacement: Binder from RAP expressed as a percent of the total binder in the mix.
coarse aggregate: Aggregate retained on a No. 4 sieve.
fine aggregate: Aggregate passing a No. 4 sieve.
manufactured sand: Fine aggregate produced by crushing rock or gravel.
non-manufactured sand: Fine aggregate not produced by crushing gravel or rock.
Reclaimed  Asphalt  Pavement  (RAP): Removed and/or reprocessed pavement materials

containing asphalt and aggregates 
processed RAP: RAP that has been fractionated. 
supplemental fine aggregate: Mineral filler consisting of rock dust, slag dust, hydrated lime, 

hydraulic cement, or any combination of these and complying with AASHTO M 17. 
Warm Mix Asphalt (WMA): HMA produced using a warm mix asphalt technology. 
Additional terms are as defined in Section 1-1.07 of the Caltrans Standard Specifications. 
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23-1.04 Submittals
Submittals are required in various sections of Section 23. The Contractor shall submit the required

submittals on or prior to the time specified. 

23-1.05 Prepaving Conference
Before paving operations begin, the Agency holds a prepaving conference with the Contractor to

discuss HMA production and placement. 

23-2 QUALITY ASSURANCE

23-2.01 General
Quality Assurance as used in Section 23 is composed of Contractor Quality Control, Independent

Assurance, Dispute Resolution, Personnel Qualification, and Laboratory Qualification. 

23-2.02 Laboratories
Laboratories testing aggregate and HMA qualities used to prepare the mix design and JMF, and

Independent Third Party laboratories performing dispute resolution testing, must be qualified under the 
AASHTO resource program and the Caltrans Independent Assurance Program. A list of qualified 
laboratories is shown in the Caltrans Statewide Independent Assurance Database: 

https://sia.dot.ca.gov/index.php 

23-2.03 Hot Mix Asphalt Plants
Before production, the HMA plant must conform to all requirements of Section 39 of the Caltrans

Standard Specifications. 

23-2.04 Test Methods
The year of publication for referenced test methods shall be as specified in Section 39 of the

Caltrans Standard Specifications. Use the most current edition of any test method not specified in 
Section 39 of the Caltrans Standard Specifications. 

The Contractor shall take samples under California Test 125. Reduce samples of HMA to testing 
size under California Test 306. 

23-2.05 Quality Control

23-2.05.A General
The Contractor is responsible for Quality Control. Quality Control activities are required in various

sections of Section 23. 

23-2.05.B Quality Control Plan
At least 5 business days prior to the pre-paving meeting, the Contractor shall submit a QC plan for

HMA. The QC plan must describe the organization and procedures for: 
1. Controlling HMA quality characteristics
2. Taking and splitting samples, including sampling locations
3. Establishing, implementing, and maintaining QC
4. Determining when corrective actions are needed
5. Implementing corrective actions
6. Using methods and materials for backfilling core locations

The QC plan must address the elements affecting HMA quality, including: 
1. Aggregates
2. Asphalt binder
3. Additives
4. Production
5. Paving
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23.3 

The Contractor shall allow 5 business days for review of the QC plan. 
If the Contractor changes QC procedures, personnel, or sample testing locations, they must submit 

a QC plan supplement before implementing the proposed change. The Contractor shall allow 3 
business days for review of the QC plan supplement. 

23-2.06 Dispute Resolution
The Contractor and the Engineer must work together to avoid potential conflicts and to resolve

disputes regarding test result discrepancies. The Contractor and the Engineer may only dispute each 
other’s test results if one party’s test results pass, and the other party’s test results fail. 

If there is a dispute, the Contractor shall submit test results and copies of paperwork including 
testing worksheets used to determine the disputed results within 3 business days of receiving 
Engineer’s test results. An independent third party performs referee testing. Before the third party 
participates in a dispute resolution, it must be qualified under AASHTO resource program and the 
California Department of Transportation’s Independent Assurance Program for the tests being 
disputed. The independent third party must have no prior direct involvement with this Contract. By 
mutual agreement, the independent third party is chosen from among laboratories not currently 
employed by the Contractor or the Contractor’s HMA producer. The independent third party laboratory 
shall be identified prior to the start of work. Independent third party testing shall be performed at the 
Contractor’s expense, and no additional compensation will be paid. 

The Agency is responsible for receiving and maintaining split samples. If the Agency's portion of 
the split acceptance samples are not available, the independent third-party samples and uses any 
available material agreed on by the Contractor and the Engineer as representing the disputed HMA for 
evaluation. When addressing disputes related to density, only cores shall be used. 

The results of the tests performed by the independent third party shall prevail. 

23-3 MATERIALS

23-3.01 Aggregates

23-3.01.A General
Aggregates must be clean and free from deleterious substances.

23-3.01.B Quality
Before the addition of asphalt binder, the aggregates must comply with the requirements shown in

the following table: 
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Aggregate Quality - HMA-LG 
Quality Characteristic Test Method Requirement 

Percent of crushed particles: 
Coarse aggregate (min, %) 

One-fractured face 
Two-fractured faces 

Fine aggregate (min, %) 
(Passing No. 4 sieve 
and retained on No. 8 sieve.) 
One-fractured face 

AASHTO T 335 

95 
90 

70 
Los Angeles Rattler (max, %) 

Loss at 100 Rev. 
Loss at 500 Rev. 

AASHTO T 96 12 
40 

Sand equivalent (min)a AASHTO T 176 47 
Flat and elongated particles (max, % by weight at 
5:1) ASTM D4791 10 

Fine aggregate angularity (min, %)b AASHTO T 304, Method 
A 45 

A. The reported value must be the average of 3 tests from a single sample. Use of a sand reading indicator is required as
shown in AASHTO T 176, Figure 1. Sections 4.7, "Manual Shaker," 7.1.2, "Alternate Method No. 2," and 8.4.3, "Hand
Method," do not apply. Prepare the stock solution as specified in section 4.8.1, "Stock solution with formaldehyde," except
omit the addition of formaldehyde.

B. The Engineer waives this specification if the HMA-LG contains 10 percent or less of non-manufactured sand by weight of 
total aggregate, except if the Contractor’s JMF fails verification.

23-3.01.C Gradations
The aggregate gradations of HMA-LG must comply with the requirements shown in the following

table: 

Aggregate Gradation Requirements 
HMA-LG pavement thickness shown Gradation 

0.10 foot 3/8 inch 
Greater than 0.10 to less than 0.20 foot 1/2 inch 

0.20 foot or greater 3/4 inch 

Aggregate gradation must be within the Target Value (TV) limits for the specified sieve size shown 
in the following tables: 

9/2024



Section 23 – Asphalt Concrete 

23.5 

Aggregate Gradations for HMA-LG 

3/4 inch 

1/2 inch 
Sieve size Target value limit Allowable tolerance 

3/4" 100 -- 
1/2" 95-98 TV ± 5 
3/8” 72-95 TV ± 5 

No. 4 52-69 TV ± 5 
No. 8 35-55 TV ± 5 
No. 30 15-30 TV ± 4 

No. 200 2.0-8.0 TV ± 2.0 

3/8 inch 
Sieve size Target value limit Allowable tolerance 

1/2" 100 -- 
3/8" 95-98 TV ± 5 

No. 4 55-75 TV ± 5 
No. 8 30-50 TV ± 5 
No. 30 15-35 TV ± 5 

No. 200 2.0-9.0 TV ± 2.0 

23-3.02 Reclaimed Asphalt Pavement
The Contractor shall provide enough space at the Contractor’s plant for complying with all RAP

handling requirements. 
The Contractor shall provide a clean, graded base, well drained area for stockpiles. 
If RAP is from multiple sources, the Contractor shall blend the RAP thoroughly and completely 

before fractionating. 
For RAP substitution of 15 percent of the aggregate blend or less, fractionation is not required. 
For RAP substitution greater than 15 percent of the aggregate blend, the contractor shall fractionate 

RAP stockpiles into 2 sizes, a coarse fraction RAP retained on 3/8-inch sieve and a fine fraction RAP 
passing 3/8-inch sieve. 

The RAP fractionation must comply with the requirements shown in the following table: 

RAP Stockpile Fractionation Gradation Requirements 
Size Test method Requirement 

Coarse (% passing the 1-inch sieve) California Test 202a 100 
Fine (% passing the 3/8-inch sieve) California Test 202a 98–100 

A. Maximum mechanical shaking time is 10 minutes.

Sieve size Target value limit Allowable tolerance 
1" 100 -- 

3/4" 90-98 TV ± 5 
1/2” 70-90 TV ± 6 

No. 4 42-58 TV ± 5 
No. 8 29-43 TV ± 5 
No. 30 10-23 TV ± 4 

No. 200 2.0-7.0 TV ± 2.0 
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The Contractor may use the coarse fractionated stockpile, the fine fractionated stockpile, or a 
combination of the coarse and fine fractionated stockpiles. 

The Contractor shall isolate the processed RAP stockpiles from other materials. Store processed 
RAP in conical or longitudinal stockpiles. Processed RAP must not be agglomerated or be allowed to 
congeal in large stockpiles. 

23-3.03 Asphalt Binder
Asphalt binder must comply with section 92 of the Caltrans Standard Specifications.
The grade of asphalt binder for HMA-LG shall be PG 70-10.
RHMA-G shall use PG 64-16 base.

23-3.04 Liquid Antistrip
The Contractor shall not use liquid antistrip as a substitute for asphalt binder.
Total amine value for amine-based liquid antistrip must be a minimum of 325 when tested under

ASTM D2074. Dosage for amine-based liquid antistrip must be from 0.25 to 1.00 percent by weight of 
asphalt. 

Non-volatile content of organosaline-based liquid antistrip must be 40 percent minimum when 
tested under ASTM D5095. Dosage for organosaline-based liquid antistrip must be from 0.05 to 0.15 
percent by weight of asphalt. 

The Contractor shall use only 1 liquid antistrip type or brand at a time. Do not mix liquid antistrip 
types or brands. 

The Contractor shall store and mix liquid antistrip under the manufacturer's instructions. 

23-3.05 Tack Coat
Tack coat must comply with the specifications for asphaltic emulsion or asphalt binder in the

Caltrans Standard Specifications. The Contractor shall choose the type and grade of emulsion or 
binder. 

23-4 MIX DESIGNS

23-4.01 General
The HMA mix design must comply with the Superpave HMA mix design as described in Asphalt

Institute publication MS-2, “Asphalt Mix Design Methods”, 7th Edition. 
The Contractor Hot Mix Asphalt Design Data form must show documentation on aggregate quality. 
Where more than one source or supplier is designated to supply AC, those mixes must be kept 

separate. The mixes must not be intermixed in the same lift or section of pavement. At least 20 working 
days before incorporating the materials in the work, the Contractor must submit paving plans showing 
where the mixes from each source will be used. This plan will be subject to approval by the Agency 
and will be reviewed and returned to the Contractor within 10 working days. 
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23-4.02 Requirements

23-4.02.A General
The mix design for HMA-LG must comply with the requirements shown in the following table:

HMA-LG 
Quality Characteristic Test Method Requirement 

Air voids content (%) AASHTO T 269a Ninitial  > 8.0 
Ndesign  = 4.0 
Nmax  > 2.0 

Gyration compaction (no. of gyrations) AASHTO T 312 Ninitial  = 8 
Ndesign = 85.0 
Nmax  = 130 

Voids in mineral aggregate (min, %)b 

Gradation: 

3/8-inch 
1/2-inch 
3/4-inch 

MS-2 
Asphalt Mixture 

Volumetrics 15.5–18.5 
14.5–17.5 
13.5–16.5 

Dust proportion MS-2 
Asphalt Mixture 

Volumetrics 
0.6–1.3 

Hamburg wheel track (min number of California Test 
passes at 0.5-inch rut depth) 389 c 

Binder grade: 
PG 58 10,000 
PG 64 15,000 
PG 70 20,000 
PG 76 or higher 25,000 
A. Calculate the air voids content of each specimen using AASHTO T 275, Method A, to determine bulk specific gravity. Use

AASHTO T 209, Method A, to determine theoretical maximum specific gravity. Use a digital manometer when performing
AASHTO T 209.

B. Measure bulk specific gravity using AASHTO T 275, Method A.
C. Test plant-produced HMA-LG.

23-4.02.B Reclaimed Asphalt Pavement
You may substitute RAP for part of the virgin aggregate in a quantity up to 25 percent of the

aggregate blend. 
For HMA-LG mixtures using RAP, the maximum allowed binder replacement is 25.0 percent in the 

upper 0.2 foot and 40.0 percent below. The binder replacement is calculated as a percentage of the 
approved JMF target asphalt binder content. 

For RAP substitution of 15 percent or less, the grade of the virgin binder must be the specified 
grade of asphalt binder for HMA-LG. 

For RAP substitution greater than 15 percent and not exceeding 25 percent, the grade of the virgin 
binder must be the specified grade of asphalt binder for HMA-LG with the upper and lower temperature 
classification reduced by 6 degrees C. Hamburg wheel track requirements are based on the grade of 
asphalt binder specified for HMA-LG. 
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23-4.02.C Treatments
If the proposed JMF indicates the HMA is being treated with liquid antistrip, then testing the mix

with untreated aggregate in accordance with California Test 389 is not required. 
If HMA treatment is required or being used by the Contractor, determine the plasticity index of the 

aggregate blend in accordance with California Test 204. 
The Contractor shall not use an aggregate blend with a plasticity index greater than 4. 
If the plasticity index is less than 4, The Contractor shall treat the HMA with liquid antistrip. 
Liquid antistrip must be from 0.25 to 1.0 percent by weight of asphalt binder. The Contractor shall 

not use liquid antistrip as a substitute for asphalt binder. 

23-4.02.D Warm Mix Asphalt Technology
For HMA with WMA additive technology, The Contractor shall produce HMA mix samples for the

Contractor’s mix design using the Contractor’s methodology for inclusion of WMA admixture in 
laboratory-produced HMA. The mix samples shall be cured in a forced-air draft oven at 275 degrees F 
for 4 hours ± 10 minutes. 

For WMA water injection foam technology, the use of foamed asphalt for mix design is not required. 

23-4.03 Job Mix Formulas

23-4.03.A General
The JMF must be based on the Superpave HMA mix design as described in “Asphalt Institute

publication MS-2, “Asphalt Mix Design Methods”, 7th Edition as modified herein. 

23-4.03.B Submittals

23-4.03.B.1 General
The Contractor shall submit the proposed JMF for each type of HMA to be used. The JMF

must be submitted on Caltrans form CEM-3511, Contractor Job Mix Formula Proposal, along with: 

1. Mix design documentation on a Caltrans form CEM-3512, Contractor Hot Mix Asphalt
Design Data, dated within 24 months of the submittal date.

2. When required by Special Provisions, JMF verification on a Caltrans Hot Mix Asphalt
Verification form and the Contractor Hot Mix Asphalt Design Data form that was
submitted for the JMF verification, if applicable.

3. When required by Special Provisions, JMF renewal on a Caltrans Job Mix Formula
Renewal form, if applicable.

4. SDS for:
4.1. Asphalt Binder
4.2. Supplemental fine aggregate except fines from dust collectors
4.3. Antistrip additives

The Caltrans Contractor Hot Mix Asphalt Design Data form must identify the AASHTO re:source 
accredited lab responsible for the mix design and show documentation on aggregate quality. 

Submit a new JMF if the Contractor changes any of the following: 
1. Target asphalt binder percentage greater than ± 0.2 percent
2. Asphalt binder supplier
3. Combined aggregate gradation
4. Aggregate sources
5. Liquid antistrip producer or dosage
6. Average binder content in a new processed RAP stockpile by more than ± 2.00 percent

from the average RAP binder content reported on page 4 of the Contractor Hot Mix
Asphalt Design Data form

7. Any material in the JMF
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Allow the Engineer 20 business days from a complete JMF submittal for document review of the 
design data (if submitted) and the JMF. The Engineer will notify the Contractor if the proposed JMF 
submittal is accepted. 

23-4.03.B.2 Liquid Antistrip Treatment
If liquid antistrip treatment is used, the Contractor shall submit the following with the Contractor’s

proposed JMF submittal: 
1. Certificate of Compliance for each liquid antistrip shipment. On each Certificate of

Compliance, include:
1.1. The Contractor’s signature and printed name 
1.2. Shipment number 
1.3. Material type 
1.4. Material specific gravity 
1.5. Manufacturer 
1.6. Consignee 
1.7. Destination 
1.8. Quantity 
1.9. Contact or purchase order number 
1.10. Shipment date 

2. Proposed proportions for the liquid antistrip

23-4.03.B.3 Warm Mix Asphalt Technology
If a WMA technology is used, the Contractor shall submit the following with the Contractor’s

proposed JMF submittal: 

1. SDS for the WMA technology
2. For water injection foam technology:

2.1. Name of technology 
2.2. Proposed foaming water content 
2.3. Proposed HMA production temperature range 
2.4. Certification from binder supplier stating no antifoaming agent is used 

3. For additive technology:
3.1. Name of technology 
3.2. Percent admixture by weight of binder and percent admixture by total weight 

of HMA as recommended by the manufacturer 
3.3. Methodology for inclusion of admixture in laboratory-produced HMA 
3.4. Proposed HMA production temperature range 

23-4.03.C Verification
The Agency may verify the JMF. Verification will be performed by the Agency. The cost of

verification is paid by the Agency. The Contractor shall perform the sampling at the Contractor’s own 
expense as follows: 

The production set point at the plant must be within ± 0.2 from the asphalt binder percentage TV 
shown in the Contractor Job Mix Formula Proposal form. The Contractor shall notify the Engineer at 
least 2 business days before sampling materials. Samples may be taken from a different project 
including a non-Agency project if the Contractor makes arrangements for the Engineer to be present 
during sampling. 

In the Engineer's and Agency Lab’s presence and from the same production run, the Contractor 
shall take samples of: 

1. Aggregates. Coarse, fine, and supplemental fine aggregates must be taken from the
combined cold-feed belt or the hot bins. Samples must be at least 120 pounds for each
coarse aggregate, 80 pounds for each fine aggregate, and 10 pounds for each type of
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supplemental fine aggregate. For hot-bin samples, the Department combines these 
aggregate samples to verify the TV submitted on a Contractor Job Mix Formula 
Proposal form. 

2. Asphalt binder. Take at least two 1-quart samples. Each sample must be in a
cylindrical-shaped can with an open top and friction lid. If the asphalt binder is modified
or rubberized, the asphalt binder must be sampled with the components blended in
the proportions to be used.

3. RAP. Samples must be at least 50 pounds from each fractionated stockpile used or
100 pounds from the belt.

4. Plant-produced HMA. The HMA samples must be at least 250 pounds.

For aggregate, RAP, and HMA, the Contractor shall split the samples into at least 4 parts and label 
their containers. The Contractor shall submit 3 parts and keep 1 part. 

After acceptance of the JMF submittal, the Agency will verify each proposed JMF within 20 days of 
receiving all verification samples. 

For JMF verification, the Agency Lab will test the following for compliance with the specifications: 
1. Aggregate quality
2. Aggregate gradation
3. HMA quality characteristics for Agency acceptance

To verify the HMA for air voids, voids in mineral aggregate, and dust proportion, the Agency Lab 
will use an average of 3 briquettes. The Agency Lab will test plant-produced material. 

If the Agency Lab verifies the JMF, the Engineer will furnish the Contractor a Hot Mix Asphalt 
Verification form. 

The Contractor may submit an adjusted aggregate gradation TV on a Contractor Job Mix Formula 
Proposal form before verification testing. Aggregate gradation TV must be within the TV limits specified. 

If the Agency Lab test results on plant-produced samples do not show compliance with the 
specifications, the Engineer will notify the Contractor. The Contractor shall submit an adjusted JMF 

after verification of failure based on the Contractor’s testing unless the Engineer authorizes 
reverification without adjustments. The adjusted JMF must include a new Contractor Job Mix Formula 
Proposal form, Contractor Hot Mix Asphalt Design Data form, and the results of the failed verification 

testing. Engineer-authorized reverification without adjustment is not JMF adjusted after verification 
failure. A JMF adjusted after verification failure may include a change in: 

1. Asphalt binder content TV up to ± 0.20 percent from the OBC value submitted on the
Contractor Hot Mix Asphalt Design Data form

2. Aggregate gradation TV within the TV limits specified in the aggregate gradation table

The Contractor may adjust the JMF only once due to a failed verification test. 
The Agency Lab will verify up to 2 proposed JMF submittals including a JMF adjusted after 

verification failure. The Contractor shall not resubmit any of the 2 proposed submittals including a JMF 
adjusted after verification failure that failed verification on any other Agency projects. 

A verified JMF is valid for 24 months. 
In lieu of Agency-performed verification testing, the Agency may accept the results of verification 

testing performed by another City or County within 24 months for the same HMA JMF, aggregate size 
and source, and asphalt binder. 

23-4.03.D Authorization
The Contractor may start HMA production if:

1. The Engineer's review of the JMF shows compliance with the specifications.
2. Verification is required, the JMF has been verified within 24 months before HMA

production.
3. The Agency performs verification testing; the Engineer authorizes the verified JMF.
4. The Contractor QC plan has been reviewed and approved.
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23-4.03.E Renewal
The JMF must be verified for renewal from samples taken from the plant to be used. The laboratory

who performs the verification must be qualified under the AASHTO resource program and the Caltrans 
Independent Assurance Program. The Contractor shall pay the cost of the JMF renewal. 

The Contractor may request a JMF renewal by submitting: 
1. Proposed JMF on a Contractor Job Mix Formula Proposal form
2. Previously verified JMF documented on a Caltrans Hot Mix Asphalt Verification form

dated within 24 months
3. Mix design documentation on a Contractor Hot Mix Asphalt Design Data form used for

the previously verified JMF
For a JMF renewal and upon request, in the Engineer's presence and from the same production 

run, the Contractor shall take samples of: 
1. Aggregates. Coarse, fine, and supplemental fine aggregates must be taken from the

combined cold-feed belt or the hot bins. Samples must be at least 120 pounds for each
coarse aggregate, 80 pounds for each fine aggregate, and 10 pounds for each type of
supplemental fines. For hot-bin samples, the Agency combines these aggregate
samples to verify the TV submitted on a Contractor Job Mix Formula Proposal form.

2. Asphalt binder. Take at least two 1-quart samples. Each sample must be in a
cylindrical-shaped can with an open top and friction lid. If the asphalt binder is modified
or rubberized, the asphalt binder must be sampled with the components blended in
the proportions to be used.

3. RAP. Samples must be at least 50 pounds from each fractionated stockpile.
4. Plant-produced HMA. The HMA samples must be at least 250 pounds.

The Contractor shall notify the Engineer at least 2 business days before sampling materials. For 
aggregate, RAP, and HMA, the Contractor shall split samples into at least 4 parts. The Contractor shall 
submit 3 parts and use 1 part for Contractor testing. 

The Contractor shall allow the Agency 20 business days from a complete JMF reverification 
submittal for document review of the aggregate qualities, mix design, and JMF. 

The most recent aggregate quality test results within the past 12 months may be used for verification 
of JMF renewal. 

The Agency may verify the JMF for renewal, at its own expense, in accordance with Section 23- 
4.03.C except: 

1. The Engineer keeps the samples until the Contractor provides test results for the
Contractor’s part on a Contractor Job Mix Formula Renewal form.

2. The Agency Lab tests samples of materials obtained from the HMA production until
after you submit test results that comply with the mix design specifications.

3. After completion of the JMF verification renewal document review, the Agency Lab
verifies each proposed JMF within 20 days of receiving the verification renewal
samples and the complete Contractor Job Mix Formula Renewal form.

4. The Contractor may not adjust the JMF due to a failed verification.

The Engineer will furnish the Contractor an HMA Verification form. 
The HMA Verification form is valid for 24 months. 
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23-4.03.F Modification
For an authorized JMF, the Contractor shall submit a modified JMF if there are changes to any of

the following: 
1. Asphalt binder supplier
2. Liquid antistrip producer
3. Liquid antistrip dosage

The Contractor may change any of the above items only once during the Contract. 
The Agency may authorize a JMF modification based upon review or require verification. The 

laboratory who prepares the JMF modification and, if requested, verification, must be qualified under 
the AASHTO re:source program and the Caltrans Independent Assurance Program. The Contractor 
shall pay the cost of the modified JMF verification. 

The Contractor shall submit the modified JMF request at least 20 days before production. Each 
modified JMF submittal must include: 

1. Proposed modified JMF on Contractor Job Mix Formula Proposal form, marked
Modified.

2. Mix design records on Contractor Hot Mix Asphalt Design Data form for the authorized
JMF to be modified.

3. JMF verification on Hot Mix Asphalt Verification form for the authorized JMF to be
modified.

4. Test results for the modified JMF in compliance with the mix design specifications.
Perform tests at the mix design OBC as shown on the Contractor Asphalt Mix Design
Data form.

With an accepted modified JMF submittal, the Agency Lab will verify each modified JMF within 20 
days of receiving all verification samples. 

The Agency Lab will verify the modified JMF after the modified JMF HMA is placed and verification 
samples are taken within the first 500 tons. The Agency Lab will test verification samples for compliance 
with: 

1. Air void content
2. Voids in mineral aggregate on plant-produced HMA mix design specifications
3. Dust proportion mix design specifications

If the modified JMF is verified, the Engineer will revise the Contractor’s Hot Mix Asphalt Verification 
form to include the new asphalt binder source, new liquid antistrip producer, or new liquid antistrip 
dosage. The Contractor’s revised form will have the same expiration date as the original form. 

23-5 PRODUCTION

23-5.01 General
The Contractor shall not start HMA production before authorization of the JMF.
Weighing and metering devices used for the production of HMA modified with additives must

conform to all requirements of Section 39 of the Caltrans Standard Specifications. 
If a loss-in-weight meter is used for dry HMA additive, the meter must have an automatic and 

integral material delivery control system for the refill cycle. 
The loss-in-weight meter shall be calibrated by: 

1. Including at least 1 complete system refill cycle during each calibration test run
2. Operating the device in a normal run mode for 10 minutes immediately before starting

the calibration process
3. Isolating the scale system within the loss-in-weight feeder from surrounding vibration
4. Checking the scale system within the loss-in-weight feeder for accuracy before and

after the calibration process and daily during mix production
5. Using a minimum 15 minute or minimum 250-pound test run size for a dry ingredient
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delivery rate of less than 1 ton per hour. 
6. Complying with the limits of Table B, "Conveyor Scale Testing Extremes," in the

Caltrans’ MPQP.

Aggregate shall be proportioned by hot or cold-feed control. 
HMA-LG asphalt binder temperature must be from 275 to 375 degrees F when mixed with 

aggregate. 
HMA ingredients shall be mixed into a homogeneous mixture of coated aggregates. 
HMA-LG must be produced at the temperatures shown in the following table: 

HMA-LG Production Temperatures 
HMA compaction Temperature (°F) 

HMA-LG 
Density based ≤ 325 

HMA-LG with WMA technology 
Density based 240–325 

If RAP is used, the asphalt plant must automatically adjust the virgin asphalt binder to account for 
RAP percentage and RAP binder. 

During production, the Contractor may adjust hot- or cold-feed proportion controls for virgin 
aggregate and RAP. For RAP substitution of 15 percent or less, RAP must be within ± 3 of RAP 
percentage shown in the Contractor Job Mix Formula Proposal form without exceeding 15 percent. For 
RAP substitution of greater than 15 percent, RAP must be within ± 3 of RAP percentage shown in the 
Contractor Job Mix Formula Proposal form without exceeding 25 percent. 

23-5.02 Warm Mix Asphalt Technology
All ingredients shall be proportioned by weight. The HMA plant process controller must be the sole

source of ingredient proportioning control and be fully interfaced with all scales and meters used in the 
production process. The addition of the HMA additive must be controlled by the plant process controller. 

Liquid ingredient additive, including a normally dry ingredient made liquid, must be proportioned 
with a mass flow meter at continuous mixing plants. A mass flow meter or a container scale to proportion 
liquid additives at batch mixing plants shall be used. 

Continuous mixing plants using HMA additives must comply with the following: 
1. Dry ingredient additives for continuous production must be proportioned with a

conveyor scale or a loss-in-weight meter.
2. HMA plant process controller and ingredient measuring systems must be capable of

varying all ingredient-feed rates proportionate with the dry aggregate delivery at all
production rates and rate changes.

3. Liquid HMA additive must enter the production stream with the binder. Dry HMA
additive must enter the production stream at or before the mixing area.

4. If dry HMA additives are used at continuous mixing HMA plants, bag-house dust
systems must return all captured material to the mix.

5. HMA additive must be proportioned to within ± 0.3 percent of the target additive rate.
Batch mixing plants using HMA additives must comply with the following: 

1. If a container scale is used, weigh additive before combining with asphalt binder. Keep
the container scale separate from other ingredient proportioning. The container scale
capacity must be no more than twice the volume of the maximum additive batch size.
The container scale's graduations must be smaller than the proportioning tolerance or
0.001 times the container scale capacity.

2. Dry HMA additive proportioning devices must be separate from metering devices for
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the aggregates and asphalt binder. Proportion dry HMA additive directly into the 
pugmill, or place in an intermediate holding vessel to be added to the pugmill at the 
appropriate time in the batch cycle. Dry ingredients for batch production must be 
proportioned with a hopper scale. 

3. Zero tolerance for the HMA additive batch scale is ± 0.5 percent of the target additive
weight. The indicated HMA additive batch scale weight may vary from the preselected
weight setting by up to ± 1.0 percent of the target additive weight.

23-5.03 Production Start-Up Evaluation
The agency may perform production start-up evaluation. The contractor is responsible for sampling

and splitting all required materials. 
Within the first 500 tons produced on the 1st day of HMA production, in the Engineer's presence, 

and from the same production run, the Contractor shall take samples of: 
1. Aggregates
2. Asphalt binder
3. RAP
4. HMA

The Contractor shall sample aggregates from the combined cold-feed belt or hot bin. The Contractor 
shall take RAP samples from the RAP system. 

For aggregates, RAP, and HMA, the Contractor shall split the samples into at least 4 parts and label 
their containers. The Contractor shall submit 3 parts to the Engineer and keep 1 part. The Engineer 
must retain 2 parts in the event of dispute resolution. 

The Contractor and the Engineer must test the samples and report test results, except for California 
Test 389 and AASHTO T 283. The Contractor shall allow the Agency 10 business days from the receipt 
of samples to report the test results of the production start-up evaluation. If the Contractor proceeds 
with paving before receipt of the test results, the Engineer may consider the HMA placed to be 
represented by these test results. 

California Test 389 and AASHTO T 283 is not required. 
If production stops for more than 60 days, the Contractor shall perform a production start-up 

evaluation. 
If production start-up evaluation fails, the Contractor shall stop production. 

23-5.04 Quality Control

23-5.04.A General
QC test results must comply with the specifications for Agency acceptance.
The Contractor shall condition each at-the-plant sample of HMA mixture when composite aggregate

absorption factor is greater than 2.0 percent as indicated by the JMF in compliance with sections 7.1.2, 
7.1.3, and 7.1.4 of AASHTO R 30. 

The Contractor shall prepare 3 briquettes for air voids content and voids in mineral aggregate 
determination. The Contractor shall report the average of 3 tests. If 2 consecutive material QC test 
results or any 3 material QC test results for 1 day's production do not comply with the specifications, 
the Contractor shall: 

1. Stop HMA production
2. Notify the Engineer
3. Take corrective action
4. Demonstrate compliance with the specifications before resuming production and

placement
For QC tests performed under AASHTO T 27, results are considered 1 QC test regardless of 

number of sieves out of compliance. 
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The Contractor shall not resume production and placement until the Engineer authorizes the 
Contractor’s corrective action proposal. 

23-5.04.B Aggregate
23-5.04.B.1 General

The Contractor shall test the quality characteristics of aggregates under the test methods and
frequencies shown in the following table: 

Aggregate Testing Frequencies 
Quality characteristic Test method Minimum testing frequency 

Gradationa AASHTO T 27 
1 per 500 tons and any remaining 
part Sand equivalentb, c AASHTO T 176 

Moisture contentd AASHTO T 255 
Crushed particles AASHTO T 335 

1 per 10,000 tons or 2 per project 
whichever is greater 

Los Angeles Rattler AASHTO T 96 
Flat and elongated particles ASTM D4791 
Fine aggregate angularity e AASHTO T 304 

Method A 
A. If RAP is used, test the combined aggregate gradation under California Test 384.
B. Reported value must be the average of 3 tests from a single sample.
C. Use of a sand reading indicator is required as shown in AASHTO T 176, Figure 1. Sections 4.7, "Manual

Shaker," 7.1.2, "Alternate Method No. 2," and 8.4.3, "Hand Method," do not apply. Prepare the stock solution as
specified in section 4.8.1, "Stock solution with formaldehyde," except omit the addition of formaldehyde.

D. Test at continuous mixing plants only. If RAP is used, test the RAP moisture content at continuous mixing plant
and batch mixing plant.

E. Waived if 10% or less non-manufactured sand.

23-5.04.B.2 Gradations
Aggregate gradation must be determined before the addition of asphalt binder and must include

supplemental fine aggregates. Test for aggregate gradation under AASHTO T 27. The Contractor shall 
not wash the coarse aggregate. The Contractor shall wash the fine aggregate only And shall use a 
mechanical sieve shaker. Aggregate shaking time must not exceed 10 minutes for each coarse and 
fine aggregate portion. 

Gradations are based on nominal maximum aggregate size. 

23-5.04.C Reclaimed Asphalt Pavement
The Contractor shall sample and test mix design RAP stockpile under California Test 384. The

Contractor shall report the average AASHTO T 308 uncorrected binder content on page 4 of the 
Contractor’s Hot Mix Asphalt Design Data form. When the mix design RAP stockpile is augmented, the 
Contractor shall sample RAP used to augment the stockpile at a minimum frequency of 1 sample per 
1,000 tons under California Test 384 before augmenting the stockpile. The Contractor shall test each 
sample to determine the uncorrected binder content under AASHTO T 308and average the results of 
the 3 tests. When tested under AASHTO T 308, the uncorrected binder content of each augmented 
RAP sample must be within ±2.00 percent of the average uncorrected asphalt binder content reported 
on page 4 of the Contractor’s Hot Mix Asphalt Design Data form. The Contractor must use the same 
ignition oven used to determine the uncorrected asphalt binder content reported on page 4 of the 
Contractor’s Hot Mix Asphalt Design Data form. 

The augmented RAP sample when tested under AASHTO T 209 must be within ±0.06 of the 
average maximum specific gravity reported on page 4 of the Contractor’s Hot Mix Asphalt Design Data 
form. 

The combined RAP sample when tested under AASHTO T 209 must be within ± 0.06 of the average 
maximum specific gravity reported on page 4 of the Contractor’s Caltrans Contractor Hot Mix Asphalt 
Design Data form. 
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for: 
During HMA-LG production, the Contractor shall sample RAP twice daily and perform QC testing 

1. Aggregate gradation at least once a day under California Test 384
2. Moisture content at least once a day

The Contractor shall submit QC test results for gradation with the combined aggregate gradation 
within 2 business days of taking RAP samples during HMA-LG production. 

23-5.04.D Liquid Antistrip Treatment
For each delivery of liquid antistrip to the HMA production plant, the Contractor shall submit a 1-

pint sample to the Engineer. The Contractor shall submit shipping documents and label each liquid 
antistrip sampling container with: 

1. Liquid antistrip type
2. Application rate
3. Sample date
4. Contract number

At the end of each day's production shift, the Contractor shall submit production data in electronic 
and printed media; present data on electronic media in a tab delimited format; use line feed carriage 
return with 1 separate record per line for each production data set; allow enough fields for the specified 
data; and include data titles at least once per report. For each HMA mixing plant type, the Contractor 
shall submit the following information in the order specified: 

1. For batch plant mixing:
1.1. Production date 
1.2. Time of batch completion 
1.3. Mix size and type 
1.4. Each ingredient's weight 
1.5. Asphalt binder content as a percentage of the total weight of mix 
1.6. Liquid antistrip content as a percentage of the asphalt binder weight 

2. For continuous mixing plant:
2.1. Production date 
2.2. Data capture time 
2.3. Mix size and type 
2.4. Flow rate of wet aggregate collected directly from the aggregate weigh belt 
2.5. Aggregate moisture content as a percentage of the dry aggregate weight 
2.6. Flow rate of asphalt binder collected from the asphalt binder meter 
2.7. Flow rate of liquid antistrip collected from the liquid antistrip meter 
2.8. Asphalt binder content as a percentage of the total weight of mix calculated 

from: 
2.8.1. Aggregate weigh belt output 
2.8.2. Aggregate moisture input 
2.8.3. Asphalt binder meter output 

2.9. Liquid antistrip content as a percentage of the asphalt binder weight calculated 
from: 

2.9.1. Asphalt binder meter output 
2.9.2. Liquid antistrip meter output 

For continuous mixing or batch-plant mixing, the Contractor shall sample asphalt binder before 
adding liquid antistrip. For continuous mixing, the Contractor shall sample the combined asphalt binder 
and liquid antistrip after the static mixer. 

If 3 consecutive sets of recorded production data show that the actual delivered liquid antistrip 
weight is more than ± 1 percent of the authorized mix design liquid antistrip weight, the Contractor shall 
stop production and take corrective action. 
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If a set of recorded production data shows that the actual delivered liquid antistrip weight is more 
than ± 2 percent of the authorized mix design liquid antistrip weight, the Contractor shall stop 
production. If the liquid antistrip weight exceeds 1.2 percent of the asphalt binder weight, the Contractor 
shall not use the HMA represented by that data. 

The continuous mixing plant controller proportioning the HMA must produce a production data log. 
The log must consist of a series of data sets captured at 10-minute intervals throughout daily 
production. The data must be a production activity register and not a summation. The material 
represented by the data is the quantity produced 5 minutes before and 5 minutes after the capture time. 
For the duration of the Contract, the collected data must be stored by the plant controller or a computer's 
memory at the plant. 

The Engineer will order proportioning activities stopped for any of the following reasons: 
1. The Contractor fails to submit data
2. The Contractor submits incomplete, untimely, or incorrectly formatted data
3. The Contractor fails to take corrective actions
4. The Contractor takes late or unsuccessful corrective actions
5. The Contractor fails to stop production when proportioning tolerances are exceeded
6. The Contractor uses malfunctioning or failed proportioning devices

If the Contractor stops production, they shall notify the Engineer of any corrective actions taken 
before resuming. 

23-5.04.E Warm Mix Asphalt Technology
The Contractor shall collect and hold data for the duration of the Contract and submit the electronic

media daily. The snapshot of production data must include the following: 
1. Production date
2. Production location
3. Time of day the data is captured
4. HMA mix type being produced and target binder rate
5. HMA additive type, brand, and target rate
6. Temperature of the binder and HMA mixture
7. For a continuous mixing plant, the rate of flow of the dry aggregate calculated from the

wet aggregate flow rate as determined by the conveyor scale
8. For a continuous mixing plant, the rate of flow of the asphalt meter
9. For a continuous mixing plant, the rate of flow of HMA additive meter
10. For batch plant mixing, actual batch weights of all ingredients
11. Dry aggregate to binder ratio calculated from metered ingredient output
12. Dry aggregate to HMA additive ratio calculated from metered output

At the end of each day's production shift, the Contractor shall submit electronic and printed media 
from the HMA plant process controller and present data on electronic media in comma-separated 
values or tab-separated values format. The captured data for the ingredients represented by the 
production snapshot must have allowances for sufficient fields to satisfy the amount of data required 
by these specifications and include data titles at least once per report. 

23-5.04.F Hot Mix Asphalt Mixtures
The Contractor shall test the quality characteristics of HMA under the test methods and frequencies

shown in the following table: 
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HMA-LG Production Testing Frequencies 
Quality characteristic Test method Minimum testing frequency 

Asphalt binder content AASHTO T 308, Method A 1 per 500 tons and any remaining 
part 

HMA moisture content AASHTO T 329 1 per 2,500 tons but not less than 1 
per paving day 

Air voids content AASHTO T 269 1 per 4,000 tons or 2 every 5 paving 
days, whichever is greater 

Voids in mineral 
aggregate 

MS-2 Asphalt Mixture 
Volumetrics 1 per 10,000 tons or 2 per project 

whichever is greater Dust proportion MS-2 Asphalt Mixture 
Volumetrics 

The Contractor shall submit QC test results within 3 business days of a request. 

23-6 CONSTRUCTION

23-6.01 General
The Contractor shall not place HMA on wet pavement or frozen surface.
HMA must be free of:

1. Segregation
2. Coarse or fine aggregate pockets
3. Hardened lumps
4. Marks
5. Tearing
6. Irregular texture

If widening existing pavement, the Contractor shall construct new pavement structure to match the 
elevation of the existing pavement's edge before placing HMA over the existing pavement. 

Until the adjoining through lane's top layer has been paved, the Contractor shall not pave the top 
layer of: 

1. Shoulders
2. Tapers
3. Transitions
4. Road connections
5. Driveways
6. Curve widenings
7. Chain control lanes
8. Turnouts
9. Turn pockets

If the number of lanes changes, the Contractor shall pave each through lane's top layer before 
paving a tapering lane's top layer. Simultaneous to paving a through lane's top layer, the Contractor 
may pave an adjoining area's top layer, including shoulders. The Contractor shall not operate spreading 
equipment on any area's top layer until completing final compaction. 

If shoulders or median borders are shown, the Contractor shall pave shoulders and median borders 
adjacent to the lane before opening a lane to traffic. 

If shoulder conform tapers are shown, the Contractor shall place conform tapers concurrently with 
the adjacent lane's paving. 

If a driveway or a road connection is shown, the Contractor shall place additional HMA along the 
pavement's edge to conform to road connections and driveways, hand rake, if necessary, and compact 
the additional HMA to form a smooth conform taper. 
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23-6.02 Equipment

23-6.02.A Spreading Equipment
Paving equipment for spreading must be:

1. Self-propelled
2. Mechanical
3. Equipped with a screed or strike-off assembly that can distribute HMA the full width of

a traffic lane
4. Equipped with a full-width compacting device
5. Equipped with automatic screed controls and sensing devices that control the

thickness, longitudinal grade, and transverse screed slope
The Contractor shall install and maintain grade and slope references. 
The screed must be heated and produce a uniform HMA surface texture without tearing, shoving, 

or gouging. 
The paver must not leave marks such as ridges and indentations unless the Contractor can 

eliminate them by rolling. 
Rollers must be equipped with a system that prevents HMA from sticking to the wheels. The 

Contractor may use a parting agent that does not damage the HMA or impede the bonding of layers. 

23-6.02.B Material Transfer Vehicle
If a material transfer vehicle is specified, the material transfer vehicle must have sufficient capacity

to prevent stopping the paver and must be capable of: 
1. Either receiving HMA directly from trucks or using a windrow pickup head to load it

from a windrow deposited on the roadway surface
2. Remixing the HMA with augers before transferring into the paver's receiving hopper or

feed system
3. Transferring HMA directly into the paver's receiving hopper or feed system

23-6.02.C Hauling Equipment
Vehicles used for hauling HMA mixtures must have tight, smooth, metal beds, and must be free

from dust, screenings, excessive petroleum oils, volatiles, or other mineral spirits that may affect the 
mix being hauled. Trucks must be provided with tarpaulins or cargo covers of sufficient size and weight 
to protect the entire load. 

23-6.03 Surface Preparation
The Contractor shall prepare subgrade to receive HMA under the sections for the material involved.

Subgrade must be free of loose and extraneous material. 
Before placing HMA, the Contractor shall remove loose paving particles, dirt, and other extraneous 

material by any means. 
The full-width of a surface to which tack coat is to be applied shall be cleaned with a self-propelled, 

truck-mounted sweeper equipped with both power brooms and a vacuum system to remove loose dirt, 
sand, dust and other objectionable material. The surface to which tack coat is to be applied shall be 
dry prior to application. 
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23-6.04 Tack Coat
Prior to applying tack coat, the Contractor shall submit calculations for the minimum spray rate

required to achieve the minimum residual rate. 
The Contractor shall apply a tack coat: 

1. To existing pavement including planed surfaces
2. Between HMA layers
3. To vertical surfaces of:

3.1. Curbs
3.2. Gutters
3.3. Construction joints

The surfaces of structures and trees adjacent to the areas being treated shall be protected to 
prevent their being splashed or damaged. 

Equipment for the application of tack coat must comply with section 37-1.03B of the Caltrans 
Standard Specifications. 

For gore points and other areas not accessible to a truck distributor bar, the Contractor shall apply 
by hand spraying. 

The Contractor shall close areas receiving tack coat to traffic and shall not allow the tracking of tack 
coat onto pavement surfaces beyond the job site. 

If the Contractor uses an asphalt binder for tack coat, the asphalt binder temperature must be from 
285 to 350 degrees F when applied. 

A certificate of compliance for each truckload of emulsion or asphalt binder shall be provided to the 
Engineer before the application of tack coat starts. The Engineer may obtain and retain samples for 
testing. 

Immediately after cleaning the surface, except if water was used, the Contractor shall apply a tack 
coat in one application at the minimum residual rate shown in the table. If water was used, the 
Contractor shall not apply a tack coat until immediately after the surface is dry. The distributor truck 
spray bar shall be pressurized during application and discharge tack coat material in a fan shape (spray 
cone) from each nozzle. The spray bar shall be set at a height above the existing pavement which 
results in each interior spray cone overlapping a minimum of twice before coming into contact with the 
underlying pavement. Streaking or streaked applications will not be accepted. 

Tack Coat Application Rates for HMA 

HMA over: 

Minimum residual rates1 (gallons/square yard) 

CSS-1/CSS-1h, SS- 
1/SS-1h and QS- 

1h/CQS-1h 
asphaltic emulsion 

CRS-1/CRS-2 and 
QS-1/CQS-1 

asphaltic emulsion 

Asphalt binder and 
PMCRS-2/PMCRS- 

2h 
asphaltic emulsion 

New HMA (between layers) 0.02 0.03 0.02 
Concrete pavement and 
existing asphalt concrete 
surfacing 

0.03 0.04 0.03 

Planed Pavement 0.05 0.06 0.04 
1. The residual application rate will be verified in accordance with ASTM D2995.

Following the application of tack coat, the surface shall be allowed to cure without being disturbed 
for period of time necessary to permit setting of the tack coat. Tack coat shall be applied only as far in 
advance of the placing of the overlying layer as required for that day's operation. Treated surface shall 
be protected from damage until the succeeding course of pavement is placed. 

The Contractor shall apply a tack coat to vertical surfaces with a residual rate that will thoroughly 
coat the vertical face without running off. 
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The Contractor shall notify the Engineer if asphaltic emulsion is diluted with water. The weight ratio 
of added water to asphaltic emulsion must not exceed 1 to 1. 

The Contractor shall measure added water either by weight or volume under section 9-1.02 of the 
Caltrans Standard Specifications or use water meters from water agencies. If the Contractor measures 
water by volume, apply a conversion factor to determine the correct weight. 

With each dilution, the Contractor shall submit: 

1. Weight ratio of water to bituminous material in the original asphaltic emulsion
2. Weight of asphaltic emulsion before diluting
3. Weight of added water
4. Final dilution weight ratio of water to asphaltic emulsion

If authorized, the Contractor may change tack coat rates. 
Immediately in advance of placing HMA, the Contractor shall apply additional tack coat to damaged 

areas or where loose or extraneous material is removed. 

23-6.05 Placement

23-6.05.A General
The Engineer will meet daily with the Contractor on days when paving occurs to ensure the

Contractor’s operations are continuous and non-stop. 
The Contractor shall deliver HMA to the site in a thoroughly mixed condition and spread by a self- 

propelled asphalt paving machine. 
HMA shall not be placed when the air temperature is below 50°F unless using an approved WMA 

technology. 
HMA-LG with WMA water injection technology shall be spread at a mix temperature of not less than 

260°F, or not less than 250°F if a WMA additive technology is used. 
No placement will be allowed when the roadway is moist, damp or when it is raining. For the purpose 

of this provision, "raining" means any weather condition that causes the roadway to become moist or 
damp. In the case of sudden precipitation, all paving work must stop immediately, all HMA on site not 
yet placed and all HMA in transit from the plant will be rejected and no payment will be allowed. 

The Contractor may deposit HMA in a windrow and load it in the paver if: 
1. Paver is equipped with a hopper that automatically feeds the screed
2. Loading equipment can pick up the windrowed material and deposit it in the paver

hopper without damaging base material
3. Activities for depositing, pickup, loading, and paving are continuous

The Contractor shall not use petroleum products such as kerosene or diesel fuel to release HMA 
from trucks, spreaders, or compactors. 

Where the pavement thickness shown is 0.30 foot or greater, the Contractor may place HMA-LG in 
multiple lifts not less than 0.15 foot each. If placing HMA-LG in multiple lifts: 

1. Table in Section 23-3.01.C does not apply
2. Aggregate gradation must comply with the requirements shown in the following table:

Aggregate Gradation Requirements 
HMA-LG lift thickness Gradation 

0.15 to less than 0.20 foot 1/2 inch 
0.20 foot or greater 3/4 inch 

3. A tack coat must be applied before placing a subsequent lift
4. The Engineer will evaluate each HMA-LG lift individually for compliance
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If the ambient air temperature is below 60 degrees F, the Contractor shall cover the loads in trucks 
with tarpaulins. If the time for HMA discharge to truck at the HMA plant until transfer to paver's hopper 
is 90 minutes or greater and if the ambient air temperature is below 70 degrees F, the Contractor shall 
cover the loads in trucks with tarpaulins, unless the time from discharging to the truck until transfer to 
the paver's hopper or the pavement surface is less than 30 minutes. The tarpaulins must completely 
cover the exposed load until the Contractor transfers the mixture to the paver's hopper or the pavement 
surface. 

The Contractor shall spread HMA-LG with WMA at the ambient air and surface temperatures shown 
in the following table: 

Minimum Ambient Air and Surface Temperatures 
Lift thickness 

(feet) 
Ambient air (°F) Surface (°F) 

Unmodified 
asphalt binder 

Modified asphalt 
binder 

Unmodified 
asphalt binder 

Modified asphalt 
binder 

HMA-LG produced with WMA water injection technology 
<0.15 55 50 60 55 
≥0.15 45 45 50 50 

HMA-LG produced with WMA additive technology 
<0.15 45 45 50 45 
≥0.15 40 40 40 40 

23-6.05.B Longitudinal Joints
Longitudinal joints in the top layer must match lane lines. Alternate the longitudinal joint offsets in

the lower layers at least 0.5 foot from each side of the lane line. Other longitudinal joint placement 
patterns are allowed if authorized. 

Vertical longitudinal joints are not allowed at any time between adjacent lanes open to traffic. Daily 
work shall be planned to not leave any exposed vertical longitudinal edge at the end of the shift. 

The Contractor shall place temporary HMA conforms along the transverse edge at each lane's end, 
and when authorized by the Agency, along the exposed longitudinal edges between adjacent lanes. All 
temporary conforms shall be constructed at a 50:1 (horizontal:vertical) slope or flatter. Hand rake and 
compact all temporary HMA conforms. The Contractor may place kraft paper or other authorized 
release agent under the conform tapers to facilitate the taper removal when paving activities resume. 

If placing HMA against the edge of existing pavement, the Contractor shall saw cut or grind the 
pavement straight and vertical along the joint and remove extraneous material. 

23-6.06 Compaction
The Contractor shall start rolling at the lower edge and progress toward the highest part except

when compacting layers which exceed 4 inches in compacted thickness. For layers which exceed 4 
inches in compacted thickness, the Contractor shall start rolling in the middle of the mat, and advance 
gradually to both edges. Supported edges (edges along concrete curbs and gutters, or headers) shall 
be rolled before unsupported edges. If approved, the Contractor may delay rolling of an unsupported 
edge if the required density is achieved on the remainder of the mat after the completion of finish rolling. 

The Contractor shall complete finish rolling activities before the pavement surface temperature is: 
1. Below 150 degrees F for HMA with unmodified binder
2. Below 140 degrees F for HMA with modified binder

Rolling must leave the completed surface compacted and smooth without tearing, cracking, or 
shoving. 

If a vibratory roller is used as a finish roller, the vibrator must be turned off. 
HMA, after the completion of rolling, shall be compacted to not less than 91 percent and not more 

than 97 percent of the maximum theoretical density (MTD) as determined in accordance with AASHTO 
T 209. The density of lifts placed on aggregate base may be between 90 and 97 percent, if approved 
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by the Agency. 
The Contractor shall not open new HMA pavement to traffic until its mid depth temperature is below 

160 degrees F. 
If the surface to be paved is both in sunlight and shade, pavement surface temperatures are taken 

in the shade. 

23-6.07 Smoothness
If an inertial profiler is required, the criteria and tolerances will be provided in the Project Special

Provisions. 
The top layer of HMA pavement must not vary from the lower edge of a 12-foot straightedge: 

1. More than 0.01 foot when the straightedge is laid parallel with the centerline
2. More than 0.02 foot when the straightedge is laid perpendicular to the centerline and

extends from edge to edge of a traffic lane
3. More than 0.02 foot when the straightedge is laid within 24 feet of a pavement

conform

23-6.08 Quality Control

23-6.08.A HMA Density
The Contractor is responsible for the quality control process necessary to achieve the required

density. 

23-7 NOT USED

23-8 NOT USED

23-9 ACCEPTANCE

23-9.01 General
Laboratories must be accredited for testing HMA in accordance with ASTM D3666. Technicians

must be certified by Caltrans to perform specified tests. 
With the exception of bituminous distributor testing, coring, and dispute resolution, materials testing 

necessary to determine conformance with the requirements of Section 23 will be performed by the 
Agency and the cost thereof will be borne by the Agency. 

HMA will be accepted on a lot basis. A lot is 500 tons or a portion thereof. If the portion is 200 tons 
or less it may be incorporated into the last 500-ton lot of the day or the first 500-ton lot of the following 
day and might not be sampled separately. 

HMA may be sampled from any of the following locations: 
1. Plant
2. Truck
3. Windrow
4. Mat behind the paver

The Engineer acceptance samples must be obtained by the Contractor at the Contractor’s expense, 
and no additional compensation will be paid. The Contractor shall sample in the presence of the 
Engineer. The Contractor shall split the Engineer acceptance samples into at least 4 parts. The 
Engineer retains 3 parts and the Contractor keeps 1 part. 

To obtain workability of the HMA-LG sample for splitting, the Engineer will reheat each sample of 
HMA-LG mixture not more than 2 cycles. 

The Engineer will condition each at-the-plant sample of HMA mixture when composite aggregate 
absorption factor is greater than 2.0 percent as indicated by the JMF in compliance with sections 7.1.2, 
7.1.3, and 7.1.4 of AASHTO R 30. 
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For Agency acceptance tests performed under AASHTO T 27, results are considered 1 Agency 
acceptance test regardless of the number of sieves out of compliance. 

The Engineer will accept HMA based on: 
1. Authorized JMF
2. Authorized QC plan
3. Asphalt binder compliance
4. Asphalt emulsion compliance
5. Visual inspection
6. Pavement smoothness

The Agency will accept HMA based on compliance with: 
1. Aggregate quality requirements shown in the following tables:

HMA- LG Aggregate Quality 
Quality Characteristic Test Method Requirement 

Aggregate gradationa AASHTO T 27 JMF ± Tolerance 
Percent of crushed particles 
Coarse aggregate (min, %) 

One-fractured face 
Two-fractured faces 

Fine aggregate (min, %) 
(Passing No. 4 sieve 
And retained on No. 8 sieve.) 
One-fractured face 

AASHTO T 335 
95 
90 

70 

Los Angeles Rattler (max, %) 
AASHTO T 96 Loss at 100 Rev. 12 

Loss at 500 Rev. 40 
Sand equivalent (min)b, c AASHTO T 176 47 
Flat and elongated particles (max, 
% by weight at 5:1) 

ASTM D4791 10 

Fine aggregate angularity (min, %)d AASHTO T 304, Method A 45 
A. The Engineer determines combined aggregate gradations containing RAP under California Test 384. The

Engineer uses the correlation factor from Contractor Hot Mix Data Form and mathematically combines the virgin
and corrected RAP aggregate gradations at the correct proportions to obtain the combined gradation.

B. Reported value must be the average of 3 tests from a single sample.
C. Use of a sand reading Indicator is required as shown in AASHTO T 176, Figure 1. Sections 4.7, "Manual Shaker,"

7.1.2, "Alternate Method No. 2," and 8.4.3, "Hand Method," do not apply.
Prepare the stock solution as specified in section 4.8.1, "Stock solution with formaldehyde," except omit the 
addition of formaldehyde. 

D. The Engineer waives this specification if the HMA-LG contains 10 percent or less of nonmanufactured
sand by weight of total aggregate. Manufactured sand is fine aggregate produced by crushing rock or
gravel.
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RHMA-G Aggregate Quality 
Quality Characteristic Test Method Requirement 

Aggregate gradation AASHTO T 27 JMF ± Tolerance 
Percent of crushed particles 
Coarse aggregate (min, %) 

One-fractured face 
Two-fractured faces 

Fine aggregate (min, %) 
(Passing No. 4 sieve 
And retained on No. 8 sieve.) 
One-fractured face 

AASHTO T 335 
-- 
90 

70 

Los Angeles Rattler (max, %) 
AASHTO T 96 Loss at 100 Rev. 12 

Loss at 500 Rev. 40 
Sand equivalent (min)a, b AASHTO T 176 47 
Flat and elongated particles (max, 
% by weight at 5:1) 

ASTM D4791 Report only 

Fine aggregate angularity (min, %)c AASHTO T 304, Method A 45 
A. Reported value must be the average of 3 tests from a single sample.
B. Use of a sand reading Indicator is required as shown in AASHTO T 176, Figure 1. Sections 4.7, "Manual Shaker,"

7.1.2, "Alternate Method No. 2," and 8.4.3, "Hand Method," do not apply.
Prepare the stock solution as specified in section 4.8.1, "Stock solution with formaldehyde," except omit the 
addition of formaldehyde. 

C. The Engineer waives this specification if RHMA-G contains 10 percent or less of nonmanufactured
sand by weight of total aggregate. Manufactured sand is fine aggregate produced by crushing rock or
gravel.

2. If RAP is used, RAP quality requirements shown in the following table:

Reclaimed Asphalt Pavement Quality 
Quality Characteristic Test Method Requirement 

Uncorrected binder content (% within the average value 
reporteda) AASHTO T 308 ± 2.00 
Specific gravity (within the average value reportedb) AASHTO T 209 ± 0.06 
aAverage uncorrected binder content of three ignition oven tests performed at JMF 
verification. Engineer must use the same ignition oven used to determine the average 
uncorrected binder content at JMF verification. 
bAverage maximum specific gravity reported on page 4 of Contractor Hot Mix Asphalt 
Design Data form. 
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3. In-place HMA quality requirements shown in the following tables:
HMA-LG Acceptance In Place 

Quality Characteristic Test Method Requirement 
Asphalt binder content (%) AASHTO T 308 

Method A JMF -0.30, +0.50 
HMA-LG moisture content (max, %) AASHTO T 329 1.00 
Air voids content @ Ndesign (%)a, b AASHTO T 269 4.0 ± 1.5 
Voids in mineral aggregate on laboratory- 
produced HMA-LG (min, %)d 

Gradation: 
3/8-inch 
1/2-inch 
3/4-inch 

MS-2 Asphalt 
Mixture Volumetricsc 

15.5-18.5 
14.5-17.5 
13.5-16.5 

Voids in mineral aggregate on plant- 
produced HMA (min, %)a 

Gradation: 
3/8-inch 
1/2-inch 
3/4-inch 

MS-2 Asphalt 
Mixture Volumetricsc 

14.5-17.5 
13.5-16.5 
12.5-15.5 

Dust proportiona MS-2 Asphalt 
Mixture Volumetrics 

0.6–1.3g 

Density of core (% of max theoretical density)e, f California Test 375 91.0–97.0 
A. Prepare 3 briquettes. Report the average of 3 tests.
B. The Engineer determines the bulk specific gravity of each lab-compacted briquette under AASHTO T 275, Method

A, and theoretical maximum specific gravity under AASHTO T 209, Method A.
C. Determine bulk specific gravity under AASHTO T 275, Method A.
D. The Engineer determines the laboratory-prepared HMA-LG value for only mix design verification.
E. The Engineer determines percent of theoretical maximum density under California Test 375 except the Engineer

uses:
1. AASHTO T 275, Method A, to determine in-place density of each density core instead of using the nuclear gauge
2. AASHTO T 209, Method A to determine theoretical maximum density instead of calculatingtest maximum density

F. The Engineer determines theoretical maximum density under AASHTO T 209, Method A, for each lot (500 tons or
portion thereof).
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RHMA-G Acceptance In Place 
Quality Characteristic Test Method Requirement 

Asphalt binder content (%) AASHTO T 308 
Method A JMF -0.40, +0.50 

HMA moisture content (max, %) AASHTO T 329 1.00 
Air voids content @ Ndesign (%)a, b AASHTO T 269 4.0 ± 1.5 
Voids in mineral aggregate on laboratory- MS-2 Asphalt 

18.0–23.0 

produced HMAd (min, %) Mixture Volumetricsc 

Gradation: 
1/2-inch 

Voids in mineral aggregate on plant- 
produced HMA (min, %)a 

Gradation: 
1/2-inch 

MS-2 Asphalt 
Mixture Volumetricsc 

18.0–23.0 
Dust proportiona MS-2 Asphalt 

Mixture Volumetrics 
Report only 

Density of core (% of max theoretical density)e, f California Test 375 91.0–97.0 
A. Prepare 3 briquettes. Report the average of 3 tests.
B. The Engineer determines the bulk specific gravity of each lab-compacted briquette under AASHTO

T 275, Method A, and theoretical maximum specific gravity under AASHTO T 209, Method A.
C. Determine bulk specific gravity under AASHTO T 275, Method A.
D. The Engineer determines the laboratory-prepared RHMA-G value for only mix design verification.
E. The Engineer determines percent of theoretical maximum density under California Test 375 except the

Engineer uses:
1. AASHTO T 275, Method A, to determine in-place density of each density core instead of using

the nuclear gauge
2. AASHTO T 209, Method A to determine theoretical maximum density instead of calculatingtest

maximum density
F. The Engineer determines theoretical maximum density under AASHTO T 209, Method A, for each lot

(500 tons or portion thereof).

23-9.02 HMA Density
Cores for determining the density of the compacted HMA will be taken on a lot basis. A minimum

of 3 random cores shall be taken per lot in the presence of the Engineer. The cores must be taken in 
accordance with the Special Provisions and as directed by the Engineer. The Contractor shall backfill 
and compact holes from coring with authorized material. 

Core samples for determination of the density of completed pavements must be obtained by the 
Contractor at the Contractor’s expense, and no additional compensation will be paid. The core samples 
must be 4 inches in diameter. The Contractor may utilize a nuclear density gauge for preliminary testing. 
Dry ice may be used for cooling the pavement prior to coring. The number and locations of the samples 
will be as agreed upon in the field by the Engineer and the Contractor. Samples must be neatly cut with 
a saw, core drill, or other approved equipment. The Contractor must provide the core samples to the 
Engineer within 2 hours after final compaction. 

Actual core locations will be randomly selected per ASTM D3665 (Random Method). 
The Engineer will calculate the percent of MTD to the nearest 0.1 percent for each core by dividing 

the in-place density by the MTD and multiplying by 100 percent. The mean percent of MTD will be used 
by the Engineer to determine compliance with the specification for each lot. 

If the percent of theoretical maximum density does not comply with the specifications, the Engineer 
must accept the HMA lot and take a payment deduction as shown in the following table: 
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Reduced Payment Factors for Percent of Maximum Theoretical Density 
HMA percent of 

maximum theoretical 
density 

Reduced payment 
factor 

HMA percent of 
maximum theoretical 

density 

Reduced payment 
factor 

91.0 0.0000 97.0 0.0000 
90.9 0.0125 97.1 0.0125 
90.8 0.0250 97.2 0.0250 
90.7 0.0375 97.3 0.0375 
90.6 0.0500 97.4 0.0500 
90.5 0.0625 97.5 0.0625 
90.4 0.0750 97.6 0.0750 
90.3 0.0875 97.7 0.0875 
90.2 0.1000 97.8 0.1000 
90.1 0.1125 97.9 0.1125 
90.0 0.1250 98.0 0.1250 
89.9 0.1375 98.1 0.1375 
89.8 0.1500 98.2 0.1500 
89.7 0.1625 98.3 0.1625 
89.6 0.1750 98.4 0.1750 
89.5 0.1875 98.5 0.1875 
89.4 0.2000 98.6 0.2000 
89.3 0.2125 98.7 0.2125 
89.2 0.2250 98.8 0.2250 
89.1 0.2375 98.9 0.2375 
89.0 0.2500 99.0 0.2500 

<89.0 Remove and replace >99.0 Remove and replace 

23-10 RUBBERIZED HOT MIX ASPHALT-GAP GRADED

23-10.01 General

23-10.01.A Summary
Section 23-10 includes specifications for producing and placing rubberized hot mix asphalt–gap

graded. The Contractor may produce RHMA-G using a WMA technology. 
23-10.02 Submittals

23-10.02.A General
At least 5 business days before use, the Contractor shall submit the permit issued by the local air

district for asphalt rubber binder blending equipment. If an air quality permit is not required by the local 
air district for producing asphalt rubber binder, the Contractor shall submit verification from the local air 
district that an air quality permit is not required. 

At least 10 days before RHMA-G production, the Contractor shall submit the name of an authorized 
laboratory to perform QC testing for asphalt rubber binder. The authorized laboratory must comply with 
the Caltrans Independent Assurance Program. 

23-10.02.B Job Mix Formula
The Contractor’s proposed JMF, shall include the SDS for:

1. Base asphalt binder
2. CRM and asphalt modifier
3. Blended asphalt rubber binder components

The JMF must be based on the superpave HMA mix design as described in MS-2 Asphalt Mix 
Design Methods by the Asphalt Institute. 
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23-10.02.C Asphalt Rubber Binder
The Contractor shall submit a proposal for asphalt rubber binder design and profile. The design

shall include the asphalt binder, asphalt modifier, and CRM and their proportions. 
If the Contractor changes asphalt rubber binder supplier or any component material used in asphalt 

rubber binder or its percentage, they shall submit a new JMF. 
For the asphalt rubber binder used, the Contractor shall submit: 

1. Log of production daily.
2. Certificate of compliance with test results for CRM and asphalt modifier with each

truckload delivered to the HMA plant. The certificate of compliance for asphalt modifier
must represent no more than 5,000 lb.

3. Certified weight slips for the CRM and asphalt modifier furnished.
4. QC test results on viscosity within 2 business days after sampling.
5. QC test results on cone penetration, resilience, and softening point within 3 business

days after sampling.
The Contractor shall submit a certificate of compliance for the CRM and asphalt modifier. With the 

certificate of compliance, the Contractor shall submit test results for CRM and asphalt modifier with 
each truckload delivered to the HMA plant. 

23-10.03 Quality Assurance

23-10.03.A Job Mix Formula Verification
If the Contractor requests, the Engineer will verify RHMA-G quality requirements within 7 days of

receiving all verification samples and after the JMF document submittal has been accepted. 

23-10.04 Quality Control

23-10.04.A Asphalt Rubber Binder

23-10.04.A.1 General
The asphalt rubber binder blending plant must conform to all requirements of Section 39 of the

Caltrans Standard Specifications. 
Asphalt rubber binder samples shall be taken from the feed line connecting the asphalt rubber 

binder tank to the HMA plant. 

23-10.04.A.2 Asphalt Modifier
The Contractor shall test asphalt modifier under the test methods and frequencies shown in the 

following table: 

Asphalt Modifier for Asphalt Rubber Binder 
Quality Characteristic Test Method Frequency 

Viscosity ASTM D445 
1 per shipment Flash point ASTM D92 

Molecular analysis: 
Asphaltenes 
Aromatics 

ASTM D2007 1 per shipment 
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23-10.04.A.3 Crumb Rubber Modifier
The Contractor shall sample and test scrap tire crumb rubber and high natural crumb rubber

separately. The Contractor shall test CRM under the test methods and frequencies shown in the 
following table: 

Crumb Rubber Modifier for Asphalt Rubber Binder 
Quality Characteristic Test Method Frequency 

Scrap tire crumb rubber gradation California Test 385 1 per 10,000 lb 
High natural crumb rubber gradation California Test 385 1 per 3,400 lb 
Wire in CRM California Test 385 

1 per 10,000 lb 
Fabric in CRM California Test 385 
CRM particle length -- 
CRM specific gravity California Test 208 
Natural rubber content in high natural crumb rubber ASTM D297 1 per 3,400 lb 

23-10.04.A.4 Asphalt Rubber Binder
The Contractor shall test asphalt rubber binder under the test methods and frequencies shown in

the following table: 

Quality Characteristic Test Method Frequency 
Cone penetration ASTM D217 

1 per lota Resilience ASTM D5329 
Softening point ASTM D36/D36M 
Viscosity ASTM D7741/D7741M 15 minutes before use per lota 

A. The lot is defined in the Department's MPQP.

The Contractor shall retain the sample from each lot. The Contractor shall test for cone penetration, 
resilience, and softening point for the first 3 lots and, if all 3 lots pass, the testing frequency may be 
reduced to once for every 3 lots. 

If QC test results indicate that the asphalt rubber binder does not comply with the specifications, 
the Contractor shall take corrective action and notify the Engineer. 

23-10.04.B Aggregates
The Contractor shall test the quality characteristics of aggregates under the test methods and

frequencies shown in section 23-5.04.B. 

23-10.04.C Rubberized Hot Mix Asphalt-Gap Graded Production
The Contractor shall test the quality characteristics of RHMA-G under the test methods and

frequencies shown in section 23-5.04.F. 

23-10.05 Department Acceptance

23-10.05.A General
The Department accepts RHMA-G based on compliance with:

1. Aggregate quality requirements shown in section 23-9.01 for RHMA-G.
2. In-place RHMA-G quality requirements shown section 23-9.01 for RHMA-G.
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23-10.05.B Asphalt Rubber Binder

23-10.05.B.1 General
The Department does not use asphalt rubber binder design profile for production acceptance.

23-10.05.B.2 Asphalt Modifier
The Department accepts asphalt modifier based on compliance with the requirements shown in the

following table: 

Asphalt Modifier for Asphalt Rubber Binder 
Quality Characteristic Test Method Requirement 

Viscosity at 100 °C (m2/s x 10-6) ASTM D445 X ± 3a 

Flash point (min, °C) ASTM D92 207 
Molecular analysis: 

Asphaltenes (max, % by mass) 
ASTM D2007 

0.1 
Aromatics (min, % by mass) 55 
A. The symbol X is the asphalt modifier viscosity.

23-10.05.B.3 Crumb Rubber Modifier
CRM used must be on the Authorized Materials List for Crumb Rubber Modifier.
CRM must be a ground or granulated combination of scrap tire crumb rubber and high natural scrap

tire crumb rubber, CRM must be 75.0 ± 2.0 percent scrap tire crumb rubber and 25.0 ± 2.0 percent high 
natural scrap tire crumb rubber by total weight of CRM. Scrap tire crumb rubber and high natural scrap 
tire crumb rubber must be derived from waste tires described in Pub Res Code § 42703. 

The Department accepts CRM, scrap tire crumb rubber, and high natural crumb rubber based on 
compliance with the requirements shown in the following table: 

Crumb Rubber Modifier for Asphalt Rubber Binder 
Quality Characteristic Test Method Requirement 

Scrap tire crumb rubber gradation (% passing No. 8 sieve) California Test 385 100 
High natural crumb rubber gradation (% passing No. 10 
sieve) 

California Test 385 100 

Wire in CRM (max, %) California Test 385 0.01 
Fabric in CRM (max, %) California Test 385 0.05 
CRM particle length (max, in) -- 3/16 
CRM specific gravity California Test 208 1.1–1.2 
Natural rubber content in high natural crumb rubber (%) ASTM D297 40.0–48.0 

Scrap tire crumb rubber and high natural crumb rubber are sampled and tested separately. 

23-10.05.B.4 Asphalt Rubber Binder
For Department acceptance testing, the Contractor shall take samples of asphalt rubber binder in

the Engineer's presence every 5 lots or once a day, whichever is greater. Each sample must be in a 6 
qt can with open top and friction lid. 

The Department accepts asphalt rubber binder based on compliance with the requirements shown 
in the following table: 
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Quality Characteristic Test Method Requirement 
Cone penetration at 25 °C (0.10 
mm) 

ASTM D217 25–70 

Resilience at 25 °C (min, % 
rebound) 

ASTM D5329 18 

Softening point (°C) ASTM D36/D36M 52–74 
Viscosity at 190 °C 
(centipoises)a 

ASTM 
D7741/D7741M 

1,500–4,000 

A. Prepare sample for viscosity test under California Test 388.

23-10.06 Materials

23-10.06.A Rubberized Hot Mix Asphalt-Gap Graded Mix Design
For RHMA-G, the mix design must comply with the requirements shown in the following table:

RHMA-G Mix Design Requirements 
Quality Characteristic Test Method Requirement 

Air voids content (%) AASHTO T 269a Ndesign = 4.0 
Gyration compaction (no. of gyrations) AASHTO T 312 Ndesign = 50– 

150b 

Voids in mineral aggregate (min, %) SP-2 
Asphalt Mixture 

Volumetricsc 

18.0–23.0 

Dust proportion SP-2 
Asphalt Mixture 

Volumetrics 
Report only 

Hamburg wheel track (min, number of passes at 0.5-inch rut California Test 
depth) 389d 

Binder grade: 

PG 64 15,000 
Hamburg wheel track (min, number of passes at the inflection California Test 
point) 389d 

Binder grade: 

PG 64 Report only 
Moisture susceptibility, dry strength (min, psi) AASHTO T 283d 100 
Moisture susceptibility, wet strength (min, psi) AASHTO T 283d, e 70 

A. Calculate the air voids content of each specimen using AASHTO T 275, Method A, to determine bulk specific
gravity and AASHTO T 209, Method A, to determine theoretical maximum specific gravity. Under AASHTO T 209,
use a digital manometer when performing AASHTO T 209.

B. Superpave gyratory compactor ram pressure may be increased to a maximum of 825kPa, and specimens may be
held at a constant height for a maximum of 90 minutes.

C. Measure bulk specific gravity using AASHTO T 275, Method A.
D. Test plant produced RHMA.
E. Freeze thaw required.
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The Contractor shall determine the quantity of asphalt rubber binder to be mixed with the aggregate 
for RHMA-G as follows: 

1. Base the calculations on the average of 3 briquettes produced at each asphalt rubber
binder content.

2. Plot asphalt rubber binder content versus average air voids content for each set of 3
specimens and connect adjacent points with a best-fit curve.

3. Calculate voids in mineral aggregate for each specimen, average each set, and plot
the average versus asphalt rubber binder content.

4. Calculate the dust proportion and plot versus asphalt rubber binder content.
5. From the curve plotted, select the theoretical asphalt rubber binder content at 4

percent air voids.
6. At the selected asphalt rubber binder content, calculate dust proportion.
7. Record the asphalt rubber binder content in the Contractor Hot Mix Asphalt Design

Data Form as the OBC.
The OBC must not fall below 7.5 percent by total weight of the mix. 
Laboratory mixing and compaction must comply with superpave HMA mix design as described in 

MS-2 Asphalt Mix Design Methods by the Asphalt Institute, except the mixing temperature of the 
aggregate must be from 300 to 325 degrees F. The mixing temperature of the asphalt rubber binder 
must be from 375 to 425 degrees F. The compaction temperature of the combined mixture must be 
from 290 to 320 degrees F. 

23-10.06.B Asphalt Rubber Binder

23-10.06.B.1 General
Asphalt rubber binder must be a combination of:

1.1. Asphalt binder 
1.2. Asphalt modifier 
1.3. CRM 

The combined asphalt binder and asphalt modifier must be 80.0 ± 2.0 percent by weight of the 
asphalt rubber binder. 

23-10.06.B.2 Asphalt Modifier
Asphalt modifier must be a resinous, high-flash-point, aromatic hydrocarbon and must comply with

the requirements shown in the following table: 

Asphalt Modifier for Asphalt Rubber Binder 
Quality Characteristic Test Method Requirement 

Viscosity at 100 °C (m2/s x 10-6) ASTM D445 X ± 3a 

Flash point (min, °C) ASTM D92 207 
Molecular analysis: 

ASTM D2007 Asphaltenes (max, % by mass) 0.1 
Aromatics (min, % by mass) 55 
A. The symbol X is the proposed asphalt modifier viscosity. X must be between 19 and 36. A

change in X requires a new asphalt rubber binder design.

Asphalt modifier must be from 2.0 to 6.0 percent by weight of the asphalt binder in the asphalt 
rubber binder. 
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23-10.06.B.3 Crumb Rubber Modifier
CRM must be a ground or granulated combination of scrap tire crumb rubber and high natural scrap

tire crumb rubber. CRM must be 75.0 ± 2.0 percent scrap tire crumb rubber and 25.0 ± 2.0 percent high 
natural scrap tire crumb rubber by total weight of CRM. Scrap tire crumb rubber and high natural scrap 
tire crumb rubber must be derived from waste tires described in Pub Res Code § 42703. 

The CRM must comply with the requirements shown in the following table: 

Crumb Rubber Modifier for Asphalt Rubber Binder 
Quality Characteristic Test Method Requirement 

Scrap tire crumb rubber gradation (% passing No. 8 sieve) California Test 385 100 
High natural crumb rubber gradation (% passing No. 10 sieve) California Test 385 100 
Wire in CRM (max, %) California Test 385 0.01 
Fabric in CRM (max, %) California Test 385 0.05 
CRM particle length (max, in)a -- 3/16 
CRM specific gravity California Test 208 1.1–1.2 
Natural rubber content in high natural crumb rubber (%) ASTM D297 40.0–48.0 
aTest at mix design and for certificate of compliance. 

CRM must be ground or granulated at ambient temperature. If steel and fiber are cryogenically 
separated, separation must occur before grinding or granulating. Cryogenically produced CRM particles 
must be ground or granulated and not pass through the grinder or granulator. 

CRM must be dry, free-flowing particles that do not stick together. CRM must not cause foaming 
when combined with the asphalt binder and asphalt modifier. The Contractor may add calcium 
carbonate or talc up to 3 percent by weight of CRM. 

23-10.06.B.4 Design and Profile
The Contractor shall design the asphalt rubber binder from testing that the Contractor performs for

each quality characteristic and for the reaction temperatures expected during production. The profile 
must include the same component sources for the asphalt rubber binder used. The 24-hour (1,440- 
minute) interaction period determines the design profile. At a minimum, the Contractor shall mix asphalt 
rubber binder components, take samples, and perform and record the tests shown in the following 
table: 

Asphalt Rubber Binder Reaction Design Profile 

Quality Characteristic Test Method 
Minutes of Reactiona 

Limit 45 60 90 120 240 360 1440 
Cone penetration at 25 
°C (0.10 mm) ASTM D217 Xb -- -- -- X -- X 25–70 

Resilience at 25 °C 
(min, % rebound) ASTM D5329 X -- -- -- X -- X 18 

Field softening point 
(°C) ASTM D36/D36M X -- -- -- X -- X 52–74 

Viscosity (centipoises) ASTM 
D7741/D7741M X X X X X X X 1,500– 

4,000 
A. Six hours (360 minutes) after CRM addition, reduce the oven temperature to 275 °F for 16 hours. After the 16-

hour (960 minutes) cool down after CRM addition, reheat the binder to the reaction temperature expected
during production for sampling and testing at 24 hours (1,440 minutes).

B. X denotes required testing.
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23-10.06.B.5 Asphalt Rubber Binder Production

23-10.06.B.5.a General
The Contractor shall deliver scrap tire crumb rubber and high natural crumb rubber in separate

bags. 

23-10.06.B.5.b Mixing
The Contractor shall proportion and mix asphalt binder, asphalt modifier, and CRM simultaneously

or premix the asphalt binder and asphalt modifier before adding CRM. If the Contractor premixes 
asphalt binder and asphalt modifier, they shall be mixed for at least 20 minutes. When the Contractor 
adds CRM, the temperature of the asphalt binder and asphalt modifier must be from 375 to 440 degrees 
F. 

After interacting for at least 45 minutes, the asphalt rubber binder must comply with the 
requirements shown in the following table: 

Quality Characteristic Test Method Requirement 
Cone penetration at 25 °C (0.10 mm) ASTM D217 25–70 
Resilience at 25 °C (min, % rebound) ASTM D5329 18 
Softening point (°C) ASTM D36/36M 52–74 
Viscosity at 190 °C (centipoises)a ASTM D7741/D7741M 1,500–4,000 

A. Prepare sample for viscosity test under California Test 388.

The Contractor shall not use the asphalt rubber binder during the first 45 minutes of the reaction 
period. During this period, the asphalt rubber binder mixture must be between 375 degrees F and the 
lower of 425 or 25 degrees F below the asphalt binder's flash point shown in the SDS. 

If any asphalt rubber binder is not used within 4 hours after the reaction period, heating shall be 
discontinued. If the asphalt rubber binder drops below 375 degrees F, the Contractor shall reheat before 
use. If the Contractor adds more scrap tire crumb rubber to the reheated asphalt rubber binder, the 
binder must undergo a 45-minute reaction period. The added scrap tire crumb rubber must not exceed 
10 percent of the total asphalt rubber binder weight. 

Reheated and reacted asphalt rubber binder must comply with the viscosity specifications. The 
Contractor shall not reheat asphalt rubber binder more than twice. 
23-10.06.C Aggregates

23-10.06.C.1 General
For RHMA-G, before the addition of asphalt binder, the aggregates must comply with the

requirements shown in the following table: 
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Aggregate Quality 
Quality Characteristic Test Method Requirement 

Percent of crushed particles 
Coarse aggregate (min, %) 

One-fractured face 
Two-fractured faces 

Fine aggregate (min, %) 
(Passing No. 4 sieve 
and retained on No. 8 sieve.) 
One-fractured face 

AASHTO T 335 

-- 
90 

70 
Los Angeles Rattler (max, %) 

AASHTO T 96 Loss at 100 Rev. 12 
Loss at 500 Rev. 40 

Sand equivalent (min)a AASHTO T 176 47 
Flat and elongated particles (max, % by weight at 5:1) ASTM D4791 Report only 
Fine aggregate angularity (min, %)b AASHTO T 304, Method A 45 

A. Reported value must be the average of 3 tests from a single sample. The use of a sand reading indicator is
required as shown in AASHTO T 176, Figure 1. Sections 4.7, "Manual Shaker," 7.1.2, "Alternate Method No. 2,"
and 8.4.3, "Hand Method," do not apply. Prepare the stock solution as specified in section 4.8.1, "Stock solution
with formaldehyde," except omit the addition of formaldehyde.

B. The Engineer waives this specification if the HMA contains 10 percent or less of nonmanufactured sand by weight
of total aggregate unless the Contractor’s r JMF fails verification. Manufactured sand is fine aggregate produced by
crushing rock or gravel.
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23-10.06.C.2 Aggregate Gradations
The aggregate gradations for RHMA-G must comply with the requirements shown in the following

table: 

Aggregate Gradation Requirements 
RHMA-G pavement thickness shown Gradation 

0.10 foot or greater 1/2 inch 

For RHMA-G, the aggregate gradations must be within the TV limits for the specified sieve size 
shown in the following tables: 

Aggregate Gradations for RHMA-G 
(Percentage Passing) 

1/2 inch 
Sieve size Target Value Limit Allowable Tolerance 

3/4" 100 -- 
1/2" 90–98 TV ± 6 
3/8" 83–87 TV ± 5 

No. 4 28–42 TV ± 6 
No. 8 14–22 TV ± 5 

No. 200 0.0–6.0 TV ± 2.0 

23-10.06.D Rubberized Hot Mix Asphalt-Gap Graded Production
Asphalt rubber binder must be from 375 to 425 degrees F when mixed with aggregate.

23-10.07 Construction
The Contractor shall use a material transfer vehicle when placing RHMA-G. The Contractor shall

not use a pneumatic tired roller to compact RHMA-G. 
The Contractor shall spread and compact RHMA-G and RHMA-G produced with WMA water 

injection technology at an ambient air temperature of at least 55 degrees F and a surface temperature 
of at least 60 degrees F. 

The Contractor shall spread and compact RHMA-G produced with WMA addititive technology at 
an ambient air temperature of at least 50 degrees F and a surface temperature of at least 50 degrees 
F. 

If the ambient air temperature is below 70 degrees F, the Contractor shall cover loads in trucks 
with tarps. The tarps must completely cover the exposed load until the Contractor transfers the 
mixture to the paver's hopper or to the pavement surface. Tarps are not required if the time from 
discharge to truck until transfer to the paver's hopper or the pavement surface is less than 30 minutes. 

For RHMA-G and RHMA-G produced with WMA water injection technology placed under method 
compaction, the Contractor shall: 

1. Complete the 1st coverage of breakdown compaction before the surface temperature
drops below 285 degrees F.

2. Complete breakdown and intermediate compaction before the surface temperature
drops below 250 degrees F. Use a static steel-tired roller instead of the pneumatic- 
tired roller for intermediate compaction.

3. Complete finish compaction before the surface temperature drops below 200 degrees
F.
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For RHMA-G produced with WMA additive technology placed under method compaction, the 
Contractor shall: 

1. Complete the 1st coverage of breakdown compaction before the surface temperature
drops below 260 degrees F

2. Complete breakdown and intermediate compaction before the surface temperature
drops below 230 degrees F

3. Complete finish compaction before the surface temperature drops below 180 degrees
F

4. The Contractor may continue static rolling below 140 degrees F to remove roller marks
The Contractor shall spread sand at a rate between 1 and 2 lb/sq yd on new RHMA-G pavement 

when finish rolling is complete. Sand must be free of clay or organic matter. Sand must comply with 
section 90-1.02C(3). The Contractor shall keep traffic off the pavement until spreading of the sand is 
complete. 

23-11 MEASUREMENT AND PAYMENT
Measurement and payment for HMA will be as specified in Section 9-1.02, “Measurement”, of the

State Specifications, and these Specifications. 
When acceptance testing is required for HMA placement, full compensation for placement of the 

test section is included in the price paid per ton for HMA and no additional compensation will be paid. 
RHMA-G will be measured by the ton as specified for AC in Section 9-1.02, "Measurement”, of 

the State Specifications. 
The unit price paid per ton for RHMA-G includes full compensation for furnishing all labor, 

materials, tools, equipment, and incidentals, and for doing all work involved in placing RHMA-G 
complete in place, including furnishing and spreading sand cover if directed by the Agency, as shown 
on the Plan, as specified in the State Specifications, these Specifications, and the Special Provisions, 
and as directed by the Agency, except that HMA leveling courses will be paid per ton of HMA-LG, 
and no additional compensation will be paid. 

HMA-LG leveling courses will be measured and paid for by the ton as HMA. 

23-12 COMPENSATION ADJUSTMENTS FOR PRICE INDEX FLUCTUATIONS

23-12.01 General
Each lot must be subject to a Pay Factor as specified in Section 23-9.02, “Pay Factors,” of the

Standard Construction Specifications. 
The Agency will adjust payment if the California Statewide Crude Oil Price Index for the month 

the material is placed is more than five percent (5%) higher or lower than the price index at the time 
of bid. 

The California Statewide Crude Oil Price Index is determined each month on or about the 1st 
business day of the month by the Department using the average of the posted prices in effect for the 
previous month as posted by Chevron, ExxonMobil, and ConocoPhillips for the Buena Vista, 
Huntington Beach, and Midway Sunset fields. 

If a company discontinues posting its prices for a field, the Department determines the index from 
the remaining posted prices. The Department may include additional fields to determine the index. 
For the California Statewide Crude Oil Price Index, go to 
http://www.dot.ca.gov/hq/construc/crudeoilindex/ 

The Agency includes payment adjustments for price index fluctuations when making adjustments 
under Section 2.101, Unit Price Bid in these Specifications. 

If the Contractor does not complete the work within the contract time, payment adjustments during 
the overrun period are determined using the California Statewide Crude Oil Price Index in effect for 
the month in which the overrun period began. 

If the price index at the time of placement increases twenty-five percent (25%) or more over the 
price index at bid opening, the Contractor shall not furnish material containing asphalt until the 
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Agency authorizes the Contractor to proceed with that work. The Agency may decrease Bid item 
quantities, eliminate Bid items, or terminate the contract. 

23-12.02 Asphalt Quantities
HMA:
The Engineer calculates the quantity of asphalt in Hot Mix Asphalt (HMA) using the following

formula: 
Qh = HMATT x Xa 

where: 
Qh = quantity in tons of asphalt used in HMA 
HMATT = HMA, total tons placed 
Xa = theoretical asphalt content from the job mix formula, expressed as a percentage of the 
total weight of HMA 

RHMA: 
The Engineer calculates the quantity of asphalt in rubberized HMA (RHMA) using the 

following formula: 
Qrh = RHMATT x 0.80 x Xarb 

where: 
Qrh = quantity in tons of asphalt in asphalt rubber binder used in RHMA 
RHMATT = RHMA, total tons placed 
Xarb = theoretical asphalt rubber binder content from the job mix formula, expressed as a 
percentage of the total weight of rubberized HMA 

HMA (with Modified Asphalt Binder): 
The Engineer calculates the quantity of asphalt in modified asphalt binder using the 

following formula: 
Qmh = MHMATT x [(100 − Xam)/100] x Xmab 

where: 
Qmh = quantity in tons of asphalt in modified asphalt binder used in HMA 
MHMATT = modified asphalt binder HMA, total tons placed 
Xam = specified percentage of asphalt modifier 
Xmab = theoretical modified asphalt binder content from the job mix formula, expressed as a 
percentage of the total weight of HMA 

HMA (with RAP): 
The Engineer calculates the quantity of asphalt in HMA containing RAP using the following 

formulas: 
Qrap = HMARTT x Xaa 

where: 
Xaa = Xta – [(Xrap x Xra x (Xta – 100))/(100 x (Xra – 100))] 

and: 
Qrap = quantity in tons of asphalt used in HMA containing RAP 
HMARTT = HMA containing RAP, total tons placed 
Xaa = asphalt content of HMA containing RAP adjusted to exclude the asphalt content in RAP, 
expressed as a percentage of the total weight of HMA containing RAP 
Xta = total theoretical asphalt content in HMA containing RAP from the job mix formula, expressed 
as a percentage of the total weight of HMA containing RAP 
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Xrap = RAP percentage in HMA containing RAP from the job mix formula, expressed as a 
percentage of the total dry weight of aggregate in HMA containing RAP 
Xra = average asphalt content of RAP from the job mix formula, expressed as percentage of total 
weight of RAP 
Other: 
Other materials containing asphalt not covered above are not subject to payment adjustments. 

23-12.03 Payment Adjustments
Payment adjustments for price index fluctuations will be included in Contract Change Orders per

section 9-14, “Contract Change Orders,” in these Specifications. If material containing asphalt is 
placed within 2 months during 1 estimate period, the Engineer calculates 2 separate adjustments. 
Each adjustment is calculated using the price index for the month in which the quantity of material 
containing asphalt subject to adjustment is placed in the work. The sum of the 2 adjustments is used 
for increasing or decreasing payment in the progress pay estimate. The Engineer calculates each 
payment adjustment as follows: 

PA = Qt x A 
where: 
PA = Payment adjustment in dollars for asphalt contained in materials placed in the work 

for a given month. 
Qt = Sum of all quantities of asphalt-contained materials in pavement structural sections 

and pavement surface treatments placed (Qh + Qrh + Qmh + Qrap). 
A = Adjustment in dollars per ton of asphalt used to produce materials placed in the work 

rounded to the nearest $0.01. 

A = [(Iu / Ib) - 1.05] x Ib x [1 + (T / 100)] for an increase in the crude oil price index 
exceeding 5 percent 

A = [(Iu / Ib) - 0.95] x Ib x [1 + (T / 100)] for a decrease in the crude oil price index 
exceeding 5 percent 

Iu = California Statewide Crude Oil Price Index for the month in which the quantity of asphalt 
subject to adjustment was placed in the work. 

Ib = California Statewide Crude Oil Price Index for the month in which the bid opening for 
the project occurred 

T = Sales and use tax rate, expressed as a percent, currently in effect in the tax jurisdiction 
where the material is placed. If the tax rate information is not submitted timely, the statewide sales 
and use tax rate is used in the payment adjustment calculations until the tax rate information is 
submitted. 
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Section 24 – Side Forms and Headers 

SECTION 24 - SIDE FORMS AND HEADERS 

24-1 GENERAL 
Side forms and headers for portland cement concrete pavement or asphalt concrete pavement 

must be furnished and placed on an approved subgrade prepared per Section 18, “Earthwork”, of 
these Specifications. All requirements specified in this Section also apply to headers. All forms must 
be mortar tight. 

Side forms must be straight, free from warps, bends, indentations, or other defects. The top 
edge of each section of form must not vary more than one quarter inch (1/4”) from a true, straight 
line in the length of the form, and must be placed to the required grade and alignment of the edge 
of the finished pavement. Side forms must not deflect during placing, tamping and finishing of the 
pavement. Side forms must not deviate laterally more than one-quarter inch (1/4”) or vertically more 
than one-eighth inch (1/8”) from proper line and grade. Defective forms must be removed from the 
Work. 

All forms must be thoroughly cleaned and oiled before each use. 

24-2 FORM JOINTS 
Form joints must provide perfect support. If in the opinion of the Agency the joints do not furnish 

perfect support, the Contractor will be required to either substitute acceptable forms or, with the 
approval of the Agency, wedge the forms with wood and provide double supporting stakes 
underneath the form ends. There must be a 1/4 inch expansion gap between the ends of the frame. 

24-3 TIMBER SIDE FORMS 
Timber side forms must be Construction Grade Douglas Fir, in accordance with Standard 

Grading Rules of the Western Wood Products Association, and must be at least 2 inches, surfaced 
on 1 edge and on the side that is placed next to the pavement. The depth of timber forms must 
equal the specified depth of the edge of the pavement, but cannot be less than 4 inches, except 
where placed on existing pavements. Timbers with rounded edges, ends, corners, or split ends 
cannot not be used. 

Timber side forms must be secured by nailing to side stakes spaced not more than 4 apart and 
driven vertically so that their tops are 1 inch below the top edge of the side form. Stake dimensions 
must not be less than 3 inches wide, 1-1/2 inches thick, and 18 inches long. Stake length must be 
increased if the character of the soil does not permit sufficient bearing to an 18-inch stake. 

Side form joints must be spliced with a section of timber 4 feet long, 1 inch thick and 6 inches 
wide. The splice section must be nailed lengthwise, lapping the joints. 

Timber side forms must be supported on 2 by 3 inch stakes, spaced not more than 4 feet apart 
and driven with their tops to the line and grade for the bottom of the side form. These stakes must 
be of adequate length to rigidly support the forms but must be at least 8 inches long. 

24-4 METAL SIDE FORMS 
Metal side forms must have sufficient rigidity to prevent springing during the placing, tamping 

and finishing of the pavement. The depth of the metal side forms must equal the specified depth of 
the edge of the pavement. Forms must be of the full depth required, in one piece. Splicing of forms 
by the addition of a wooden base is not permitted. 
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24.2 

Section 24 – Side Forms and Headers 

Metal side forms must be supported at each end on a 2 by 3 inch stake. Stakes must be of 
adequate length to rigidly support the form but must be at least 8 inches long. The stakes must be 
driven with their tops to the line and grade for the bottom of the side form. 

Metal forms must be staked firmly by means of steel stakes, placed not more than 5 feet apart, 
and must be designed so stakes may be driven through the base of the form and locked in position. 

24-5 FORM MAINTENANCE 
Side forms must be furnished, installed, and maintained to the required line and grade at least 

1 day ahead of the placing of portland cement concrete or asphaltic concrete. When side forms do 
not conform to the correct line and grade, or have become loose, work will be stopped until the side 
forms are corrected by the Contractor, to the satisfaction of the Agency. 

24-6 PAYMENT 
Full compensation for furnishing and placing side forms and headers is included in the prices 

paid for the various items of work involving the use of side forms and headers and no separate 
payment will be made. 
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Section 25 – Portland Cement Concrete Pavement 

25.1 

SECTION 25 PORTLAND CEMENT CONCRETE PAVEMENT 

25-1 GENERAL
Portland cement concrete pavement must conform to the State Specifications, and these

Specifications. 
Portland cement concrete pavement must be constructed to the dimensions, lines and grades 

shown on the Plans. Unless otherwise provided in the Special Provisions, the pavement must be 
constructed of Class “A” or "B" concrete, at the Contractor’s option, conforming to the requirements 
of Section 50-5, “Portland Cement Concrete”, of these Specifications. Unless otherwise specified in 
the Special Provisions, the portland cement used in the concrete must be Type II. 

25-2 SUBGRADE 
Subgrade for concrete pavement must be prepared as specified in Section 18-2.05, “Subgrade 

Preparation”, of these Specifications. Subgrade must be free of all loose or deleterious material and 
must be uniformly moist. Excess water on subgrade surface must be removed prior to placing 
concrete, as directed by the Agency. 

25-3 SIDE FORMS 
Side forms must be furnished and installed in accordance with Section 24, “Side Forms and 

Headers”, of these Specifications. 

25-4 CONCRETE CUTTING 
Where new concrete is to join existing concrete, the existing concrete must be cut to a true line 

to a minimum depth of 1-1/2 inches with a power driven abrasive saw. 

25-5 EXPANSION JOINTS IN ALLEY PAVEMENT 
Expansion joints must be placed 10 feet from each end of the work and every 20 feet therefrom, 

and at other locations shown or specified in the Contract. The expansion joint material must be at 
least 3/8 inch in thickness and must conform to Section 50-4, “Premoulded Expansion Joint Filler”, 
of these Specifications. 

25-6 PLACING CONCRETE PAVEMENT 
The Contractor must make adequate advance arrangements to prevent delay in delivery and 

placing of the concrete. If there is an interval of more than 45 minutes between placing of any 2 
consecutive batches or loads paving operations will be stopped and the Contractor must make a 
contact joint in the concrete already placed at the location and of the type directed by the Agency. 
The contact joint is at the Contractor’s expense. 

Slip-form paving and finishing equipment must be properly adjusted and in satisfactory operating 
condition. Prior to placing concrete, the Contractor must demonstrate proper adjustment of all 
screeds and floats by measurements from grade stakes. Satisfactory operation and adjustment of 
propulsion and control equipment, including pre-erected grade and alignment lines, must be 
demonstrated by moving slip-form pavers and finishing machines over a 500 foot length of prepared 
subgrade, with all propulsion and control equipment fully operational. 

Unless otherwise required by these Specifications or the Contract, concrete pavement must be 
constructed in 12-foot traffic lane widths separated by contact joints or monolithically in multiples of 
12-foot traffic lane widths with a longitudinal weakened plane joint at each traffic lane line.

Pavement concrete must be placed while fresh. The use of water for retempering concrete is
not allowed. The temperature of the concrete mix at the time of placement must not exceed 90 
degrees F. 
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Section 25 – Portland Cement Concrete Pavement 

25.2 

25-7 FINISHING CONCRETE PAVEMENT 
The surface of concrete pavement must be finished smooth and true to grade with wooden 

floats. Floats must be operated from the end of the pavement and parallel with the centerline of the 
pavement. 

High areas of concrete pavement must be cut down using the edge of a float while the concrete 
is workable. Material removed by the float must be worked into depressions with the float until a true 
surface is obtained. 

Finishing and floating of the concrete pavement must continue after concrete placement has 
stopped, until the concrete has achieved initial set. 

25-8 CURING PORTLAND CEMENT CONCRETE PAVEMENT 
Portland cement concrete pavement must be cured with a pigmented curing compound as 

specified in Section 50-6, “Curing Compounds for Concrete“, of these Specifications. 

25-9 PROTECTION OF PAVEMENT 
The Contractor must protect the surface of the concrete pavement from damage and markings 

from both pedestrians and traffic. Barriers must be placed to protect the concrete from traffic. 
The concrete pavement must be maintained at a temperature of not less than 45 degrees F for 

72 hours after placement. When required by the Agency, the Contractor must submit a written 
outline of the proposed methods for protecting the concrete pavement and maintaining the required 
temperature. 

When required by the Special Provisions, bridges or other devices shown on the Plans or 
approved by the Agency must be furnished and installed by the Contractor across the pavement to 
provide crossings for public and private traffic. The Contractor must maintain the crossing devices 
throughout the period of their use at any location. When no longer required, the crossing devices 
must be removed and disposed of by the Contractor. 

After the Agency has ordered the pavement opened to traffic the Contractor will not be held 
responsible for damage by public traffic. The Contractor is liable for any damage to newly laid 
pavement caused by the Contractor’s operations. 

25-10 PAVEMENT DAMAGE AND REPAIR 
All damage done to concrete pavement or openings cut in concrete pavement or alley crossings 

during the progress of the Work must be repaired by the Contractor under the direction of the 
Agency. Materials for repairs must conform to these Specifications. 

25-11 MEASUREMENT 
Earthwork and subgrade preparation will be measured in accordance with Section 18, 

“Earthwork”, of these Specifications. 
The quantity of portland cement concrete pavement to be paid for will be measured by the cubic 

yard. The volume to be paid for will be calculated on the basis of the lines, grades and thicknesses 
shown on the Plans. If the subgrade is low or irregular and requires additional yardage above that 
computed from the dimensions on the Plans no allowance will be made for the additional concrete 
pavement, unless otherwise ordered by the Agency. 

25-12 PAYMENT 
Earthwork and subgrade preparation will be paid for in accordance with Section 18, “Earthwork”, 

of these Specifications. 
The price paid per cubic yard for portland cement concrete pavement includes full compensation 

for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work 
involved in constructing the portland cement concrete pavement complete in place, including 
furnishing and placing expansion joint material, finishing concrete surface, furnishing and applying 
curing compound, protecting the pavement and repairing any damage, as shown or specified in the 
Contract, in these Specifications, and directed by the Agency. 
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26.1 

Section 26 - Cold Plane Asphalt Concrete Pavement 

SECTION 26 COLD PLANE ASPHALT CONCRETE PAVEMENT 

26-1 GENERAL
Existing asphalt concrete pavement must be cold planed at the locations shown or specified in

the Contract and in accordance with these Specifications, unless directed otherwise by the Agency. 
Cold planing machines must have a cutter head at least 30 inches wide and must not produce 

fumes or smoke. The cold planing machine must be capable of planing the pavement without 
requiring the use of a heating device to soften the pavement during or prior to the planing operation. 

The depth, width, and shape of the cut must be as shown or specified in the Contract or as 
directed by the Agency. The final cut must result in a uniform surface conforming to the details 
shown or specified in the Contract. The outside lines of the planed area must be neat and uniform. 
The Contractor must remove existing asphalt concrete from the top of the gutter pan and from  the 

face of gutter lip as directed by the Agency. The Contractor must not damage the surfacing to 
remain in place or the gutter lips during the planing operation. The Contractor must replace damaged 
gutter lips with spalls in excess of 1 inch deep by 5 inches long at the Contractor’s expense. 

Streets being planed must be swept with a mechanical pickup machine throughout the course 
of planing operations and must be left clean of all planing debris at the end of each work day. Planing 
debris must not be spilled into drain inlets and or onto rail tracks, and the Contractor must clean up 
any spillage immediately. All vegetation must be removed from the gutter lip and other street areas 
to be resurfaced. 

The planed material is the property of the Contractor, unless otherwise specified in the Contract. 
If specified in the Contract, the Contractor must transport the material to the Agency’s stockpile at 
the County yard at the intersection of Roseville Road and Watt Avenue. The Contractor must 
coordinate deliveries of the material to the County’s stockpile location through the Agency. The 
Contractor must notify the Agency a minimum of 2 Working Days prior to the proposed transport 
and delivery. 

At the option of the Contractor, planed material may be used as fill material within the balance 
of the project and will be considered as included in the price paid for Imported Borrow. 

26-2 PAVEMENT KEYCUTTING 
Pavement keycutting is the cold planing of asphalt concrete pavement adjacent to the lip of 

gutters and across street intersections, as shown on the Plans. Cold planing for pavement 
keycutting must be to a depth of at least 1-1/2 inches adjacent to the gutter lip and must be tapered 
to the existing pavement grade over a distance of approximately 12 feet from the gutter lip, as shown 
or specified in the Contract or as otherwise directed by the Agency. 

At cross-streets within the limits of the Work, pavement keycutting must continue in a straight 
line from curb line to curb line parallel to the direction of work. Elevation differences between the 
pavement keycutting and cross-streets must be lessened with temporary asphalt concrete tapers. 
The slope of the temporary asphalt concrete tapers cannot be greater than 1 inch vertical in 12 
inches horizontal. Asphalt concrete for tapers must be commercial quality and may be spread and 
compacted by any method that will produce a smooth riding surface. Temporary asphalt concrete 
tapers and all loose material from the underlying surface must be completely removed before 
placing permanent surfacing. 

A planed pavement conform must be constructed at the beginning and ending limits of the 
planing work, as specified in Section 26-4, “Planed Pavement Conforms”, of these Specifications. 

26-3 PAVEMENT PLANING 
Pavement planing is the cold planing of a continuous width of asphalt concrete pavement to the 

limits shown or specified in the Contract. The depth of planing below gutter lips must equal the 
specified thickness of asphalt concrete overlay as shown or specified in the Contract. The depth of 
planing at the street centerline must equal the specified thickness of asphalt concrete to be placed 
on the street, and must slope smoothly from the lip of gutter to the street centerline. Planed widths 
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26.2 

Section 26 Cold Plane Asphalt Concrete Pavement 

of pavement must be continuous except for special treatment at traffic signal detector loops and at 
manhole rims as shown or specified in the Contract or as directed by the Agency. In areas where 
full width planing is not possible because of traffic signal detector loops, separation must be 
maintained from traffic signal detector saw cuts and loops. Pavement planing must be to within 1 
foot horizontally of manhole rims on all sides, unless width of grinding falls below 5 feet wide. The 
planing may be omitted in the areas where a 5-foot width 

cannot be obtained. 
At cross streets with traffic signals, the planing must be carried around the corner to the center 

crosswalk and limit line of the adjacent intersection, unless otherwise directed by the Agency. 
At cross streets without traffic signals, the planing must be carried around the corner to the mid- 

point of the curb radius of the adjacent side street, unless otherwise directed by the Agency. 
At the end of each work day there must not be any elevation difference between planed and 

unplaned pavement in the traveled vehicle lanes. Any differences that parallel the centerline of the 
street must be sloped either by temporary asphalt concrete tapers or additional planing to produce 
a bevel within the planed pavement. The slope of either the temporary asphalt concrete tapers or 
the bevel must not be greater than 1 inch vertical in 12 inches horizontal. When temporary asphalt 
concrete tapers are used, asphalt concrete for tapers must be commercial quality and may be 
spread and compacted by any method that will produce a smooth riding surface. Temporary asphalt 
concrete tapers and all loose material from the underlying surface must be completely removed 
before placing the permanent surfacing. Elevation differences between planed pavement and lips 
of gutters are not required to be sloped. 

Elevation differences perpendicular to the centerline of the street or elevation differences 
between the planed street and cross-streets must be lessened with temporary asphalt concrete 
tapers, as specified above. Temporary asphalt concrete tapers and loose material from the 
underlying surface must be completely removed before placing the permanent surfacing. 

At the limits of the planing work, a planed pavement conform must be constructed as specified 
in Section 26-4, “Planed Pavement Conforms”, of these Specifications, or as directed by Agency. 

Contractor must provide a means for temporary lane delineation, including centerline (yellow) 
and lane lines (white), between the time of planing operations and roadway paving, as specified in 
Section 12-3, “Public Safety and Traffic Control”, of these Specifications. 

26-4 PLANED PAVEMENT CONFORMS 
Planed pavement conforms must be constructed at the limits of the Work as shown or specified 

in the Contract and as directed by the Agency. 
Except on residential streets or where shown or specified in the Contract, where the beginning 

or ending limit is a cross street, a 50-foot planed conform extending to the round corner of the cross 
street must be constructed to the dimensions and depths of cut shown or specified in the Contract. 
On residential streets, an 18-foot planed pavement conform must be constructed. The slope of the 
temporary asphalt concrete tapers at the limits must not be greater than 1 inch vertical to 36 inches 
horizontal. 

Where the beginning or ending limit is not at a cross street, or where a cross street or other 
feature that is not to be resurfaced causes a discontinuity in the Work, a planed pavement conform 
must be constructed. The conform must span the full width of the street for a distance of 50 feet 
back from the limit line or feature causing the discontinuity in the work. At bridge decks the conform 
must span the full width of the street for a distance of 50 feet. The depth of cut must be 1-1/2 inches 
at the limit of work and must be progressively decreased to 0 inches over the conform length. 

Planed pavement conforms must also be constructed at freeway entrance and exit ramps and 
at right and left long-radius turn lanes that diverge from or converge onto the street to be resurfaced. 
These conforms must span the full width of the ramp or turn lane for a distance of 18 feet and must 
be constructed where shown on the Plans or directed by the Agency. 
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26-4.01 Cold Plane Asphalt Concrete Pavement
Planed material shall become the property of the Contractor. The material planed from the

roadway surface, including material deposited in existing gutters or on the adjacent traveled way, 
shall be immediately removed from the site of the work and disposed of at an appropriate disposal 
facility. The removal crew shall follow within fifty feet (50’) of the planer unless otherwise directed 
by the Engineer. 

All manhole rims, drain inlets, vaults, valve boxes and any other roadway appurtenances located 
in the planing area, will be lowered and referenced by the contractor. Following planing operations, 
no drop-off will be allowed at any time adjacent to driveways or around the edges of manhole rims, 
drain inlets, vaults, valve boxes, and any other roadway appurtenances. Where transverse joints 
are planned in the pavement at conform lines, no drop-off shall remain between the existing 
pavement and the planed area when the pavement is open to public traffic. 

Any damage, as a result of the Contractor’s operations, to the existing asphalt concrete 
pavement, Portland Cement Concrete curbs and gutters, signal cable conductors, traffic signal loop 
detectors, and other existing improvements that are to remain shall be repaired or replaced by the 
Contractor at his expense to the satisfaction of the Engineer. 

The contract unit price paid per SQUARE FOOT for Cold Plane Asphalt Concrete Pavement 
Grinding shall include full compensation for furnishing all labor, materials, tools, equipment, and 
incidentals, and for doing all the work involved in pavement planing and grinding for pavement 
conforms and pavement repairs, irrespective of the number of passes required to obtain the planing 
depth, as shown on the plans, complete and in place, including disposal of planed material, 
installation and removal of temporary HMA tapers, as shown or specified in the plans, as specified 
in these Special Provisions, and as directed by the Engineer and no additional compensation will 
be allowed therefor. 

26-5 PAVEMENT REINFORCING FABRIC 
Pavement reinforcing fabric must be installed in conformance with the State Specifications, the 

manufacturer's recommendations, and the Contract. 
Pavement fabric must be used in pavement overlay areas where shown or specified in the 

Contract and must extend at least 2 feet beyond any joints between the new pavement and overlay 
sections. The fabric must be installed at least 24 inches from the lip of gutter and the edge of 
pavement. 

After thoroughly cleaning the surface to receive fabric, all cracks greater than 1/4 inch wide must 
be filled with a hot asphaltic crack filler and allowed to cure. Crack filler must not extend above the 
existing pavement surface. Crack filler material will be paid for under the unit price bid per pound 
for crack filler and no additional payment will be made. If a leveling course is used, crack sealing is 
not required. A Type “A” 3/8 inch maximum gradation leveling course must be placed prior to placing 
pavement reinforcing fabric. Leveling course material must be placed as shown on the Plans and 
will be paid for under the unit price bid per ton for asphalt concrete and no additional payment will 
be made. 

Pavement fabric binder must be PG64-10. The asphalt binder must be at least 290 degrees F, 
with a distributor tank temperature less than 324 degrees F. The asphalt binder must be placed at 
a rate of 0.25 gallon per square yard, or as directed by the Agency. 

If mechanical laydown equipment is used, it must be capable of handling full rolls of fabric and 
be capable of laying the fabric smoothly without excessive wrinkles and/or folds. 
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26-6 MEASUREMENT 
Cold planning asphalt concrete for pavement planning and keycutting of concrete pavement will 

be measured by the square foot. The quantity paid for will be the actual area of pavement cold 
planed. Planed pavement conforms will be measured by the square foot. The quantity to be paid for 
will be the actual area of pavement conforms planed. 

Quantities of pavement reinforcing fabric, including binder, will be measured by the area of 
roadway covered with pavement fabric. Placement of pavement fabric beyond the limits shown or 
specified in the Contract, without written direction from the Agency, is not allowed and no payment 
will be made. 

26-7 PAYMENT 
The price paid per linear foot for pavement keycutting for the width shown on the Plans includes 

full compensation for furnishing all labor, materials, tools, equipment, and incidentals and for doing 
all the work involved in pavement keycutting, complete in place, including disposal or transport of 
planed material, as shown or specified in the Contract, specified in these Specifications, and 
directed by the Agency. 

The price paid per square foot for pavement planing includes full compensation for furnishing all 
labor, materials, tools, equipment, and incidentals and for doing all the work involved in pavement 
planing, complete in place, including disposal or transport of planed material, as shown or specified 
in the Contract, specified in these Specifications, and directed by the Agency. 

The price paid per square foot for planed pavement conforms includes full compensation for 
furnishing all labor, materials, tools, equipment, and incidentals and for doing all the work involved 
in planed pavement conforms, complete in place, including disposal or transport, and processing 
for fill of planed material, as shown or specified in the Contract, specified in these Specifications, 
and directed by the Agency. 

Full compensation for furnishing asphalt concrete for temporary tapers and for constructing, 
maintaining, removing, and disposing of the tapers is included in the prices paid for the various items 
of work involved in cold planning asphalt concrete pavement, and no additional compensation will 
be paid. 

Full compensation for furnishing and applying the pavement reinforcing fabric, the binder, and 
for furnishing and spreading sand to cover exposed binder material, as necessary, or as directed 
by Agency, and all preparation activities, including, but not limited to, street cleaning and crack 
sealing, is incidental and included in the unit price paid for reinforcing fabric and no additional 
compensation will be paid. 
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27.1 

Section 27 – Curbs, Gutters, Sidewalks, and Drainage Structures 

SECTION – 27 CURBS, GUTTERS, SIDEWALKS, AND DRAINAGE STRUCTURES 

27-1 GENERAL 
Concrete curbs, gutters, sidewalks, and drainage structures must be constructed as shown on 

the Plans and as specified in these Specifications. 

27-2 FORMS 
Forms must conform to the requirements in Section 24, “Side Forms and Headers”, and these 

Specifications. 
Forms for curb and gutter must be wood with a smooth upper edge, having a width equal to the 

full depth of the curb and gutter and a nominal thickness of 2 inches. Warped forms and forms not 
having a straight upper edge cannot be used. Benders, or thin plank forms, rigidly placed, may be 
used for returns and other curves. Forms must be carefully set to proper alignment and grades and 
must be rigidly held in place by the use of at least 5 pairs of stakes for every 20-foot, or portion of, 
section, and other sections in proportion. Clamps, spreaders, and braces must be used where 
required or as directed by the Agency. 

Sidewalk forms must be surfaced wood with a smooth upper edge, having a width equal to the 
full depth of the finished sidewalk and a nominal thickness of 2 inches. Warped forms and forms not 
having a straight upper edge cannot be used. Sidewalk forms must be set with the upper edge true 
to line and grade and must be rigidly held in place by stakes placed on the outside of the forms and 
set flush with the top edge of the form. The side forms must remain in place for at least 12 hours 
after the finishing has been completed. 

Curbs, gutters, and sidewalks may be placed by using an extrusion machine as provided in 
Section 27-7, “Extruded Construction”, of these Specifications in lieu of using forms. 

27-3 CONCRETE IN CURBS, GUTTERS, AND SIDEWALKS 
Concrete in curbs, gutters, and sidewalks must be Class "B”, as specified in Section 50-5, 

“Portland Cement Concrete”, of these Specifications. 
Subgrade must be prepared as specified in Section 18-2.05, “Subgrade Preparation”, of these 

Specifications. Relative compaction of not less than 95 percent must be obtained for a minimum 
depth of 0.5 foot below the subgrade grading plane for driveways, V-ditches, cross gutters, or as 
directed by Agency. A 6-inch thick Class 2 aggregate base section is required under curbs, gutters, 
and sidewalks. The requirement to excavate for and place the 6-inch thick Class 2 aggregate base 
section applies to construction of new curbs, gutters, and sidewalks, and the replacement of existing 
curbs, gutters, and sidewalks. 

Before placing concrete, the subgrade must be well dampened. A joint must be constructed at 
the end of concrete placement, each day, or whenever the concrete placement work is terminated. 
The joint must be vertical, and square ended and must be placed at the point of an expansion joint, 
per Section 27-3.01 of these Specifications. 

27-3.01 Expansion Joints, Weakened Plane Joints, and Score Marks
In curbs, gutters, and sidewalks, an expansion joint must be placed at the end of round corners

and at major structures such as utility vaults, at portions of sidewalk that include a manhole, and at 
other locations shown on the Plans or as directed by the Agency. In addition, expansion joints must 
be placed at 60-foot intervals for all curbs, including median curbs, gutters, sidewalks, and concrete 
median pavement. Dowels must be placed at expansion joints as shown on Standard Drawing 4- 
32. For expansion joints in curbing that has longitudinal reinforcing such as Type 4 curbs, Type 6
curbs, and curbs along bus stops, the curb reinforcing must be discontinuous at the expansion joint
with the curb reinforcing held back 2 inches from
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the expansion joint and the curb reinforcing must overlap the expansion joint dowels. Expansion 
joint material must be 1/2 inch thick, shaped to fit the geometry of the curbs, gutters, and/or 
sidewalks, and extend for the full depth of the curbs, gutters and/or sidewalks. Expansion joint 
material must conform to Section 50-4, “Premoulded Expansion Joint Filler”, of these Specifications. 
Expansion joints must be at right angles to the line of the work. Sealant must be placed over the 
expansion joint material if directed by the Agency. 

All 4-foot wide sidewalks must be scored at 4-foot intervals. In lieu of every third score mark, at 
12-foot intervals, weakened plane joints must be constructed. In lieu of every fifth weakened plane
joint, at 60-foot intervals, expansion joints must be constructed as detailed above.

All 6-foot sidewalks must be scored at 5-foot intervals. In lieu of every other score mark, at 10- 
foot intervals, weakened plane joints must be constructed. In lieu of every sixth weakened plane 
joint, at 60-foot intervals, expansion joints must be constructed as detailed above. 

Weakened plane joints must extend through both the sidewalk and the curb and gutter when 
constructed at the same time and monolithically. Curb and gutter constructed without monolithic 
sidewalk construction must be constructed with weakened plane joints at 10-foot intervals and 
expansion joints at 60-foot intervals. 

27-3.02 Finishing Concrete Surfaces
The top and exposed surface of the concrete curb must be finished as follows:
• A direct finishing method, whereby the curb concrete must be placed to exact form, double

screeded, floated, troweled and smoothly finished, after which it must be broomed with a
fine hair push broom drawn over the surface transverse to the line of work. Water may be
applied to the surface immediately in advance of brooming.

• Surfaces of sidewalks must be finished by double screeding, which includes working the
concrete until the coarse aggregate is forced down into the body of the concrete and a
layer of mortar is forced to the top for floating and troweling. The surface must then be
marked as directed by the Agency and broomed as described above.

All exposed surfaces of sidewalks, curbs, and gutters must be free of rock pockets, discoloration, 
graffiti, and blemishes. Surfaces must have a uniform texture and appearance free of bulges, 
depressions, or other imperfections. Surfaces must not vary by more than 1/4 inch from a 10-foot 
straight edge except at grade changes. 

27-3.03 Curing of Concrete
Curing of concrete in curbs, gutters, and sidewalks must be with pigmented compound as

specified in Section 50-6, “Curing Compounds for Concrete”, of these Specifications. The curing 
compound must be applied as recommended by the manufacturer. Curing compound is to be 
completely and uniformly applied to the exposed surfaces of the concrete so that the compound 
leaves a neat appearance. Median islands must have white-pigmented compound. The Contractor 
must take care that the pigmented compound is contained within the intended area of work and 
does not discolor asphalt concrete or other adjoining improvements. 

27-3.04 Median Openings and Allowance for Sign Placement on Ends of Medians and Traffic
Islands

Gaps in medians must be provided where called for on the Plans to allow for roadway surface 
drainage and for the installation of pull boxes as shown on Standard Drawing 4-31. For the purposes 
of measurement and payment for medians, no deduction in the length of the median will be made 
at median openings less than 4 feet in length. 

At each end of new medians and traffic islands the cross slope of the final 2 feet of the median 
or island must be 1.0 percent, as shown on Standard Drawing 4-31 and as required by these 
Specifications. For these final 2 feet the height of the lower of the 2 curbs on either side of the 
median or island must be increased as needed to achieve the required cross slope. 
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Conforms from the revised height for the curb on the lower side of the median or island must be 
achieved in a distance of 1 foot from 2 feet from the end of the curb to 3 feet from the end of the 
curb. For purposes of measurement and payment, the modification in the curb height for the final 3 
feet of the median or traffic island is incidental and included in the bid price paid for the various 
items of work. 

27-3.05 Minor Curb and Gutter and Sidewalk Replacement
For minor (single location, 12 cubic feet or less of concrete) curb and gutter and sidewalk

replacement, the Contractor may use a portable concrete mixer, or a 1 yard transit-mix truck. Pre- 
mixed “buggy” concrete is not acceptable. A 50-50 mixture of concrete mix (fine and coarse 
aggregate) equivalent five (5) sack mix (aggregate and cement approximately 4:1) may be used. 
The County inspector may make concrete test cylinders in order to verify the mix. Test cylinders 
must attain 28-day strength of 2500 psi. Minor concrete that does not attain 2500 psi in 28 Calendar 
Days must be removed and replaced with transit mix concrete at the Contractor’s expense. 

This method of mixing and placing concrete applies only to minor curb and gutter and sidewalk 
replacement. 

27-4 DAMAGE REPAIRS 
All damage done or openings cut in concrete walks, curbs, or gutters during the progress of the 

Work must be repaired by the Contractor to the satisfaction of the Agency. Patching of damaged 
areas is not allowed. Partial removal and replacement of flags of sidewalk or portions of curbs and/or 
gutters less than 4 feet in length is not allowed. Removal of damaged sidewalk and/or curbing and 
gutter sections must extend to the nearest score mark, weakened plane joint, construction joint or 
expansion joint if within 4 feet of the limit of damaged concrete. A dowelled joint must be used as 
shown on Standard Drawing 4-32 at all connections of new sidewalk to existing sidewalk, new 
sidewalk to existing curbing, new curbing to existing curbing, and new curb and gutter to existing 
curb and gutter. Damaged areas must be removed per detail and replaced to the satisfaction of the 
Agency without additional cost to the Agency. 

27-5 SIDEWALKS 

27-5.01 Widening of Existing Sidewalk
If the Work includes widening an existing sidewalk, the existing sidewalk must be removed and

replaced. A dowelled joint must be used as shown on Standard Drawing 4-32 at the connection of 
new sidewalk to existing curb and to existing sidewalk. 

Payment for sidewalk removal will be made per square foot and includes saw cutting of the 
existing sidewalk, removal, disposal and all incidentals, providing all labor, tools and equipment 
required to remove the existing sidewalk and no additional payment will be allowed. If there is no 
bid item for sidewalk removal, the saw cutting, removal and disposal of the existing sidewalk in the 
area of sidewalk widening is incidental and included in the bid prices for the various items of work 
and no additional compensation will be made. Payment for sidewalk construction will be made per 
square foot of sidewalk installed as specified in Sections 27-14 and 27-15 of these Specifications 
and includes the supply and installation of dowels for the connection of the new sidewalk to existing 
curb and sidewalk. 
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27-5.02 Slope of Sidewalks
Unless otherwise shown or specified in the Contract, sidewalks and planting strips between curb

and sidewalk must slope uniformly toward the street at a rate of 1.5 percent. At no place must the 
cross slope of sidewalk be greater than 2 percent. The transverse slope of the finished surface must 
be uniform to a degree such that no depressions greater than 0.01 foot are present when tested 
with a 10-foot straightedge laid in a direction transverse to the centerline and extending across the 
width of the sidewalk. 

27-6 CURB DOWELS AND REINFORCEMENT 
Curb dowels and reinforcement must be installed as shown on Standard Drawings 4-43, 4- 44, 

4-30, 4-40 and 4-32, and as shown or specified in the Contract,

27-7 EXTRUDED CONSTRUCTION
At the Contractor's option, subject to the Agency's approval, curbs, gutters, and sidewalks may 

be constructed using an approved extrusion or slipform machine and method. The Contractor must 
provide the Agency with a written proposal and a test section if requested by the Agency. Except as 
noted otherwise, all extruded construction must comply with these Specifications and Standard 
Drawings 4-30, and 4-32. Curb, gutter and sidewalk may be constructed monolithically if approved 
by the Agency. 

Concrete for extruded construction must be Class "B”, as specified in Section 50-1, “Portland 
Cement Concrete”, of these Specifications. The grading limits must be restricted if necessary to 
produce concrete that, after extrusion, has well defined web marks of water on the surface and is 
free from surface pits larger than 3/16 inch in diameter. 

The consistency of the concrete must be such that it will maintain the shape of the section 
without support after extrusion. 

Except as noted otherwise in the Contract documents, extruded concrete curbs must be 
anchored to existing pavement either by placing dowels or by using an approved adhesive. If an 
adhesive is used, in advance of placing the curbs on the existing pavement, the surface of the 
pavement must be thoroughly cleaned, and the adhesive must be applied. The pavement must be 
cleaned either by wire brushing or by blast cleaning. The cleaned surface must be free from dust, 
loose material, or oil. 

The adhesive must be an epoxy resin adhesive conforming to the State Specifications. Such 
adhesive may also be used for bonding new Portland cement concrete to existing asphalt concrete. 

The top and face of the finished curbs must be true and straight, and the top surface of curbs 
must be of uniform width, free from humps, sags, or other irregularities. Grade tolerance of the gutter 
flowline, back of curb and gutter, and back of sidewalk must not exceed ± 0.05 foot in any 25-foot 
length. 

Concrete must be fed to the machine at a uniform rate. The machine must be operated under 
sufficient uniform restraint to forward motion to produce a well compacted mass of concrete free 
from surface pits and requiring no further finishing, other than light brooming with a broom filled with 
water only. Finishing with a brush application of grout will not be permitted. 

27-8 CURB RAMPS AND DRIVEWAYS 
Curb ramps and driveways must be constructed to the dimensions, lines, grades, and details 

shown or specified in the Contract. Curb ramps and driveways must conform to all requirements in 
these Specifications, including the requirement for excavating for and placing the 6-inch thick Class 
2 aggregate base section. No utility pull box, utility pole, traffic signal pull box, traffic signal pole 
foundation, or any other facility that is visible on or above the surface of a curb ramp may be located 
within the area of a curb ramp. For the purpose of this Section, the area of the curb ramp must be 
the area including and bounded by the 1-foot wide tactile strip on either side of the inclined portion 
of the ramp, the gutter section and the curb along the back of sidewalk. 
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27-9 RECONSTRUCTION OF CURBS, GUTTER, AND SIDEWALK TO ACCOMMODATE 
DRIVEWAYS 

Where curb and gutter and/or sidewalk are to be removed for the purpose of constructing a 
driveway, a sidewalk ramp, utility relocation or construction of utility facilities, or to replace cracked, 
broken, heaved or otherwise unacceptable concrete, the entire curb and gutter and/or sidewalk must 
be removed and reconstructed. The actual limit of concrete removal must extend to nearest score 
mark or joint, if nearest score mark or joint is within 4 feet of limit of removal as indicated on the 
Plans. Adjacent to all areas of removal of curb and gutter, a 2-foot minimum width, 4-inch minimum 
depth bank of existing roadway pavement must be saw cut and removed and replaced with 
permanent asphalt concrete pavement. A dowelled joint must be used as shown on Standard 
Drawing 4-32 at the connection of new driveway construction to existing sidewalk and curb and 
gutter. Removed materials must be disposed by the Contractor outside of the road right-of-way. 
Unless otherwise directed in the Special Provisions, payment for removals is included in the price 
paid for clearing and grubbing and no additional payment will be allowed. 

27-10 RECONSTRUCTION OF CURBS, GUTTER, AND CURB AND GUTTER TO 
ACCOMMODATE SEWER AND STORM DRAIN SERVICE INSTALLATION 

Where curbs, gutters, or curb and gutter are to be removed for the purpose of constructing a 
sewer service or storm drain service, the entire curb, gutter, or curb and gutter must be removed 
and reconstructed. The actual limit of concrete removal must extend to nearest score mark or joint, 
if nearest score mark or joint is within 3 feet of limit of removal as indicated on the Plans. A dowelled 
joint must be used as shown on Standard Drawing 4-32 at the connection of new sidewalk, and curb 
and gutter to existing sidewalk, and curb and gutter. Adjacent to all areas of removal of curb and 
gutter, a 2-foot minimum wide, 6-inch minimum deep bank of existing roadway pavement must be 
saw cut and removed. Removed materials must be disposed of by the Contractor. Portland cement 
concrete for the replacement must be Class “A” in accordance with Section 50-5, “Portland Cement 
Concrete”, of these Specifications. 

27-11 CURB AND GUTTER TESTING AND TOLERANCE 
The finished surface of curb and gutter must be free from humps, sags, or other irregularities. 

The surface must be uniform to a degree such that no depressions greater than 
0.02 foot are present when tested with a 10-foot straightedge, except at grade changes. Curb 

and gutter must be tested by the application of water in the presence of the Agency. No standing 
water is permitted. 

27-12 NOT USED 

27-13 DROP INLETS AND CATCH BASINS 
Drop inlets, catch basins, grates, and frame types must conform to the Standard Drawings and 

Section 50-34, "Sewer and Storm Drain Castings", of these Specifications. 
Drop Inlets and catch basins must have bedding material that conforms to Section 50-16 “Clean 

Crushed Rock” Type B or C and is 4-inches thick. Concrete for drop inlets and catch basins must 
be Class "A", and must conform to Section 50-5, “Portland Cement Concrete”, of these 
Specifications. The concrete box portion of the drop inlet and/or catch basin must be cast to the 
proper grade in a maximum of 2 placements of concrete. Use of grout to adjust the drop inlet and/or 
catch basin frame to the proper grade is not permitted without written approval from the Agency. 
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Grate and frame materials and method of placement must conform to the Standard Drawings 
and these Specifications. The use of reinforcing bar supports, concrete blocks, concrete dobies or 
masonry bricks must be utilized to support the frame or precast drop inlet or catch basin tops during 
placement of final concrete. Broken pieces of concrete, wood, or other debris cannot be used for 
this purpose. 

Final concrete must include concrete necessary to fill all voids between the drop inlet or catch 
basin top and the base. Prior to placement of or as part of final concrete, a concrete collar must be 
installed around the drop inlet or catch basin. The concrete collar must conform to Standard 
Drawing 9-37 and be: 

A. A minimum of 6-inches and maximum of 12-inches wide
B. Cover the entire joint between the top and base of  the  drop  inlet  or  catch

basin. Additionally, the collar must extend at least 4-inches above and below the
joint.

At the option of the Contractor, drop inlets and catch basins may be furnished and installed as 
precast units, or the units may be combined precast and cast-in-place structures, provided the 
structures in place substantially conform to cast-in-place construction as specified in these 
Specifications. Connections to precast units may be boot, integral connection or concrete with a 
water stop. The maximum horizontal deflection of a boot is 7 degrees. If the horizontal deflection is 
more than 7 degrees, the unit must be built as a cast-in- place structure. The maximum vertical 
pipe slope for any connection may not exceed 12-percent. 

Pipe connections for cast-in-place structures with pipes entering at a horizontal angle between 
7 degrees and 20 degrees shall be made with a water stop per Standard Drawing 9-35. On a case- 
by-case basis, pipe connections for cast-in-place structures with pipes entering at a horizontal angle 
greater than 20 degrees shall be made per Standard Drawing 308-0, with approval of the Agency. 
For polypropylene pipe, structure connections shall be made per Standard Drawing 9-39. 

The pipe connection to drop inlets and catch basins must conform to Standard Drawing 308-0 
for the following two conditions: 

A. Pipe connection is through the corner of the structure.
B. Pipe connection angle is less than 70 degrees or greater than 110 degrees for pipes

with a diameter less than or equal to 30 inches.
Minimum wall thickness for cast-in-place structures is equal to the thickness specified on the 

standard drawing for each structure. The maximum wall thickness for cast-in-place structures is 2- 
inches larger than the wall thickness specified on the standard drawing for each structure. Cast-in- 
place wall thickness must be uniform on all sides and bottom. Internal dimensions of cast-in-place 
structures must maintain the specified dimensions throughout, as shown on the standard drawing 
for each structure. 

All drop inlet and catch basin installations, whether new or reconstructions, must include a 
permanent stormwater quality marking stamped in concrete behind the window/curb per the County 
of Sacramento Improvement Standards, and Standard Drawing 9-41, or as directed by the Agency. 
For drop inlets and catch basins with precast tops, steel storm drain markers may replace the 
concrete stamp per Standard Drawing 9-41. The use of any other marking method is not acceptable 
unless approved by the Agency. 

Unless otherwise specified, exposed surfaces of the grates, frames and hoods with the parts 
assembled and disassembled must be painted with commercial quality asphaltum paint after testing 
and assembly. 

27-14 MEASUREMENT 
Curb, gutter, and curb and gutter will be measured and paid for by the linear foot for the type of 

curb, gutter, or curb and gutter designated in the Contract. 
Sidewalks will be measured and paid for by the square foot for the type of sidewalk designated 

in the Contract. 
Curb ramps will be measured and paid for by the unit, as designated in the Contract. If curb 

ramps are not included as a separate pay item in the Contract, the curb and gutter portion of the 
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curb ramp will be measured and paid for by the linear foot as curb and gutter, and the sidewalk 
portion of the curb ramp will be measured and paid for by the square foot as sidewalk. 

Driveways will be measured and paid for by the square foot or by the unit, as designated in the 
Contract. If driveways are not included as a separate pay item in the Contract, the curb and gutter 
portion of the driveway will be measured and paid for by the linear foot as curb and gutter, and the 
sidewalk portion of the driveway will be measured and paid for by the square foot as sidewalk. 

Removal of sidewalk, curbs, gutters, or curb and gutters will be measured and paid for by the 
linear foot as designated in the Contract. If removal of sidewalks, curbs, gutters, or curb and gutters 
are not designated as separate pay items in the Contract, the removal of said facilities is included 
in the various items of work and no additional payment will be made. 

Gutter drains, drop inlets, and/or catch basins will be measured and paid for by the unit for the 
types of gutter drains, drop inlets, and/or catch basins designated in the Contract. 

27-15 PAYMENT 
The price paid per linear foot for curb, gutter, or curb and gutter includes full compensation for 

furnishing all labor, materials, tools, equipment, and incidentals and for doing all the work involved 
in constructing curb, gutter, or curb and gutter, complete in place, including preparing the subgrade, 
form work, finishing and curing the concrete, furnishing and placing expansion joint material, 
furnishing and placing dowels and reinforcement, curb and gutter testing, and repairing any damage, 
as shown on the Plans, as specified in these Specifications and the Special Provisions, and as 
directed by the Agency. 

The price paid per square foot for sidewalk includes full compensation for furnishing all labor, 
materials, tools, equipment, and incidentals and for doing all the work involved in constructing 
sidewalk complete in place, including form work, finishing and curing the concrete, furnishing and 
placing expansion joint material, and repairing any damage, as shown on the Plans, as specified in 
these Specifications and the Special Provisions, and as directed by the Agency. 

The unit price paid for curb ramps includes full compensation for furnishing all labor, materials, 
tools, equipment, and incidentals and for doing all the work involved in constructing curb ramps 
complete in place, including all form work, finishing and curing the concrete, furnishing and placing 
expansion joint material, and repairing any damage, as shown on the Plans, as specified in these 
Specifications and the Special Provisions, and as directed by the Agency. 

The unit price paid for driveways includes full compensation for furnishing all labor, materials, 
tools, equipment, and incidentals and for doing all the work involved in constructing driveway 
complete in place, including all form work, finishing and curing the concrete, furnishing and placing 
expansion joint material, and repairing any damage, as shown on the Plans, as specified in these 
Specifications and the Special Provisions, and as directed by the Agency. 

The unit price paid for gutter drains includes full compensation for furnishing all labor, materials, 
tools, equipment, and incidentals and for doing all the work involved in gutter drains, complete in 
place, including excavation, furnishing and installing the cast iron drain and vitrified clay or PVC 
elbow, and the concrete pad foundation and elbow encasement, as shown on the Plans, as specified 
in these Specifications and the Special Provisions, and as directed by the Agency. 

The unit price paid per EACH Drain Inlet of the size and type specified in the bid proposal 
includes full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and 
for doing all work involved in furnishing and installing, complete in place, including excavation and 
backfill, as shown or specified in the Contract, the Standard Construction Specifications, these 
Special Provisions, and as directed by the Engineer and no additional compensation will be allowed 
therefor. The price paid for drop inlets and catch basins includes full compensation for the cost of 
removal and replacement of adjacent asphalt, curb, gutter, and sidewalk to the limits required in 
Section 27-10, “Reconstruction of Curbs, Gutter, and Curb and Gutter to Accommodate Sewer and 
Storm Drain Service Installation”, of these Specifications and no additional or separate payment will 
be made. Unless otherwise specified in the Special Provisions, pipe connections to all manholes 
shall be included in the cost per LINEAR FOOT of the size and type of pipe to be connected and no 
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additional compensation will be allowed therefor. 
Excavation for aggregate base beneath sidewalk, curb ramps, driveways, and curb and gutter 

sections must be included in the bid item for roadway excavation if the Contract includes such an 
item. If there is no item for roadway excavation, the excavation for the aggregate base beneath 
sidewalk, curb ramps, driveways, and curb and gutter sections is incidental and included in the 
various pay items and no additional payment will be made. Supply and placement of aggregate 
base material will be measured and paid for as detailed in Section 22-3, “Aggregate Base”, of these 
Specifications. 
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28.1 

SECTION 28 - PILING 

28-1 GENERAL 
Piling must conform to the State Specifications, and these Specifications. 
The pile fabricator must furnish a Certificate of Compliance to the Agency, stamped and signed 

a Civil Engineer registered in the State of California, with experience in pile fabrication. The 
Certificate of Compliance must conform to the provisions in the State Specifications. 

28-2 PAYMENT 
Payment will conform to the State Specifications, and these Specifications. No deduction will be 

made for pile fabrication outside of Sacramento County. 
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29-1 GENERAL 
Prestressing concrete must conform to the State Specifications.
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SECTION 30 - CONCRETE STRUCTURES 

30-1 GENERAL 
Concrete structures must conform to the State Specifications, and these Specifications. Work 

under this Section includes constructing culverts, headwalls, retaining walls, slabs, 
foundations, and similar concrete structures. Concrete pavement, curbs, gutters, sidewalks, 

and drainage structures must be as specified elsewhere in these Specifications. 

30-2 FOOTINGS 
The elevations of the bottoms of footings shown on the Plans is approximate only and the 

Agency may order, in writing, changes in dimensions or elevations of footings as necessary for a 
satisfactory foundation. Additional structure excavation and structure backfill resulting from such 
changes will be measured and paid for as specified in Section 18-3, “Structure Excavation and 
Backfill”, of these Specifications. 

If the Contractor elects to fabricate materials or do other work prior to the final determination of 
footing elevations, the Contractor is responsible for additional costs incurred. 

30-3 FORMS 
Forms must be smooth and mortar tight, true to the required lines and grade, and of sufficient 

strength and supported in such a manner that no springing out of shape or sagging occurs between 
form supports during the placing of concrete. All dirt, chips, sawdust, nails and other foreign matter 
must be completely removed from forms before any concrete is deposited. Forms must be 
thoroughly coated with form oil, which must be of high penetrating qualities leaving no film on the 
surface of the forms that can be absorbed by the concrete. 

Forms for all surfaces that will be exposed to view must be made of surfaced lumber or of other 
material that will provide a smooth and satisfactory surface. Lumber that is warped, badly checked, 
or contains loose knots or knot holes cannot be used on any surface form. 

All sharp edges must be chamfered with 3/4 by 3/4 inch triangular fillets, unless the Plans specify 
that they not be used. Curved surfaces must be formed in a manner that will give accurate and true 
surfaces. The Agency must approve the construction methods of curved forms before the forms are 
placed. 

Forms must be constructed so that form marks conform to the general lines of the structure. 
Only approved form clamps, ties, or bolts can be used to fasten forms. Twisted wire ties are not 

permitted. 
The strength of the forms and the supporting structure for forms are the responsibility of the 

Contractor and permission by the Agency to place concrete in forms does not relieve the Contractor 
of this responsibility. If sagging or appreciable deflection or movement of the forms occurs as the 
concrete is being placed, the Agency may reject the work. Rejected work must be removed and 
replaced at the expense of the Contractor. 

30-4 REMOVAL OF FORMS 
In general, forms for columns and piers may be removed before those for beams and decks. 

Form removal should be based on the resulting effect on the concrete. That is, there must be no 
deflection, distortion or damage to the concrete. Supporting forms must not be removed from 
beams, floors and walls until they are able to carry their own weight and any approved live load. 
Unless otherwise specified in the Contract, no forms can be removed until at least 24 hours after 
the concrete has been placed, and until the concrete has sufficient strength to prevent damage to 
the surface. 
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30.2 

Supporting forms must not be removed from horizontal members before concrete is 80 percent 
of design strength. When high-early strength concrete is used, removal time may be reduced at the 
discretion of the Agency. When retarding agents are used, removal time should be increased at the 
discretion of the Agency. 

30-5 REINFORCEMENT 
Reinforcement in concrete structures must be as shown on the Plans and conform to Section 

31, “Reinforcement”, of these Specifications. 

30-6 MIXING AND TRANSPORTING 
Mixing and transporting of concrete must be in accordance with the State Specifications. All 

concrete must be mixed in mechanically operated mixers except when permitted by the Contract. 
Concrete being transported must maintain consistency and workability; no additional mixing water 
must be incorporated unless authorized by the Agency. 

The use of admixtures in concrete for structures will be subject to the written approval of the 
Agency, or as otherwise specified in the Special Provisions. 

30-7 PLACING CONCRETE 

30-7.01 General
Do not place concrete in forms until the forms have been approved by the Agency.
Concrete must not be placed on frozen or ice-coated ground or subgrade, or on ice-coated

forms, reinforcing steel, structural steel, conduits, precast members, or construction joints. 
Under rainy conditions, placing of concrete must be stopped before the quantity of surface water 

is sufficient to damage surface mortar or cause a flow or wash of the concrete surface, unless the 
Contractor provides adequate protection against damage, as determined by the Agency. 

All concrete must be fresh and must be placed before it has taken an initial set. Retempering 
with additional water to make concrete more workable after it has partially hardened is not permitted. 
The temperature of the concrete at the time of placement must be between 55 and 90 degrees F, 
per ACI Manual of Concrete Practice Table 3.1. 

Existing concrete surfaces to be connected to new concrete must be thoroughly cleaned as 
directed by the Inspector, and the surface must be roughened to approximately 1/4-inch depth. 
Irregular voids or surface stones may be left in place if sound, free of laitance, and firmly embedded. 
30-7.02 Placement

When the Contract shows or specifies a concrete placement sequence or schedule, the
sequence or schedule must not be varied without written approval of the Agency. 

Fresh concrete must be placed in horizontal layers no deeper than can be satisfactorily 
consolidated with the vibrators. The concrete must be placed at or near its final position; the use of 
vibrators for extensive shifting of fresh concrete is not permitted. Fresh concrete must not be 
permitted to fall from a height greater than 6 feet. Tremies or "elephant trunks" must be used if the 
concrete is to be placed in a deep or hard to reach area. 

After being deposited, the fresh concrete must be consolidated by mechanical vibration until 
voids are filled and free mortar appears on the surface. 

The use of additional water in mixing the concrete to promote free flow is not permitted. 
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30.3 

30-7.03 Vibrating
The location, manner, and duration of the application of the vibrators must achieve maximum

consolidation of the concrete without causing segregation of the mortar and coarse aggregate. 
Vibrators must not be attached to or held against the forms or the reinforcing steel. 

With written approval of the Agency, the use of external form vibrators is permitted when the 
concrete is inaccessible for adequate internal consolidation and the forms are constructed 
sufficiently rigid to resist displacement or damage from external vibration. 

Concrete in structures must be tamped and consolidated by means of high frequency internal 
vibrators of a size, type, and number approved by the Agency. The number of vibrators must be 
sufficient to consolidate the incoming concrete within 15 minutes after it is deposited in the forms. 
No less than 2 serviceable vibrators must be available at all times. Surfaces must be smooth and 
free from voids caused by rock pockets. Vibration must be supplemented by hand spading to secure 
these results. 

30-8 BONDING 
Non-epoxy bonding compounds must be used for dry areas and epoxy resin bonding 

compounds must be used for areas exposed to moisture. Bonding compounds must be applied in 
accordance with the manufacturer's instructions. 

Epoxy resins may be used for grouting dowels in concrete, crack injection, adhesive for bonding 
fresh and hardened concrete, as a binder for epoxy mortar in making concrete repairs, and under 
water. Some epoxies are not suitable for temperature extremes such as freeze-thaw environments; 
placing must be done within manufacturer’s allowable parameters. Epoxies may be fast-setting 
when approved by the Agency. The epoxy binder and adhesive must be a two- component mixture 
conforming to the State Specifications and must be mixed at the work site. Safety, proportioning, 
mixing, and temperature are critical and must be done according to manufacturer’s instructions. 
Aggregate must conform to the State Specifications. When using epoxy as a binder to make mortar, 
the two components must be thoroughly mixed to a uniform gray color before the aggregate is 
added. Unless otherwise specified, the mix proportions must be 1 part epoxy binder to 4 parts 
aggregate by volume. When fine aggregate (sand) is used, the mix must be 1 part epoxy binder to 
6 parts aggregate, by volume. The aggregate must have a moisture content of not more than 0.50 
percent when mixed with binder. The aggregate size and proportions must be determined by the 
Contractor, subject to the approval of the Agency. 

Appropriate uses of epoxy resin must conform to the State Specifications. 

30-9 CONCRETE PLACED UNDER WATER 
Unless specifically shown or specified in the Contract, concrete may not be placed underwater 

without written direction from the Agency. 
When underwater placement of concrete is directed, the placement must be by approved tremie 

or bottom dump bucket. The consistency of the concrete must be appropriate for underwater 
placement and must be approved in writing by the Agency. Underwater placement must be 
continuous until completed. Placing concrete in running water is not permitted. 

30-10 EXPANSION JOINTS 
When premolded joint filler is shown or specified in the Contract, the filler must be anchored in 

the correct position before concrete is placed. The edges of the concrete at the joint must be finished 
with a 1/4 inch radius edging tool. Unless otherwise specified in the Contract, expansion joint 
material must be as specified in Section 50-4, “Premolded Expansion Joint Filler”, of these 
Specifications, except that partial depth expansion joint filler material with a minimum penetration of 
2 inches is permitted in minor concrete structures, slope paving, sidewalk, curb, and gutter 
applications as specified in the State Specifications. 
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30.4 

30-11 CONSTRUCTION JOINTS 
Construction joints are required when sequencing concrete placement of large areas. 
Construction joints must be made only where shown or specified in the Contract or authorized 

or directed by the Agency. When it is necessary to make a joint because of an emergency, as 
determined by the Agency, reinforcing steel must be placed through the joint as directed by the 
Agency. Furnishing and placing such reinforcing steel is at the Contractor's expense and no 
additional compensation will be paid. 

After the concrete in a poured segment has hardened, the entire surface of the joint must be 
thoroughly cleaned of surface laitance, and aggregate must be exposed by abrasive blast cleaning. 
Wire brushing, air, or water blasting may be used while the concrete is fresh, provided results equal 
to abrasive blast cleaning are obtained. 

Construction joints must be keyed. Keyways must be formed by beveled strips or boards placed 
at right angles to the direction of shear or as directed by the Agency. Except where otherwise shown 
or specified in the Contract, keyways must be at least 1-1/2 inches deep over at least 25 percent of 
the area of the section. 

When new concrete is to be joined to existing concrete, holes must be drilled in the existing 
concrete and bar reinforcing steel dowels must be grouted in, as specified in the State 
Specifications. 

30-12 WATERSTOPS 
Waterstops, when shown or specified in the Contract, must conform to the requirements of the 

State Specifications. 

30-13 CURING 
Curing of concrete is essential for development of specified strength and durability. When not 

curing by forms-in-place, then exposed surfaces must be cured by one or more of the following 
methods: 

• burlap or rugs kept continuously wet,
• waterproof membranes such as paper or plastic, or
• spraying liquid-membrane curing compound applied as soon as free water on the surface

has disappeared but before surface drying begins.
Unless otherwise shown or specified in the Contract, curing compounds must conform to the 

requirements in Section 50-6, “Curing Compounds for Concrete”, of these Specifications. 
Curing practices for concrete placed in extreme weather conditions must prevent too-rapid 

hydration or cold-weather freeze-thaw damage as specified in ACI Manual of Concrete Practice 
(most recent) or the State Specifications. 

30-14 PROTECTING CONCRETE 
In addition to the requirements of Section 5, "Control of Work and Materials”, of these 

Specifications, the Contractor must protect concrete as provided in this Section. 
Concrete that has been frozen or damaged by other causes, as determined by the Agency, must 

be removed and replaced by the Contractor at the Contractor’s expense. 
Concrete in structures must be maintained at a temperature of at least 45 degrees F for 72 hours 

after placement, and at least 40 degrees F for an additional 4 Calendar Days. When required by the 
Agency, the Contractor must submit a written outline of the proposed methods for protecting the 
concrete. 

30-15 SURFACE FINISH 
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30.5 

30-15.01 General
All exposed surfaces of structures must have a smooth form finish as specified in the ACI Manual

of Concrete Practice 301.5.3.3,” Finishing Formed Surfaces”, unless otherwise shown or specified 
in the Contract. All other surfaces must have an ordinary surface finish unless otherwise shown or 
specified in the Contract. 

Immediately after forms have been removed, all form bolts must be cut off 1 inch below the 
finished surface of the structure and the holes remaining must be filled with cement mortar using 1 
part cement to 2 parts sand. Add white cement as needed to match surrounding concrete on all 
exposed surfaces. 

Any defects in the concrete surface caused by poor material in the forms, poor form construction, 
or by voids or pockets in the concrete, must be repaired and finished to make the surface finish 
uniform. The Agency may direct the Contractor to correct such defects at the Contractor’s expense. 

30-15.02 Smooth Form Finish (Sacking)
A smooth form surface for exposed surfaces or preparation for coating must consist of finishing

the surfaces of the structure to produce smooth, even surfaces of uniform texture and appearance, 
free of bulges, depressions and other imperfections. The degree of care in building forms and 
character of materials used in form work will be a contributing factor in the amount of additional 
finishing required to produce smooth, even surfaces of uniform texture and appearance, free of 
unsightly bulges, depressions and other imperfections, and the Agency will be the sole judge in this 
respect. The use of power carborundum stones or disks may be required to remove bulges and 
other imperfections. The grout-cleaned finish (sacking) requires a sound, clean, dry substrate. Grind 
surfaces, including seams, bumps, and imperfections smooth and flat. Remove form release agent, 
laitance, and cure, if present. If coating is required, provide a profile for coating adherence by whip- 
blasting or acid-etching. Wet a small area of concrete to be sacked and rub a slurry of gray concrete, 
white concrete (to match existing color), and fine sand into the surface with a sponge float, filling all 
holes. Non-epoxy acrylic bonding compound may be used in the slurry or in the water. Scrape off 
excess slurry and rub area lightly with a burlap sack until uniform in appearance. If approved by the 
Agency, a cementitious mortar may be troweled on the concrete surface after achieving a smooth 
and flat surface by grinding, including seams, bumps, and imperfections. 

30-15.03 Ordinary Surface Finish
The ordinary surface finish required on non-exposed concrete structures must be minimized by 

careful forming, use of quality materials, and proper concrete placement procedures. Ordinary 
surface finish consists of removing snap ties and bolts to a minimum depth of 1 inch and filling the 
holes. Holes or depressions 3/8 inch or larger must be filled, all rock pockets must be repaired, and 
all fins must be removed. 

30-15.04 Tolerance on Concrete Paving
All concrete structures having a roadway deck must have a smooth riding surface. The finished 

surface must be tested with a 12-foot straight edge. The surface must not vary more than 0.01 foot 
from a plane defined by the lower edge of the straight edge. All areas higher than 

0.01 foot above the test plane must be removed by abrasive means. All areas lower than 
0.01 foot below the test plane must be cut out to a depth of 1 inch below the test plane and 

patched with epoxy concrete. 

30-15.05 Concrete Repair

30-15.05.A General
Evaluate the unsuitable concrete area to determine whether the concrete repair should be made

with concrete, mortar (dry pack), shotcrete, or topped with an overlay. 
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30.6 

30-15.05.B Replacement with Concrete
When there are extensive honeycombs or large voids in new construction, or extensive

deterioration of existing concrete, the affected area must be removed to sound concrete (a minimum 
of 1 inch) and the area cleaned of deleterious material. All sides must be square; forming may be 
required. Concrete for the repair must be similar to the original in cement-water ratio and aggregate 
size. 

30-15.05.C Mortar (Dry Pack)
This method is suitable for snap-tie holes, spalls, and cavities (rock pockets) with a relatively

high ratio of depth to width. Unsuitable concrete must be chipped by hand or mechanical means 
to sound and clean concrete. Flush the patch area with water and allow to dry. Coat surface with 
epoxy compound or acrylic bonding compound and allow to dry until tacky to the touch. Mix mortar 
composed of portland cement, sand, and water. White cement must be added when matching the 
color of the surrounding concrete is required. Proportion of cement to sand, by volume, must be 
no more than 1:2. Add only enough water to permit placing and packing. The mortar must be 
rammed into place in thin layers and leveled to the plane of the surrounding concrete. Cure with 
liquid-membrane cure, wet burlap, or water. Fast-setting, cementitious, pre-mixed packing 
materials may be used when approved by the Agency and must be applied per manufacturer’s 
instructions. 

30-15.05.D Shotcrete
Shotcrete is suitable for repairs to overhead or vertical surfaces and must be placed according

to procedures in ACI Manual of Concrete Practice, 506R. 

30-15.05.E   Topping 
Topping may be placed with or without surface hardener on a pre-existing base slab. Prior to 

placing, the entire area to be topped must be cleaned and free of all loose and unsound materials 
by abrasive blasting or machine scarifying, and clean aggregate exposed. The cleaned base must 
be kept wet for a period of 24 hours prior to the application of topping. Excess water must be 
removed and a neat cement bonding grout must be applied. It must be of equal parts cement and 
sand and enough water to make a creamy mixture. The cement bonding grout must not be allowed 
to dry or set before topping placement. Bonding agents other than cement grout may be used 
with prior Agency approval. The topping must then be placed to grade, compacted, and floated. 
The Contractor must check for trueness of surface with a 12-foot straightedge. Surface hardener, 
when used, must be applied according to manufacturer’s instructions. Trowel or broom finish as 
specified in Contract. 

30-16 MEASUREMENT AND PAYMENT 
Except as otherwise provided, pay quantities of concrete in structures will be measured by the 

cubic yard in accordance with the dimensions shown or specified in the Contract, or as ordered 
in writing by the Agency. No deduction will be made for volume of reinforcing steel. 

The price paid per cubic yard for concrete in structures includes full compensation for 
furnishing all labor, materials, tools, equipment, and incidentals and for doing all the work involved 
in constructing concrete structures, complete in place, including furnishing and building all 
necessary forms and falsework, furnishing and placing all concrete, reinforcing steel, expansion 
joint material and waterstops, curing the concrete, providing weep holes in walls, and finishing all 
concrete surfaces, as shown or specified in the Contract, specified in these Specifications, and 
directed by the Agency. 
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31.1 

Section 31 – Reinforcement 

SECTION 31 - REINFORCEMENT 

31-1 GENERAL 
Steel reinforcement must conform to the State Specifications, and Section 50-32, “Reinforcing 

Steel”, of these Specifications. 
Reinforcing steel lists showing lengths and bending details must be prepared by the Contractor 

and submitted to the Agency for review. Agency review is for errors only and does not relieve the 
Contractor of the responsibility for the accuracy of the steel reinforcement. 

Existing reinforcing to be incorporated into new concrete must be mechanically cleaned as 
directed by the Inspector. A minimum of 1-inch of existing rebar must be exposed and cleaned prior 
to incorporation into the new concrete. 

31-2 MEASUREMENT AND PAYMENT 
Unless otherwise specified in the Special Provisions, reinforcement will not be measured or paid 

for separately. 
Full compensation for furnishing and placing reinforcement, including preparing and submitting 

reinforcing steel lists, is included in the prices paid for the various items of work involved, and no 
separate payment will be made. 
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32.1 

Section 32 – Waterproofing 

SECTION 32 - WATERPROOFING 

32-1 GENERAL
Waterproofing must conform to the State Specifications.
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33.1 

Section 33 – Steel Structures 

SECTION 33 - STEEL STRUCTURES 

33-1 GENERAL 
Steel Structures must conform to the State Specifications, and these Specifications. 
The fabricator must furnish a Certificate of Compliance to the Agency, stamped and signed by 

Civil Engineer registered in the State of California, with experience in structural steel fabrication. 
The Certificate of Compliance must conform to the provisions in the State Specifications and must 
certify conformance with the Contract. 

33-2 PAYMENT 
Payment will conform to the State Specifications, and these Specifications. No deduction will be 

made for pile fabrication outside of Sacramento County. 
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Section 34 – Signs 

SECTION 34 - SIGNS 

34-1 GENERAL 
Signs must conform to the State Specifications, and these Specifications. 

34-2 OVERHEAD SIGN STRUCTURES 
Overhead sign structures must conform to the State Specifications, and these Specifications. 
Welding of overhead sign structures must conform to the State Specifications, and these 

Specifications. The Contractor is responsible for welder certification. 

34-3 ROADSIDE SIGNS 
Roadside signs must conform to the State Specifications, and these Specifications. Unless 

otherwise shown or specified in the Contract, sign panels for permanent installation as standard 
roadside signs, including park signs as specified in this Section, will be furnished and installed by 
the Agency. 

34-3.01 Traffic Sign Types
Traffic signs are classified by general types according to the information or traffic control

required: 
• Warning Signs—Call attention to conditions on or adjacent to a traveled way that

are potentially hazardous to traffic.
• Regulatory Signs—Give notice of traffic laws or regulations.
• Guide Signs—Show route designation, guidance and directional information.
• Construction Signs—Give guidance, regulate, and warn traffic through construction

zones. Construction signs include warning, regulatory, and guide signs as well as
specific instructional signs.

Traffic signs will be identified by codes. Warning, regulatory, guide, and construction signs are 
identified with a number preceded by one of the letters W, R, G, or C, which indicates the type of 
sign. 

Installation and mounting of traffic signs, designated by type, must be according to the sign 
schedule or details shown on the Plans. 

34-3.02 Sign Panel Fastening Hardware
Sign panel fastening hardware must conform to the State Specifications, and these

Specifications. Lag screws, bolts, metal washers, and nuts may be cadmium-plated steel instead of 
commercial quality galvanized steel. 

34-3.03 Park Signs
Signs with "Park Rules and Regulations" and "Park Hours" will be furnished by the Agency. The

posts for park signs must be furnished by the Contractor and must be 2-3/8 inches outside diameter 
galvanized steel pipe, 14 feet in length, with a minimum wall thickness of 0.116 inches. Posts for 
park signs must be placed in a 3-foot 6-inch deep by 10 inch diameter portland cement concrete 
footing, leaving 10-foot 6-inch height of post from top of grade. Footing concrete must be Class “C” 
in accordance with Section 50-5, “Portland Cement Concrete”, of these Specifications. 
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Section 34 – Signs 

34-3.04 Construction
Construction must conform to the State Specifications, and these Specifications. After the

post holes are backfilled, wood posts installed in traffic islands must be wedged in place at the 
surface with redwood wedges. For posts installed in sidewalk areas, the space around the wood 
posts must be capped with concrete and finished to be level with the surrounding surface after 
the posts holes are backfilled. 

34-3.05 Sign Panel Installation
Sign panel installation must conform to the State Specifications, and these Specifications.

Sign panels, blind rivets, and closure inserts must be furnished by the Contractor and must be 
fabricated of materials as specified in this Section. 

The exposed portion of fastening hardware on the face of signs must be painted using touch- 
up enamel that matches the background color exactly. 

Park rules sign panels must be mounted flush with top of the post, with park hours sign panels 
mounted directly under. The bottom of the lowest sign panel must be at least 7 feet above the 
ground. 

34-4 MEASUREMENT AND PAYMENT 
Measurement and payment for overhead sign structures will conform to the State 

Specifications, and these Specifications. No deduction will be made for fabrication outside of 
Sacramento County. 

Signs will be measured by the unit from actual count, complete in place, of the type or types 
of signs designated in the Contract. 

The unit price paid for each sign of the type or types designated in the Contract includes full 
compensation for furnishing all labor, materials (except Agency-furnished materials), tools, 
equipment, and incidentals, and for doing all the work involved in furnishing and installing roadside 
signs, complete in place, including the installation of sign panels, shown or specified in the 
Contract, specified in these Specifications, and directed by the Agency. 
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35.1 

Section 35 – Timber Structures 

SECTION 35-TIMBER STRUCTURES 

35-1 GENERAL
Timber structures must conform to the State Specifications.
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Section 36 – Cast-In-Place Concrete Pipe (CIPCP) 

36.1 

SECTION 36 - CAST-IN-PLACE CONCRETE PIPE (CIPCP) 

36-1 GENERAL
All sewer facilities constructed within the Sacramento Area Sewer District service area

(http://www.sacsewer.com/pdf/map-servicearea.pdf) must be constructed in accordance with the 
Sacramento Area Sewer District Standards and Specifications available at 

http://www.sacsewer.com/pdf/ord/2011-SASD-Standards-and-Specifications-v1.pdf 
Construction of cast-in-place concrete pipe will be permitted when shown or specified in the 

Contract. Cast-in-place concrete pipe must consist of portland cement concrete placed in a 
prepared trench at the locations shown and specified in the Contract. The Agency may deny the 
use of cast-in-place concrete pipe if, in the Agency’s judgment, local conditions make the use of 
such pipe undesirable. 

Unless otherwise specified herein, the placement of cast-in-place concrete pipe must conform 
to the requirements of Section 38, “Storm Drain Construction”, of these Specifications. 

It is the Contractor’s responsibility to determine the suitability of the excavated trench for the 
placement of cast-in-place concrete pipe. The Contractor must determine whether the trench walls 
will provide sufficient lateral support to prevent deflection and cracking of the pipe due to backfill 
and live loads, and that the trench width at the top of the pipe will be sufficiently narrow to preclude 
additional loading on the pipe. 

If, after examining the sides of the trench, the Contractor elects to place cast-in-place concrete 
pipe, and the pipe subsequently develops longitudinal cracks exceeding 5 feet in length, the 
Contractor, at the Contractor’s expense, must repair or replace the pipe as directed by the 
Agency. 

Should the Contractor decide not to place cast-in-place concrete pipe after examination of the 
trench sidewalls, alternative pipe conforming to the requirements in Section 38, “Storm Drain 
Construction”, of these Specifications must be furnished and placed, and no additional payment 
will be made. 

36-2 PIPEMAKING EQUIPMENT 
The pipe must be constructed with equipment specially designed for constructing cast-in- 

place concrete pipe, as approved by the Agency. The Contractor must furnish evidence of 
successful operation of the proposed equipment on other work. Equipment not suitable to produce 
the quality of work required for the pipeline will not be permitted to operate on the Work. 

36-3 TRENCH EXCAVATION 
Trench excavation must conform to Section 19, “Trench Excavation, Bedding and Backfill”, of 

these Specifications. The trench must be excavated to the lines and grades of the completed pipe 
as shown on the Plans and within the tolerance specified in these Specifications. The trench must 
be of the proper width and the bottom of the trench must be shaped to the external diameter of 
the pipe to be constructed. The bottom of the trench must be prepared to provide full, firm, uniform 
support by undisturbed earth or compacted fill over a minimum of the bottom 180 degrees of the 
outside of the pipe. Trench width at the top of pipe must not exceed the outside diameter of the 
pipe at the spring line. 

Unless otherwise directed by Agency or specified in the Special Provisions, the trench in which 
pipe was placed during the previous 24 hours, plus the trench required for the next day’s work, 
plus additional trench 1/2 the length of the trench required for the next day’s work, is the total 
maximum allowable length of trench on any portion of the Work that may remain open at the end 
of each Working Day. The remainder of the trench must be backfilled and compacted, and when 
in streets or highways, opened to traffic as soon as practicable. 
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Section 36 – Cast-In-Place Concrete Pipe (CIPCP) 

36.2 

36-4 SPECIAL FOUNDATION TREATMENT 
Whenever the bottom of the trench is soft, rocky or in the opinion of the Agency otherwise 

unsuitable as a foundation for the pipe, the unsuitable material must be removed to a depth such 
that when replaced with a suitable material, it will provide a stable and satisfactory foundation. 
Suitable materials for backfilling the trench below the pipe must consist of select material 
approved by the Agency compacted to a relative compaction of not less than 90 percent as 
determined by Test Methods ASTM D6938 and ASTM D1557. Alternate backfill materials and 
methods may be used with the approval of the Agency. 

36-5 CONCRETE 
Concrete must be Class “A-1” portland cement concrete conforming to Section 50-5, “Portland 

Cement Concrete”, and these Specifications. 
The maximum aggregate size is determined by the size of cast-in-place concrete pipe 

constructed, and must be as follows: 

Pipe Size Maximum Aggregate 
48” or less 1” 
Over 48” 1-1/2”

Gradation for combined aggregates must conform to the State Specifications. 
Slump must not exceed 2 inches as determined by the slump cone method of ASTM C143 or 

an equivalent slump as determined by California Test 533, unless otherwise permitted or directed 
by the Agency. 

The minimum wall thicknesses for the various sizes of pipe must conform to the following 
table: 

Internal 
Diameter 

Minimum Wall 
Thickness 

24” through 30” 3” 

33” and 36” 3-1/2”

42” 4” 

48” 5” 

54” 5-1/2”

60” 6” 

66” 6-1/2”

72” 7” 

78” 7-1/2”

84” 8” 

90” 8-1/2”

96” 9” 

108” 10” 

120” 12” 

132” 14” 

144” 15” 
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36.3 

The compressive strength of the concrete must be at least 700 psi at 1 Calendar Day, at least 
1400 psi at 3 Calendar Days, at least 2100 psi at 7 Calendar Days, and at least 3500 psi at 28 
Calendar Days, as determined by moist-cured test cylinders. 

36-6 PLACING CONCRETE 
Prior to placing any pipe, the Contractor must secure the Agency’s written approval of the 

excavated trench. Concrete placement must conform to the provisions of the State 
Specifications. Surfaces against which concrete is to be placed must be free from standing water, 
mud, and debris, and must be firm enough to prevent contamination of the concrete by earth or 
other foreign material. Absorptive surfaces against which concrete is to be placed must be 
moistened thoroughly so that the moisture will not be drawn from the freshly placed concrete. An 
approved method or device must be used when placing invert concrete to insure that thickness is 
maintained at not less than minimum wall thickness at any point. Written approval of the method 
or device must be obtained from the Agency prior to beginning concrete 

placement. 
The cast-in-place concrete pipe must be constructed in one placement around the complete 

periphery. 
The temperature of the concrete when it is being placed must be between 40 and 90 degrees 

F in moderate weather, or between 50 and 90 degrees F if the mean daily temperature in the 
vicinity of the work site falls below 40 degrees F. Whenever the mean daily temperature in the 
vicinity of the work falls below 40 degrees F for more than 1 day, the concrete must be maintained 
at a temperature of at least 50 degrees F for at least 72 hours after it is placed. Concrete must be 
protected against freezing temperatures for 3 days immediately following the 72 hours of 
protection at 50 degrees F. Where artificial heat is employed, the concrete must be prevented 
from drying. If concrete is placed when the weather could cause the temperature of the concrete 
to exceed 90 degrees F, the Contractor must employ effective means, such as precooling of 
aggregates and mixing water and placing at night, to maintain the temperature of the concrete, 
as it is placed, below 90 degrees F. 

36-7 START AND CLOSE SECTIONS 
A starter section may be used at the beginning of each run of cast-in-place concrete pipe, 

such as beginning from an existing structure, or from a manhole, at a change in size or from a 
manhole at an angle point. Starter sections must be approximately 6 feet in length and of the 
same inside diameter as the cast-in-place concrete pipe, unless otherwise approved by the 
Agency. The strength of the reinforced concrete starter section must be as shown on the Plans 
and must be placed in accordance with the requirements of these Specifications. 

A closing section must be used when directed by the Agency or where it is not possible to 
complete a run of cast-in-place concrete pipe because of lack of clearance ahead in the trench. 

Starting and closing sections may be either concrete pipe or corrugated steel pipe meeting 
the strength requirements indicated in the Contract. However, if the combined length of the 
starting and closing sections exceeds 12 feet in 1 reach between manholes, concrete pipe must 
be used. 

36-8 CONSTRUCTION JOINTS 
If construction of the pipe stops short of a manhole or for more than 20 minutes, the resulting 

construction joint must be reinforced with a concrete collar. This collar must extend 1 foot either 
side of the joint and must be a minimum thickness equal to that of the pipe. The resulting end of 
pipe must be securely closed by a heavy canvas or equal to prevent excessive dehydration of the 
concrete already placed. 

Joints must be clean and damp when covered with fresh concrete or mortar. Cleaning of 
construction joints must consist of removing all laitance, loose or defective concrete, coating, and 
foreign material. 
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36-9 FINISH 
Flowline elevations of the completed pipe must not vary more than 0.05 feet from the design 

grade shown on the Plans. Variations in the internal diameter must not exceed 1/32 inch per 
diameter inch. (For example, for 24-inch pipe, 1/32 inch x 24 inches“ = 3/4 inch“ variation). Offsets 
at form laps must not exceed the limits specified in the following table: 

Pipe 
Diameter 

Maximum 
Offset 

24” through 30” 3/8” 

33” through 42” 1/2” 

48” through 66” 5/8” 

72” through 90” 7/8” 

96” through 108” 1” 

120” and larger 1-1/8”

The finished surface of the concrete pipe must be substantially free of fractures, cracks and 
interior surface roughness. 

The Contractor must hand trowel the bottom 90 degrees of the inside of the pipe unless 
alternate provisions are made to provide a smooth interior surface satisfactory to the Agency. The 
remaining interior surface of the pipe not covered by forms must be equivalent to a steel screeded 
finish. All extraneous concrete must be removed from the interior surface as soon as possible 
after placing. Any additional finish work or repair work required to be done on the pipe must be 
completed within 5 days after the pipe is placed. 

If obvious segregation or honeycombing or inadequate wall thickness is found by the Agency, 
the pipe may be rejected. 

36-10 FORMS 
Forms must be strong enough to permit the placement and vibrating of the concrete without 

causing distortion at any point. Form support systems must be constructed so that previously 
placed concrete will not be damaged. Form structure bearing plate indentations must not exceed 
one-eighth inch (1/8”) and care must be taken when removing the forms to prevent damage to the 
pipe. After removal of the forms, the inside of the pipe will be inspected by the Agency and any 
repairs made promptly by the Contractor, at the Contractor’s expense. 

The surfaces of the forms against which concrete is to be placed must be cleaned of all dirt, 
mortar, and foreign material. Forms must be thoroughly coated with form oil prior to use. The form 
oil must be a commercial quality form oil or other equivalent coating that will permit the ready 
release of the forms. 

36-11 CURING 
Curing must take place immediately after finishing exposed exterior surfaces by one or a 

combination of the following methods: 
• Pigmented curing compound, blanketing, cotton mat, polyethylene film or spraying

methods as specified in the State Specifications.
• A 6-inch layer of moist earth backfilled over the pipe. Avoid damage to the fresh

concrete while placing the backfill. The backfill must be kept moist for at least 7 days.
During the curing period, the ends of the pipeline must be securely closed with heavy canvas, 

or by other methods approved by the Agency, to maintain a humid condition within the pipe for a 
minimum of 7 days, except during periods when repair work is actually in progress on the inside 
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of the pipe. 

36-12 FIELD QUALITY CONTROL 

36-12.01 Placement Tests
The Agency will be present for testing and inspection at all times during construction of a cast- 

in-place concrete pipe. Cast-in-place concrete pipe may not be constructed without the presence 
of the Agency. 

A slump test of each truckload of concrete will be made by the Agency before the concrete 
will be permitted to be placed in the pipe casting machine. 

Any concrete having a slump that exceeds the specified slump by more than 1/2 inch will be 
rejected. At least 3 compressive test cylinders will be cast from representative portions of each 
load of concrete. Each cylinder must have recorded the line, station number, date and batch ticket 
number. Compression tests will be made at the Agency’s expense. Concrete compressive 
strength will be determined from 6 by 12 inch cylinders conforming to ASTM C31, tested in 
conformance with ASTM C39. 

One cylinder of each set will be tested after curing for 2 days and 7 days, at the option of the 
Agency. The other cylinder of the set will be held for testing in the event that the Agency wishes 
to retest any batch. 

If more than 2 cylinders tested in any day’s concrete placement fall more than 10 percent 
below the minimum specified compressive strength, cores will be taken from the pipe and tested 
for compressive strength at the expense of the Contractor. If cores indicate concrete strength 
more than 20 percent below the minimum specified compressive strength, that portion of pipe 
must be removed and replaced with precast concrete pipe, at the expense of the Contractor. 
36-12.02 Crack Repair

After completion of entire backfill and compaction, all cracks must be repaired as follows:
Crack width must be determined by penetration to more than 0.25 inch (6.4mm) of a standard 
machinist gage leaf defined in AASHTO T 280. 

Where the pipe function requires repair, circumferential cracks greater than 0.01 inch (0.3mm) 
and less than 0.06 inch (1.5mm) in width must be cleaned and filled with mortar. Circumferential 
cracks 0.06 inch or more in width must be cleaned and filled to a depth of 0.38 inch (9.5mm) with 
an elastomeric sealant. 

Longitudinal cracks with a width of more than 0.01 inch (0.3mm) and a length less than that 
determined by the formula 0.0005 times the outside pipe diameter must be cleaned and filled to 
a depth of 0.38 inch (9.5mm) with an elastomeric sealant. 

Longitudinal cracks having displacement greater than 0.08 inch (2.0mm) or width greater than 
that determined by the formula 0.0005 times the outside pipe diameter must be repaired by full 
depth epoxy pressure grouting. 

36-13 REIMBURSEMENT FOR FIELD QUALITY CONTROL 
The Agency has determined that there is an additional cost to the Agency for field quality 

control of cast-in-place concrete pipe over and above that required for other types of underground 
construction. This additional cost is fixed at the amount specified in the Special Provisions and 
must be reimbursed to the Agency in order that bids received for various pipe materials and 
methods of construction will be comparable in total cost. Reimbursement will be deducted from 
the prices paid per linear foot for each size of cast-in-place concrete pipe. 

36-14 BACKFILL 
Initial backfill is the material placed between the top of the pipe shoulder in contact with the 

trench and a point 12 inches above the top of the pipe. Initial backfill selected from job excavated 
material must be finely divided and free from debris, organic matter and pieces larger than 1 inch. 
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The material must be placed immediately after the pipe has been completed, inspected and 
accepted by the Agency and permission to backfill has been obtained in writing from the Agency. 
The material must not to disturb or damage the pipe and must be brought up evenly on both sides. 

The material must be compacted to a relative compaction of at least 90 percent as determined 
by Test Methods ASTM D6938 and ASTM D1557. Jetting will not be permitted during placement 
of initial backfill. 

Jetting might be permitted for backfill above 12 inches over the pipe, if approved by the 
Agency. 

As an alternative to job excavated material, initial backfill may consist of imported 3/4-inch 
clean crushed rock conforming to ASTM D448 sieve size number 6 or 7 and to Section 50-16, 
"Clean Crushed Rock", of these Specifications. 

Intermediate and final trench backfill must conform to Section 19, “Trench Excavation, 
Bedding and Backfill”, of these Specifications. 

36-15 LOADING DURING CURING 
No backfill other than a 6-inch layer permitted for curing purposes can be placed until 

designated tests have been made and permission to backfill has been obtained from the Agency. 
Depth of backfill over the top of the pipe must not exceed 12 inches until the concrete compressive 
strength reaches 700 psi or the pipe has been in place 24 hours, whichever is longer. Light traffic 
(axle load less than 6000 pounds) may be routed over the pipe when loosely backfilled and prior 
to jetting. Unrestricted traffic will be permitted over the pipe when the concrete strength reaches 
1400 psi or the pipe has been in place for 72 hours, whichever is longer. In all cases, the 
Contractor is responsible for correcting any damage to cast-in-place concrete pipe caused by 
premature or excessive loading prior to the end of a 7 day curing period. 

36-16 MEASUREMENT AND PAYMENT 
The length of cast-in-place concrete pipe to be paid for will be the slope length designated by 

the Agency. Pipe placed in excess of the length designated will not be paid for. The price paid per 
linear foot for cast-in-place concrete pipe includes full compensation for furnishing all labor, 
materials, tools, equipment, and incidentals, and for doing all the work involved in constructing 
the pipeline, complete in place, including excavation, bedding material, special foundation 
treatment, backfill, and construction joints, as shown or specified in the Contract, specified in 
these Specifications, and directed by the Agency. 
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SECTION 37 - BORING AND JACKING 
37-1 GENERAL 

All sewer facilities constructed within the Sacramento Area Sewer District service area 
(http://www.sacsewer.com/pdf/map-servicearea.pdf) must be constructed in accordance with the 
Sacramento Area Sewer District Standards and Specifications available at 

http://www.sacsewer.com/pdf/ord/2011-SASD-Standards-and-Specifications-v1.pdf 
At locations shown or specified in the Contract, conductor pipe and associated carrier pipe 

must be jacked into place between the limits shown or specified, in accordance with the State 
Specifications, and these Specifications. All boring and jacking operations must comply with Cal 
OSHA Tunnel Safety Orders. 

The Contractor must provide a boring and jacking plan to the Agency prior to beginning the 
boring and jacking operations. The boring and jacking plan must describe the equipment, 
method, and construction sequence for boring and jacking, and must include a proposed bore 
profile showing all verified utility depths with utility-required clearances and the projected bore 
path. Directional bore depths are to be a minimum of 42 inches below pavement grade. 
The Plan must identify the location of all existing public and private utilities in the vicinity of the 
proposed bore and jack and address any potential conflicts with their systems. The Plan must 
also identify the location of nearby trees and address any conflicts with their root systems. Work 
associated with boring and jacking cannot begin until the Agency has reviewed the Contractor’s 
boring and jacking plan. 

Excavation of boring and receiving pits must be the minimum size necessary to complete the 
Work. Surface incisions on project streets must not exceed industry bore pit standards. In the 
event surface incision dimensions (i.e., length and width) on paved surfaces exceed industry bore 
pit standards (as determined by the Agency), additional pavement restoration will be required. 
Additional pavement restoration will include a slurry seal placed over the entire width of the 
roadway (or to the roadway centerline if disturbances are isolated to one half of the roadway) to 
encompass the area of restored pavement. Surface incisions located within 50 feet must be 
included in the same slurry seal area. Slurry seal must extend 4 feet beyond the outermost surface 
incisions. 

Shoring and bracing for the boring and receiving pits must conform to the requirements in 
Section 19-1.06, “Shoring and Bracing”, of these Specifications. Unless otherwise specified in the 
Special Provisions, backfill of the area excavated for the boring operation must conform to the 
requirements for structure excavation in Section 18-3, “Structure Excavation and Backfill”, of these 
Specifications. 

Unless otherwise specified in the Special Provisions, the Contractor may elect to either jack 
reinforced concrete pipe, vitrified clay microtunneling pipe, or ductile iron pipe, directly or place it 
in a conductor per these Specifications. If surface obstructions exist, pipelines must be placed 
within a conductor. 

If a specific method is not stated in the Contract Documents, the method (auger bore and jack, 
pilot tube (guided bore), or microtunneling) must be approved by the Agency prior to 
implementation. Microtunneling must be used in all areas where tunneling operations occur below 
the groundwater table. 

A directional bore profile, log of boring operations and a guidance system log must be kept on 
site, and up to date, during the boring operations. The profile must be included with the record 
drawings, as required by Section 11-3, “Record Drawings” of these Specifications. 

37-2 NOT USED 
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37-3 INSTALLATION OF CONDUCTOR PIPE 
The diameter of the bored hole must be not more than 0.1 foot greater than the outside 

diameter of the conductor pipe. Guide rails must be accurately set to line and grade to insure 
installation of the conductor pipe within permitted tolerances. The conductor pipe diameter must 
be sufficient to allow adjustment of line and grade of the carrier pipe to meet allowable tolerances 
and to allow sand to be placed between the conductor pipe and the carrier pipe. Conductor pipe 
sizes must be as shown or specified in the Contract, but in no case can the inside diameter of the 
conductor pipe be less than 6 inches greater than the outside diameter of the carrier pipe. 

37-4 INSTALLING CARRIER PIPE INSIDE CONDUCTOR PIPE 
Except for water pipe, carrier pipe having any part of a joint larger in diameter than the barrel 

of the pipe must be fitted with two 24-inch long polyurethane skids. The polyurethane skids must 
be attached to the carrier pipe as recommended by the manufacturer. The polyurethane skids 
must be located near the center of each carrier pipe section and must be large enough to prevent 
any part of a joint from bearing on the conductor pipe. 

Each joint of carrier pipe for water must be strapped according to the manufacturer’s 
recommendations to 2 pairs of 24-inch long polyurethane skids. The polyurethane skids must be 
located at approximately (1/5) of the pipe length from each end of each carrier pipe section. 

Carrier pipe with joints not larger than the pipe barrel must be slid into place on 2 polyurethane 
skids that have been securely fastened to the invert of the conductor pipe or strapped to the barrel 
of the carrier pipe as specified above. 

Carrier pipe sections must be joined outside the conductor pipe and then slid into place. The 
space between the carrier pipe and the conductor pipe must be completely filled with clean, dry 
sand. The method of placing sand must be approved by the Agency. Except for water pipe, 
necessary adjustments in grade must be made by adjusting the height of the skids. Adjustment 
in grades for water pipe must be as shown or specified in the Contract, or as directed by Agency. 

37-5 VOIDS 
When material tends to cave in from outside the permitted diameter of the bored hole, a shield 

must be used ahead of the first section of conductor pipe or the face of excavation must not extend 
beyond the end of pipe more than 1-1/2 feet, unless permitted by the Agency. The shield must 
cover the upper 2/3 of the conductor pipe and project not more than 1/2 inch beyond the conductor 
pipe’s outer surface. Excavation must not project beyond the shield. 

Voids larger than those permitted by these Specifications must be filled with sand or mortar, 
as directed by the Agency. 

To assist in the detection of voids, a settlement monitoring grid will be established by the 
Agency. A minimum number of monitoring points will be quarter stations along the centerline of 
the pipe alignment plus wing points 25 feet on either side of the centerline points. 

The Contractor must run levels over these points and record their elevations before the boring 
and receiving pits are constructed and each day that material is removed from the excavation. A 
final set of elevations must be recorded 2 weeks after the conductor pipe is filled with sand and 
the bulkheads are in place. A copy of the elevation records must be provided to the Agency at the 
end of each day. Any settlement over 1/4 inch must be corrected by the Contractor to the 
satisfaction of the Agency at the Contractor’s expense. 
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37-6 TOLERANCES 
The maximum deviation of conductor pipe from the line and grade shown on the Plans must 

be such that line and grade of the carrier pipe can be adjusted within the conductor pipe and 
maintain the line and grade along its full length. 

Unless otherwise shown or specified in the Contract, directly jacked pipe must not deviate 
more than 3 inches per 100 feet from the line and grade shown on the Plans. 

37-7 DRY BORING UNDER CURB, GUTTER AND SIDEWALK 
Unless otherwise specified in the Special Provisions, portions of drainage lines, irrigation lines, 

water mains, and services that pass beneath curbs, gutters, sidewalks, and other obstructions 
may be installed by dry boring. The bore must begin at the edge of the street pavement, or as 
directed by Agency, and continue to 6 inches beyond the property line. 

If the pipe material is vitrified clay, the pipe must be plain end connected with compression- 
type couplings. The bore must be just large enough to pass the couplings and need not be 
backfilled. Unless otherwise shown or specified in the Contract, the maximum length of bore is 15 
feet. 

37-8 WET BORING OF SMALL DIAMETER PIPELINES 
When specified in the Special Provisions, pipelines that are 6 inches and smaller may be 

installed by wet boring. Pipe must be ductile iron pipe conforming to Section 50-25, “Ductile Iron 
Pipe (DIP), and Cast Iron Pipe and Ductile Iron Fittings”, of these Specifications or polyvinyl 
chloride (PVC) pressure Class 200 pipe conforming to the requirements of AWWA Standard 
C900. 

If the diameter of the boring hole is more than 0.1 foot greater than the outside diameter of 
the pipe to be installed, the void must be filled with sand or mortar, as directed by the Agency. 

37-9 MEASUREMENT AND PAYMENT 
Boring and jacking will be measured by the unit for each location for the size and type of pipe 

to be placed by boring and jacking as designated in the Contract. 
The unit price paid for boring and jacking for each location for the size and type of pipe 

includes full compensation for furnishing all labor, materials (including conductor pipe when 
specified), tools, equipment, and incidentals, and for doing all the work involved in boring and 
jacking pipe, complete in place, including the excavation and backfill, as shown or specified in the 
Contract, as specified in these Specifications, and directed by the Agency. 
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SECTION 38 - STORM DRAIN CONSTRUCTION 

38-1 GENERAL 
All sewer facilities constructed within the Sacramento Area Sewer District service area 

(http://www.sacsewer.com/pdf/map-servicearea.pdf) must be constructed in accordance with the 
Sacramento Area Sewer District Standards and Specifications available at https://sacsewer- 
bucket.s3.us-west-1.amazonaws.com/wp-content/uploads/SacSewer-Standards-and- 
Specifications.pdf Storm drain construction must conform to the details shown on the Plans and 
these Specifications. The Contractor must furnish and install pipe of the materials shown or 
specified in the Contract. Where alternate pipe materials are listed in the Bid, the Contractor must 
bid only one of the alternates shown. Substitution of alternate pipe material after bid is not 
permitted. 

38-2 MATERIALS 
Storm drain pipe must be of the type, class and size as shown or specified in the Contract, 

and must conform to the requirements of Section 50, “Construction Materials”, of these 
Specifications for each type and class of pipe. 

38-3 EXCAVATION AND BEDDING 
Trench excavation and bedding for storm drain pipe construction must conform to Section 19, 

“Trench Excavation, Bedding and Backfill”, of these Specifications. 
The Contractor must expose the end of existing pipe to be extended for verification of 

alignment and elevation by the Agency prior to trenching for new pipe. 

38-4 LAYING PIPE 

38-4.01 Placement
Pipe laying can proceed after the trench has been excavated to the proper depth, foundation

soils are found to be firm and non-yielding, and bedding has been placed and compacted to a 
non-yielding condition. Pipe laying must proceed upgrade with the bell end of the pipe placed 
upstream. Each section of pipe must be laid to plan line and grade, with uniform bearing under 
the full length of the barrel of the pipe. Suitable excavation must be made to receive the bell, 
which must not bear on the subgrade or bedding. Any pipe that is not in true alignment or shows 
any undue settlement after laying must be taken up and re-laid at the Contractor’s expense. Pipe 
sections must be laid and jointed so the offset of the inside of the pipe at any joint is held to a 
minimum at the invert. The maximum allowable offset is as follows: 

Pipe Diameter Allowable Offset Joint 
Less than 12 inches 3/8 inch 
12 inches to 18 inches 1/2 inch 
21 inches to 42 inches 5/8 inch 

For joints that are polyurethane compression type, the mating surfaces must be clean and 
lubricated with a lubricant recommended by the pipe manufacturer. The pipe must be joined spigot 
into socket. For joints that are shielded rubber coupling the surface of the rubber sleeve must be 
thoroughly wetted with a silicone base lubricant as recommended by the manufacturer. Joints 
installed must have compression bands torqued to 70 inch-pounds minimum and must provide 
uniform tension. 

The interior of the pipe must be cleared of all dirt and debris as the work progresses. Pipe 
must not be laid when the condition of the trench or the weather is unsuitable in the opinion of the 
Agency. Dewatering of the trench must be maintained as described in Section 10-5, “Control of 
Water in the Work”, of these Specifications. All open ends of pipe and fittings must be closed 
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whenever the work is discontinued. For remedial maintenance or improvement projects in 
established areas, the Contractor must coordinate the work so that storm drain systems are fully 
operational at the end of each work day. No runoff is allowed to flow uncontained through any 
trenches or excavations. 

Circular reinforced concrete pipe with elliptical reinforcement must be placed with the minor 
axis of the reinforcement in a vertical position. 

38-4.02 Lines and Grades
All pipe must be laid in strict conformity to the prescribed line and grade with grade bars set

and each pipe length checked to the top grade line. Three consecutive points on the same grade 
of slope must be used at all times to detect any variation from a straight grade. In case any 
discrepancy exists, the work must be stopped and the discrepancy immediately reported to the 
Agency. In addition, when requested by the Agency, a string line must be used in the bottom of 
the trench to insure a straight grade and alignment of the pipe. 

The Contractor may use a laser beam system for grade and alignment control. The laser beam 
must have a minimum accuracy of ± 0.01 foot per 100 feet on line, a minimum visible range of 
1000 feet, and must comply with OSHA requirements. The laser system must have good visibility 
when used with suitable target material. The laser system must be of the self- leveling type so 
that the laser beam is automatically compensated for small grade disturbances. The laser system 
must also have an early warning system that warns when the laser is off grade. 

38-4.03 NOT USED

38-4.04 Grade Tolerance – Storm Drain
Grade tolerance of the flow line of storm drain pipe must not exceed ± 0.10 feet. The total

variation (plus or minus) from design grade must not exceed the following for the stated pipe size: 

1. Pipe 21-inch or smaller – 1 inch in 25 feet
2. Pipe 24 through 36 inches - 1.5 inches in 25 feet
3. Pipe 42 inches or larger – 2 inches in 25 feet

38-4.05 Existing Utilities and Facilities 
Mortar or brick plugs must be installed in existing manholes as directed by the Agency in order 

to prevent surface water, ground water, and debris from entering existing storm drain systems 
during construction. Inflatable plugs are not permitted. Existing storm drain services must not be 
interrupted. Plugs must be removed upon completion of testing per Section 38-10, “Testing of 
Pipe”, of these Specifications. 

The Contractor is responsible for avoiding and protecting all utility, service, or other conflicting 
lines that are not in direct physical conflict with the facility under construction. The Contractor may 
arrange with the owner of the utility to temporarily disconnect house service lines or other facilities 
along the line of work for the Contractor’s convenience. The Contractor is responsible for all costs 
for disconnecting and restoring such utilities. 

Utility or other lines that are in direct physical conflict with the structural section of the facility 
being constructed or appurtenant structures and that cannot be avoided by rerouting the facility 
being constructed, or for which relocation is not provided in the Plans and Specifications, will be 
relocated by the owner of the utility prior to or during construction in accordance with Section 42, 
“Relocation and Maintenance of Utility Facilities”, of these Specifications. 

If the facility being constructed needs to be rerouted to avoid an existing utility or other 
obstruction and the rerouting is ordered by the Agency, compensation for the rerouted line will be 
made at the unit price bid for the installation of the facility and no additional compensation will be 
made except as provided in Section 9, “Changes and Claims”, of these Specifications. 

When indicated on the Plans or directed by the Agency, storm drain pipes and structures must 
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be abandoned in conformance with Section 15-1.04, "Abandonment of Pipes and Manholes", of 
these Specifications. 

If existing facilities are damaged due to adjacent construction the Agency or Utility is 
responsible for notifying the affected homeowner and/or Agency. The Agency or Utility causing 
the damage is responsible for replacement or repair of the pipeline and any damage resulting due 
to their actions. 

38-4.06 NOT USED

38-5 NOT USED 

38-6 STORM DRAIN INLET LATERALS 
Unless otherwise indicated on the Plans or in the Special Provisions, storm drain inlet laterals 

must be a minimum of 12 inches in diameter. Unless otherwise indicated in the Contract, materials 
for inlet laterals must conform to requirements of Section 50, “Construction Materials”, of these 
Specifications for each type and class of pipe. 

Connections of laterals to manholes and inlets must be water and soil tight, and must conform 
to Section 39, "Manholes", and Section 27-13, "Drop Inlets and Catch Basins”, of these 
Specifications. 

All inlet laterals must be inspected by television inspection per Section 38-10.04, "Television 
Inspection (TVI)", in this Section of these Specifications. 

38-7 PIPE JOINTS 
Joints in pipe must conform to the requirements of Section 50, “Construction Materials”, of 

these Specifications and the manufacturer’s recommendations for the type of pipe being installed. 

38-8 PROTECTIVE COVERING 

38-8.01 NOT USED

38-8.02 Storm Drain Pipe
Unless otherwise shown in the Contract, storm drain pipe laid in trenches at such an elevation

that the top of the pipe bell has less than the minimum cover indicated in Table 38-1 must be 
protected with a concrete cap, as shown on Standard Drawing 9-1, "Storm Drain Pipe Bedding 
and Initial Backfill". Unless otherwise specified in the Contract, the concrete used in making the 
cap must be Class "B" concrete conforming to Section 50-5, "Portland Cement Concrete", of these 
Specifications. 
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Table 38-1 Minimum Pipe Cover Requirements 
Pipe Material Type and Location Minimum Cover Requirement 
Corrugated Metal Span/8 but not less than 12 inches 
Spiral Rib - Steel Span/3 but not less than 12 inches 
Spiral Rib - Aluminum with spans less than or equal 
to 72 inches” 

Span/2 but not less than 12 inches 

Spiral Rib - Aluminum with spans greater than 72 
inches” 

Span/3 but not less than 30 inches 

Reinforced Concrete in unpaved areas and under 
flexible pavements (Class I, II, and III) 

1/8 the diameter or rise (the greater of) 
but not less than 24 inches 

Reinforced Concrete in unpaved areas and under 
flexible pavements (Class IV and V) 

1/8 the diameter or rise (the greater of) 
but not less than 12 inches 

Reinforced Concrete under rigid pavements A 9-inch space between top of pipe 
and bottom of slab consisting of 
compacted granular fill must be 
maintained at a minimum. 

Cast-in-Place-Concrete-Pipes in paved areas The Structural Section plus 24 inches 
Cast-in-Place-Concrete-Pipes in unpaved areas 24 inches (24”) 
Polyvinyl Chloride - D2241, D3034, F679, F789, 
F949 & F1803 

24 inches 

Polyvinyl Chloride - C900 & C909 12 inches 
Polypropylene – F2764 (12 inch – 48 inch Pipe) & 

F2881 (12 inch – 30 inch Pipe) 
24 inches 

Polypropylene – F2764 (greater than 48 inch Pipe) 24 inches 
Note: 1. All depths shown are for a minimum trench width per Standard Drawing 9-1. 

2. Cover for paved areas is defined as bottom of asphalt to the top of pipe.
3. Metal/steel/aluminum pipe may not be used for mainline drainage facilities.

38-9 BACKFILLING PIPE TRENCHES 
Backfill of all storm drain pipes must conform to the requirements in Section 19, “Trench 

Excavation, Bedding and Backfill”, of these Specifications. 

38-10 TESTING OF PIPE 
Unless otherwise specified in the Contract, after laying, backfilling, and compacting pipe, and 

before placing the roadway aggregate base, the Contractor must clean the pipe system, test for 
obstructions and leakage, and perform the television inspection (TVI). The Agency might require 
pipes to be re-tested prior to the completion of the one-year warranty. The Contractor is 
responsible for the costs associated with this re-testing. 

38-10.01 Tests for Obstructions
Unless otherwise indicated in the Contract, balling and flushing or other approved methods

for cleaning storm drains is not required unless visual inspection by television indicates 
obstructions in the line. 

38-10.02 Tests for Leakage
All leakage tests must be completed and approved at finished subgrade and prior to placing

the aggregate base. The Contractor is responsible for conducting all leakage tests. The 
Contractor is responsible for providing all equipment, materials, and labor for performing and 
making measurements of the leakage tests. The Agency must witness all leakage tests and verify 
the accuracy and acceptability of the equipment utilized. 

When leakage or infiltration exceeds the amount allowed by these Specifications, the 
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Contractor must, at its own expense, determine the source, or sources, of leakage and repair or 
replace all defective materials and workmanship to the satisfaction of the Agency. The extent and 
type of repair that will be allowed, as well as results, is subject to the approval of the Agency. The 
completed pipe installation must then be retested and is required to meet the requirements of this 
Section. Any individually detectable leaks must be repaired, regardless of the results of the tests. 

The Contractor must test all sections of storm drain pipes for leakage by either air or 
hydrostatic testing (air testing is not applicable for reinforced concrete pipe). It is the intent of the 

leakage testing to test every installed pipe and pipe joint. If groundwater is present but the 
groundwater elevation is unknown, refer to Section 38- 10.02.D(6) to determine necessary 

groundwater adjustment parameters for the leakage testing. If, in the opinion of the Agency, 
excessive groundwater is present, the water infiltration test must be used as specified in Section 
38-10.02.E(2).

Leakage testing for pipes with a diameter greater than 42 inches must be specified in the
Contract and approved by the Agency. 

38-10.02.A NOT USED 
38-10.02.B NOT USED 
38-10.02.C NOT USED 

38-10.02.D Air Test for Leakage - Storm Drain
The installer may use this test as a presumptive test to determine the condition of the line prior

to backfilling, however, only lines tested after backfilling to final grade will be considered for 
acceptance. 

The Contractor must furnish all the necessary equipment and be responsible for conducting 
all low-pressure air tests. In addition, the Contractor is responsible for any necessary repair work 
on sections that do not pass the test. Sealant must not be used in any newly installed storm drain 
without the prior approval of the Agency. Proper structural repair work will be required by the 
Agency. 

The Agency will witness all low-pressure air tests and verify the accuracy and acceptability of 
the equipment utilized. 

38-10.02.D.(1) Plug Restraint
Plug restraints must be provided to prevent blowouts of the plug. Sudden expulsion of a poorly

installed plug or of a plug that is partially deflated before the pipe pressure is released can be 
very dangerous. Every plug must be positively braced against the manhole walls and that no one 
be allowed in the manhole adjoining a line being tested so long as pressure is maintained in the 
line. 

38-10.02.D.(2) Relief Valve
All pressurizing equipment used for low-pressure air testing must include a regulator or relief

valve set no higher than 9 psig to avoid over-pressurizing and displacing temporary or permanent 
plugs. The pressure in the test section must be continuously monitored to make certain that it 
does not at any time exceed 9 psig. (Note: It may be necessary to apply higher pressure at the 
control panel to overcome friction in the air supply hose during pressurization.) 

38-10.02.D.(3) Equipment

38-10.02.D.(3)(a) Plug Design
Either mechanical or pneumatic plugs may be used. The Contractor must internally restrain

or externally brace the plugs to the manhole wall throughout the test. Prior to any air pressure 
testing, all pipe plugs must be checked with a soap solution to detect any air leakage. If any leaks 
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are found, the air pressure must be released, the leaks eliminated, and the test procedure started 
over again. 

38-10.02.D.(3)(b) Singular Control Panel
To facilitate test verification by the Agency, all air used must pass through a single, above

ground control panel. 

38-10.02.D.(3)(c) Equipment Controls
The above ground air control equipment must include a shut-off valve, pressure regulating

valve, pressure relief valve, input pressure gauge and a continuous monitoring pressure gauge 
having a pressure range from 0 to 15 psi. The continuous monitoring gauge must be at least 4 
inches in diameter with minimum divisions of 0.10 psi and an accuracy of ± 0.04 psi. 

38-10.02.D.(3)(d) Separate Hoses
Two separate hoses must be used: one to connect the control panel to the sealed line for

introducing low-pressure air, and a separate hose connection for constant monitoring of air 
pressure build-up in the line. 

38-10.02.D.(3)(e) Pneumatic Plugs
If pneumatic plugs are used, a separate hose is required to inflate the pneumatic plugs from

the above ground control panel. 

38-10.02.D.(3)(f) Air Compressor Capacity
To provide satisfactory test results, the air compressor capacity must be capable of

pressurizing the test section in the required time, or less, as determined in Section 38- 
10.02.D.(5)(e). The compressor capacity required to accomplish the pressurization is equal to the 
rate necessary to fill the test section to the desired pressure plus the allowable air loss rate: 

C = 0.17D2L /T + Q 

Where: 
C = compressor capacity, ft3/min, 
T = required test time, or less, min, 
D = pipe internal diameter, ft, 
L = length of test section, ft, and 
Q = allowable air loss rate, ft3/min 

38-10.02.D.(4) Pipe Preparation

38-10.02.D.(4)(a) Laterals, Stubs and Fittings
All laterals, stubs and fittings into the storm drain test section must be properly capped or

plugged to prevent air loss that could cause an erroneous air test result. Restrain gasketed caps, 
plugs or short pipe lengths with bracing stakes, clamps and tie-rods, thrust blocks or wire 
harnesses over the pipe bells. 

38-10.02.D.(4)(b) Pipe Wetting
If porous pipe materials are used, the pipe walls must be wetted to temporarily reduce the

porosity of the material. 

38-10.02.D.(5) Test Procedure
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38-10.02.D.(5)(a) Plug Installation and Testing
After a manhole-to-manhole reach of pipe has been backfilled to final grade and prepared for

testing, plugs must be placed in the line at each manhole and secured. 
All plugs must be tested for leakage before use. Plug the upstream end of the line first to 

prevent any upstream water from collecting in the test line. 
When plugs are being placed, the pipe adjacent to the manhole must be visually inspected 

for evidence of shear in the pipe due to differential settlement between the pipe and the manhole. 
The plug must be placed in the connected pipes outside of the manhole base and beyond the 
resilient connector. A probable point of leakage is at the junction of the manhole and the pipe; this 
junction will be tested in the manhole leakage testing in accordance with Section 39-4.02 of these 
Specifications. 

Install and brace plugs to prevent blowouts. The amount of back pressure on the plug must 
be calculated to be certain the plug being used is designed to withstand this pressure. A pressure 
gauge and regulator must always be used when inflating a plug. Under-inflated plugs will not be 
able to withstand the required back pressure. 

38-10.02.D.(5)(b) Pipe Pressurization
Low pressure air must be slowly introduced into the sealed line. The internal air pressure must

not exceed 5 psi for areas without groundwater located above the crown of the pipe. In areas with 
groundwater, the internal air pressure must be increased in accordance with Section 38- 
10.02D(6), "Determination of Ground Water Elevation and Air Pressure Adjustment", of these 
Specifications. 

38-10.02.D.(5)(c) Pressure Stabilization
The air supply may be throttled to maintain internal pressure until the temperature stabilizes.

38-10.02.D.(5)(d) Timing Pressure Loss
When temperatures have been equalized and the pressure stabilized, the air hose from the

control panel to the air supply must be shut off or disconnected. The continuous monitoring 
pressure gauge must be observed while the pressure is decreased to at least 3.5 psig greater 
than the average back pressure of groundwater over the pipe. At a reading of between 3.5 and 
4.0 psig greater than the average groundwater back pressure, timing must commence with a 
stopwatch or other timing device. 

38-10.02.D.(5)(e) Test Time
Table 38-2 shows the required test time, T, in minutes per 100 feet of pipe for each nominal

pipe size. The criteria in Table 38-2 were calculated using the following formula: 
Minimum test time (T) at a given allowable air loss (Q): 

T = K x D2L / Q 

Where: 
D = nominal size, in. (mm), 
K = 0.370 X 10-3 for inch-pound units, 
K = 0.564 X 10-7 for S.I. units, 
L = length of line of one pipe size, ft (m) 
Q = air loss, ft3/min (m3/min), and 
T = time for pressure to drop 1.0 psi (7 kPa), min/100’ 
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TABLE 38-2 
MINIMUM TEST TIME AND AIR COMPRESSOR CAPACITY FOR AIR LEAKAGE TEST 

Nominal Pipe Size, D 
in. (mm) 

Minimum Test Time, T 
(Min:sec/100 ft) 

Allowable Air Loss, Q 
(ft3/min) 

Minimum Air 
Compressor Capacity 

(ft3/min) 
4 (100) 0:18 2.0 8.4 
6 (150) 0:42 2.0 8.4 
8 (205) 1:12 2.0 8.4 

10 (255) 1:30 2.5 10.5 
12 (305) 1:48 3.0 12.6 
15 (380) 2:06 4.0 16.8 
18 (455) 2:24 5.0 21.0 
21 (535) 3:00 5.5 23.0 
24 (610) 3:36 6.0 25.1 
27 (685) 4:12 6.5 27.2 
30 (760) 4:48 7.0 29.3 
33 (840) 5:24 7.5 31.4 
36 (915) 6:00 8.0 33.5 
39 (990) 6:36 8.5 35.6 

42 (1065) 7:18 9.0 37.7 

38-10.02.D.(5)(f) Testing Pipes with or Lateral Connections
If lateral connections are included in the test section, the lengths of the service or lateral

connections may be ignored when computing required test times, unless otherwise specified in 
the Contract or directed by the Agency. 

If the test section includes more than one pipe size, determine the minimum test time for each 
size and add the test times to arrive at the total test time for the section. 

38-10.02.D.(5)(g) Pipe Acceptance Criteria
If the test time shown in Table 38-2 elapses before the air pressure drops 1 psig, the section

undergoing the test has passed the test. The test may be discontinued once the prescribed time 
has elapsed even though the 1 psig drop has not occurred. 

38-10.02.D.(6) Determination Of Groundwater Elevation and Air Pressure Adjustment

38-10.02.D.(6)(a) Applicability
The requirements of this Section apply where groundwater is known to exist or is anticipated

above the pipe to be tested. 
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38-10.02.D.(6)(b) Pipe Nipple Installation
During manhole installation, a 1/2-inch diameter threaded pipe nipple must be installed

through the manhole wall directly on top of 1 of the pipes entering the manhole. The threaded end 
of the nipple can extend a maximum of 2 inches on the inside of the manhole. The total length of 
the nipple must exceed the manhole wall thickness by at least 4 inches. The pipe nipple must be 
non-corrosive and resistant to chemicals common in domestic sewage. A permanent, watertight 
seal must be provided around the pipe nipple at the manhole wall. The pipe nipple must be sealed 
with a threaded 1/2-inch cap. Not every manhole is required to have a pipe nipple. A few key 
manhole locations are sufficient to establish a groundwater profile for the test area. The Agency 
will assist the Contractor in selecting appropriate manholes for pipe nipple installation. 

38-10.02.D.(6)(c) Groundwater Elevation
Immediately before testing, the groundwater level must be determined by removing the

threaded cap(s) from the nipple(s) nearest the section to be tested, blowing air through the pipe 
nipple(s) to remove any obstructions, and then connecting clear plastic tube(s) to the pipe 
nipple(s). Each plastic tube must be held vertically to allow groundwater to rise in it. After the 
water level in the tube has stopped rising, a measurement of the height in feet of water over the 
invert of the pipe must be taken. (See Figure 38A). If the section to be tested is not immediately 
adjacent to an installed pipe nipple, the groundwater height must be estimated based upon nearby 
height readings and the pipe's invert elevation. 

38-10.02.E Hydrostatic Tests for Leakage

38-10.02.E.(1) Water Exfiltration Test
The Contractor, at his own expense, must provide the water used in testing. If, in the opinion

of the Agency, excessive groundwater is encountered in the construction of the storm drain, the 
water exfiltration test for leakage must not be used and the water infiltration test for leakage per 
Section 38-10.02.E(2) of these Specifications must be used. 

38-10.02.E.(1)(a) Test Procedure
A section of pipe must be prepared for testing by plugging the upper side of the downstream

manhole and all openings in the upstream manhole except the downstream opening. Service to 
existing storm drain laterals must not be interrupted. Plugs must be installed and tested as 
required in Section 38-10.02.D, “Plug Restraint”, of these Specifications. Where grades are slight, 
2 or more sections between manholes may be tested at once. Where grades are steep and 
excessive heads would result by testing from one manhole to another, test tees, the same size 
as the main, must be installed at intermediate points so the maximum head on any section under 
test does not exceed 11.5 feet. 

The sealed test section must be filled with water to the Water Test Elevation at the upstream 
end of the test section. If it is not possible to test the pipe to the Water Test Elevation, the system 
must be tested to the surface of the lowest manhole or inlet rim in the section tested. The water 
must be introduced into the test section in advance of the test period to allow the pipe and joint 
material to become saturated with water. The water level must then be brought to the Water Test 
Elevation mark again. At the beginning of the test, the elevation of the water in the upper manhole 
must be carefully measured from a point on the manhole rim or test tee. After a measured period 
of time, the water elevation must be measured from the same point on the manhole rim or test 
tee and the loss of water during the test period calculated. If this calculation is difficult, enough 
water must be measured into the upper manhole to restore the water to the level existing at the 
beginning of the test, and the amount added taken as the total leakage. 
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38-10.02.E.(1)(b) Water Test Elevation
The Water Test Elevation for storm drain pipe must be 11.5 feet of head or 11.5 feet above

the existing ground water elevation, whichever is greater. 

38-10.02.E.(1)(c) Pipeline Acceptance Criteria
The allowable exfiltration rate for any length of the storm drain pipe between manholes must

be measured and cannot exceed 500 gallons per inch of internal pipe diameter per mile of pipe 
per day. 
38-10.02.E.(2) Water Infiltration Test

38-10.02.E.(2)(a) Test Procedure
The end of the pipe at the upper structure must be closed sufficiently to prevent the entrance

of water, and pumping of groundwater must be discontinued for at least 3 Calendar Days, after 
which the section must be tested for infiltration. 

The infiltration rate for the test section must be measured by a weir or current meter placed in 
the appropriate manhole. 

38-10.02.E.(2)(b) Pipeline Acceptance Criteria
The allowable infiltration rate for any length of the storm drain pipe between manholes must

be measured and cannot exceed 500 gallons per inch of internal pipe diameter per mile of pipe 
per day. 
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FIGURE 38A 
MANHOLE CROSS-SECTIONAL VIEW OF THE PROPER METHOD FOR DETERMINING 

GROUND WATER HEIGHT 
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38-10.02.E.(2)(c) Air Pressure Adjustment
The air pressure correction, which must be added to the 3.5 psig normal test starting pressure,

must be calculated as follows: 

(Average vertical height, in feet, of groundwater above the invert of the storm 
drain pipe to be tested) ÷ 2.31 

The result gives the air pressure correction in pounds per square inch, gauge, to be added. 
(For example, if the average vertical height of groundwater above the pipe invert is 2.8 feet, the 
additional air pressure required is 2.8 divided by 2.31, or 1.2 psig. This requires a minimum 
starting pressure of 3.5 psig plus 1.2 psig, or 4.7 psig.). The allowable pressure drop of 1.0 psig 
and the times in Table 38-2 are not affected and remain the same. 

38-10.02.E.(2)(d) Maximum Test Pressure
The starting test pressure must not exceed 8.5 psig. If the average vertical height of

groundwater above the pipe invert is more than 11.5 feet, the submerged section must be tested 
using 8.5 psig as the starting test pressure. 

38-10.02.E.(2)(e) Re-sealing Of Pipe Nipples
After the groundwater height has been determined, each pipe nipple must be recapped and

sealed to prevent any future infiltration. 

38-10.03 Tests for Deflection

38-10.03.A NOT USED

38-10.03.B Storm Drain
When indicated in the Contract, or when inferior products or construction methods are used

or visual inspection by television or lamping indicates a potential for excessive deflection, a 
deflection test must be performed by the Contractor on flexible drain pipe. The test must be made 
after completion and acceptance of all backfill operations and prior to placement of the finished 
surface, if any. Deflection testing must be conducted no sooner than 30 Calendar Days after 
completion and acceptance of all backfill operations, unless otherwise approved by the Agency. 

The deflection testing must be witnessed by the Inspector and must be conducted by the 
Contractor at the Contractor's expense. Unless otherwise shown on the Plans or in the Special 
Provisions, 100 percent of all mainline drain pipe installed must be deflection tested for excessive 
vertical deflection using a pre-sized, rigid mandrel or "Go-No-Go" device approved by the Agency. 
The mandrel size must be clearly labeled and must be sized to provide a diameter of at least 95 
percent of the "Base Internal Diameter". Dimensions of Base Internal Diameter can be found in 
ASTM D3034 for PVC. ASTM F679 for large diameter PVC, and ASTM F2764 or F2881 for 
polypropylene pipe. 

The Contractor must remove, replace, and retest any pipe section through which the mandrel 
is unable to pass. The use of any rerounding device or similar method to correct or reduce over 
deflection is not permitted. Re-tests for deflections must be made at the Contractor’s expense. 

38-10.04 Television Inspection (TVI)
This section documents the general procedures and codes required to perform a TVI. The

need for a TVI is generated by both internal operations for the purposes of proactive maintenance 
activities or response to customer calls and by external projects existing or new systems. The 
processes may be slightly different depending on the need. For existing storm drain systems the 
TVI is used to identify the condition of the facilities and identify the location and extent of defects. 
The TVI provides information to allow for a determination of rehabilitation needs, to document 
pre-rehabilitation pipeline condition, and to document post-rehabilitation condition. The TVI is also 
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used to schedule routine maintenance, thus avoiding emergency calls. For new storm drain 
systems, the TVI is used to document the initial condition of the pipe and find defects caused by 
the installation of the pipelines. 

For new facilities, a TVI must be performed to document that the new facilities were installed 
in accordance with the Contract and these Specifications. The TVI must be performed after all 
other testing has been completed to the satisfaction of the Agency, and before placement of AB 
road base or finished improvements within the storm drain easement. 

A TVI must be conducted prior to all new pipeline acceptance. The TVI must document and 
verify the following: 

• The condition of the pipeline.
• The location of laterals and taps.
• Line and grade.
• Cleanliness.

Prior to the TVI, the pipeline, including all appurtenances, must be sufficiently cleaned, as 
directed by the Agency, to allow for complete visual inspection of the pipe. 

The TVI performed on all projects must be performed to these Specifications using the 
inspection (header) information described in this section and utilizing the National Association of 
Sewer Service Companies (NASSCO) code system within the Granite XP software and be 
delivered on an external hard drive with a USB connection for the Agency to review for compliance 
with these Specifications. The hard drive will be returned to the TVI Contractor within 10 Working 
Days. Direct TVI submittals to: 

County of Sacramento Department of Water Resources Drainage Maintenance Engineering 
Section: 

10151 Florin Road (MS 87-003) 
Sacramento CA 95829 
Phone: (916) 875-7159 

The TVI must be performed after all required testing specified in the Contract is satisfactorily 
completed. The Contractor must perform separate TVIs on each lateral and each mainline. 

The Agency will make a visual inspection of each facility after it has passed the testing 
requirements and is considered to be in its final condition. The inspection will determine the 
completeness of the facility; defects must be corrected to the satisfaction of the Agency before 
the TVI commencement. 

38-10.04.A Safety
Safety and traffic control procedures must be maintained at all times in accordance with the

requirements of Section 12, “Safety, Public Convenience, and Traffic Control”, of these 
Specifications, and any other applicable procedures or requirements. 

The TVI must be conducted from above ground. Prior to opening a manhole cover or a 
confined space area, a gas monitor must be used to detect the oxygen level, presence of 
explosive or flammable gases, vapors, or mist in excess of 10 percent of the (LEL/LFL), and toxic 
gases in excess of the permissible exposure levels (Hydrogen Sulfide, Carbon Monoxide.) 

Manhole entry, if required, must be conducted in strict accordance with permit required 
confined space entry regulations as specified in Section 12-1.05, “Confined Spaces”, of these 
Specifications. 

38-10.04.B Agency-Approved TVI Contractor List
Before a TVI Contractor performs a TVI on an Agency storm drain system, the Contractor

must demonstrate that their equipment, video quality, and data capture system is in compliance 
with the Specifications. When the TVI Contractor has met the Agency requirements, the TVI 
Contractor will be added to the “Approved TV Contractors” list. This section presents the 
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requirements that a TVI Contractor must meet to be on this list. The TVI Contractor must be on 
the Agency’s “Approved TV Contractors” list prior to the submittal of any publicly bid project by 
the Agency. 

The “Approved TV Contractors” list will be updated annually in March. Recertification of each 
Contractor will be required every March. 

38-10.04.B.(1) Sample Video and TVI Report Submittal
Prior to TVI Contractor approval by the Agency, the TVI Contractor must submit a sample

video to the Agency for review in accordance with these Specifications. The sample video must 
represent the quality of video inspection and electronic data to be provided by the Contractor. 

Contractors must submit a complete sample inspection, similar in content to the project 
requirements, for the Agency to review prior to starting inspection work on the project. 

38-10.04.B.(2) TVI Equipment Submittal
TVI equipment must include video cameras, a color monitor, digital recording equipment,

sound, and voice recording capabilities, gauging tool, cables, power sources, and all equipment 
necessary to perform a TVI in accordance with the Contract and these Specifications. The 
Contractor must submit a complete list of equipment and operational information to be used for 
TVI’s, in accordance with Section 5-8 “Contractor’s Submittals”, of these Specifications. 

38-10.04.B.(3) Camera
The camera must be a pan and tilt camera system and must be specifically designed and

constructed for storm drain environments. The camera must include a solid-state color video 
camera with a panning and rotational camera head, remote adjustable optical focus and automatic 
light compensation iris with remote override, camera controller with remote focus, iris and auto 
centering control and camera lighting system. 

There must be no geometrical distortion of the image. The camera and monitor must be able 
to produce a minimum of 460 lines of horizontal resolution and 400 lines of vertical resolution. 
Focal distance must be adjustable from a range of 1 inch to infinity. The camera must be mounted 
on skids or a tractor suitably sized for each pipe diameter to be inspected. The camera must move 
through the pipeline in a downstream direction whenever possible at a maximum uniform rate of 
30 feet per minute. The maximum allowable error for all the footage counters cannot exceed 0.5 
percent. 

38-10.04.B.(4) Computer System
The Agency uses Granite XP software for the capture of TVI data. Granite XP software must

be used by all Contractors submitting TVIs for review and acceptance of work. Inspections must 
follow the Agency configuration standards and be exported according to specific directions 
provided by the Agency. 

38-10.04.B.(5) Lighting
Illumination sensitivity must be 3 lux or less. During inspection, lighting intensity must be

adjusted to minimize glare. Lighting and picture quality must be adjusted to provide a clear, in- 
focus picture of the entire periphery of the pipeline for all conditions encountered. Lighting must 
be adjusted according to the size of the pipe. 

38-10.04.B.(6) Agency Facility Numbers
The Agency assigns facility numbers to each manhole and drain inlet. For new and

replacement projects, facility numbers will not be assigned until the facilities testing is completed. 
Facility numbers will be assigned within five (5) Working Days. The Contractor must submit a 
complete set of approved plans, including the plan and profile sheets, reflecting the actual 
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installation to the Inspector for number assignment. 
Private systems will not be assigned Agency Facility Numbers or be reviewed for electronic 

compliance by the Agency. 

38-10.04.C Scheduling a TVI for Construction
Prior to the TVI, the following items must be completed.

• Agency numbers assigned to manholes and drain inlets.
• Install backfill and compact:

o underground facilities,
o utility piping,
o conduits, and
o access structures.

• Acceptance of air or water leakage test.
• Cleaning of pipes.

The Contractor must coordinate with the Agency Inspector to be on site and witness the entire 
TVI. If an Agency inspector is not available, one of the two following situations will apply. 

1. If the pipeline installation Contractor is doing the TVI an Inspector must be present. An
alternate inspector may be requested from the Agency.

2. If the pipeline installation Contractor is not doing the TVI the TVI Contractor must verify on
the TVI video the introduction of water into the pipe system and verify the target size with
a tape measure.

The Project Inspector will fill out the top portion of the TVI Form and give to the TVI Contractor 
to be turned in with the TVI data. The Agency TVI Reviewer will complete the form after an office 
review of the pipe installation and distribute comments appropriately. If the TVI is witnessed, the 
inspector must fill out the TVI Form in full. 

38-10.04.D Procedure

38-10.04.D.(1) Water Introduction – New Construction
Prior to performing the TVI on new construction, the Contractor must introduce enough water

in the pipe segment(s) to fill all low sections and flow through the downstream structure. A 2-inch 
target must be used for storm drain pipelines, unless otherwise specified or directed by the 
Agency. If any section of the pipe segment appears to be dry, additional water must be introduced 
as described above. The Agency Inspector will verify the adequacy of water and target size before 
the TVI is performed. The TVI must begin within 30 minutes of introducing water into the pipe 
segment. 

38-10.04.D.(2) Direction of TVI
Mainlines must be inspected from upstream structure to downstream structure whenever

possible, except for drain inlets and stubs. Pipelines inspected against the flow direction must be 
noted “Against the Flow” to indicate a reverse setup on the TVI Report. 

38-10.04.D.(3) Pipelines (Mainlines and Laterals)
The Contractor must verify footage counter accuracy prior to the start of the TVI and calibrate

the counter every 2 weeks during the TVI portion of the project. The recording must begin at the 
street surface. The camera set point (footage counter set point) must be from the center of the 
manhole to the focal point in the direction of camera travel. The footage counter must appear on 
the screen at all times. The camera must travel at a maximum speed of 30 feet per minute (fpm) 
with slowdowns at joints. The camera must stop and pan or tilt to observe and clearly identify the 
following. 
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• Centerline – Center of structure both at the upstream and downstream sections,
• Laterals that discharge into the structure,
• Start Line – The point of transition between structure and the pipe,
• Camera Set Point,
• Lateral taps,
• Joint separation (gap),
• Offset joints,
• Alignment problems and elbows,
• Cracked or damaged pipe including lined or point repaired pipe,
• Debris in the pipeline,
• Identifiable sags or high points in the pipeline,
• Root intrusion,
• Inflow or infiltration,
• Grease,
• Corrosion,
• Material Changes,
• Diameter Changes,
• End of Pipeline – End of the pipe at the structure wall.

38-10.04.E Electronic Data

38-10.04.E.(1) Header Information
This section covers the information and standard formats and codes required for completion

of the TVI header in Granite XP, which is input prior to conducting the TVI. The header information 
contains the date and time of TVI and information about the inspection location, operator 
conducting the TVI, and pertinent data about the pipe being inspected. The header is completed 
in the field to provide as much information as possible about the inspection work. The table below 
includes a list of basic header information required for a TVI. 

The following guidelines must be followed when completing the TVI header. 
• Unless specifically required, do not enter units or abbreviations for measurements (e.g. in,

“, feet, ft, ‘,).
• Use all capital letters.
• Enter all numeric entries to one decimal place, unless otherwise directed in these

instructions.
• If the TVI extends through a structure and spans more than 1 pipe segment, a new header

form must be completed at the start of each subsequent pipe segment.
• If a reverse set up is required because the TVI in the downstream direction could not be

completed due to an obstruction, a new header form must be completed at the start of the
reverse set up TVI. If an inspection from the upstream structure was started and a video
exists, a hew header form must be completed at the start of the reverse set up TVI and the
video should be related to the same inspection records as the initial video from the
upstream structure.
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Table 38-4 lists the required reporting header information for the TVI and provides an 
explanation of appropriate responses to each item. 

Table 38-4 Granite XP Header Information 

Information Label 
or Field Name 

Appropriate Sample 
Responses 

Description/Comments 

Date Created 8/8/2010 Date TVI was performed 

Start Date/Time 8/8/2010 18:34:24 Time of day using 24-hour clock 

Status PENDING Status of the inspection progress 

Surveyed Footage 152 FT Length of the inspection 

Direction D – DOWNTSTREAM Indicates whether TVI is in normal, With the Flow 
(upstream to downstream direction) (D) or Against 
the Flow (reverse set-up) (U). 

Operator DOEJ or Vendor ID Vendor or Employee performing inspection 
WO # 322527 The Agency work order number, if known 

Review Priority 1 The Agency priority, if known 
Facility Number 364-182-M24 ID of facility number 

City RANCHO CORDOVA Jurisdiction in which site is located. 
Street 123 MAIN ST Street (or nearest street if pipe is in easement) 

and address number of upstream node of 
inspected segment 

Pipe Size 8 Pipe diameter in inches 
Pipe Material RCP Pipe material (see abbreviations) 

Catalog # Appropriate Number 
(Hanging Plan Number, Work Order) 

Project Name/Work 
Order 

PROJECT 2 
SOUTH LAGUNA 

UNIT 2 

Name of project for which TVI is being done or 
Agency Work Order Number 

Comments/Summary Indicate other pertinent information, such as if pipe 
was plugged during TVI, whether pipe was cleaned 
prior to, during, or after TVI, last PM date, reason if 
inspection was abandoned. Also indicate wheeled 
length if segment length was measured. 
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38-10.04.E.(2) Digital Data Format
The video files generated within Granite XP must use the Granite default format.

38-10.04.F Visual Data Procedure

38-10.04.F.(1) Pipelines (Mainlines and Laterals)
Mainline and lateral inspections are performed from structure to structure. Each individual

pipe segment requires a separate inspection record and video. Immediately before the insertion 
of the camera into the structure, the following information must be provided as text on the video 
recording. The text must be clearly displayed on a contrasting background (e.g. white text on dark 
background or black text on white background). The text must be displayed for approximately 15 
seconds or for the duration of the Start-up Narration, whichever is longer. 

If an inspection is being performed on consecutive pipe segments with the same set-up, this 
information must be provided at the start of each pipe segment. 

• Upstream and downstream facility numbers (or “from” and “to”) facility numbers of
inspected pipe segment.

• Direction of camera travel: The direction of camera travel must be in the direction
of flow in the pipe unless there are access problems that require a reverse set- up, or the

camera cannot pass through the pipe from end-to-end in the direction of flow. A reverse 
set-up must be performed against the flow if there is an upstream structure access problem 
or restricted mainline access, or because an obstruction prevents the camera passing. 
Reverse set-ups for convenience are not acceptable. All TVI observation locations are to 
be recorded based on the direction of camera travel. 

• Purpose of the TVI.
• Location.
• Date and time of day.
• Project name or work order number.
• TVI company or Agency staff.
• Operator’s name.

During the TVI, the running screen must include the following information. The display of this 
information must in no way obscure the central focus of the pipe being inspected. 

• Running footage (distance traveled): The “zero” point of the TVI is the centerline of the
structure where the camera is inserted. The footage counter must be set accordingly by
adding the footage from the centerline of the structure to the edge of the structure plus the
camera length (or the camera length plus the camera focal length).

• Upstream and downstream facility numbers.

Defect codes must not be shown on screen text. The end point of the segment is the centerline 
of the structure at the opposite end of the pipe segment from the starting structure. The end point 
of the inspected pipe segment must be recorded for approximately 15 seconds. 

If a TVI set-up passes through a structure not shown on the storm drain maps, a structure 
centerline observation code must be recorded at the footage location of the new structure. At the 
same footage location, a structural UNK code must also be created to annotate an unknown 
structure has been found. A new TVI record must not be started. 
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38-10.04.F.(2) Interruption of Progress
If the camera becomes stuck or otherwise cannot progress, the cause of the interruption must

be evaluated, reported, and, if possible, corrected. If the camera cannot pass, a reverse set-up 
must be used if feasible to complete the TVI. If cleaning the pipe is required before the TVI can 
be resumed, recording of TVI observations must continue at 0.1 foot beyond the position where 
the TVI was interrupted. A comment regarding the cleaning procedures must be included in the 
data record. 

38-10.04.F.(3) Defect Panning
When a defect or other feature is encountered in a pipe, it must be recorded at the footage

indicated on the footage counter by using the Observation Codes contained in Granite XP under 
the NASSCO code system. Progress of the camera must be slowed and stopped for a minimum 
of 15 seconds or as needed so that the observation can be panned with the camera, the data 
recorded, narration made, and a still picture captured if required. 

38-10.04.F.(4) Counter Calibration
The footage counter for the camera must be calibrated at least every 2 weeks during TVI

operations. The footage counter must be accurate to 0.5 percent. The calibration is performed by 
checking the cable counter against a measured length of 400 feet. The date of the last calibration 
must be verified by the Inspector before every TVI. 

38-10.04.F.(5) Verification of Map Length
If the map length (as indicated by the written distance shown on storm drain plans) and the

TVI field length for a pipe segment differ by more than 0.5 percent, the field length must be verified 
by measuring between the centerlines of the structures using a measuring tape or wheel. The 
measuring wheel must also be calibrated every 2 weeks along with the TV footage counter. In 
measuring the pipe length, common sense must be used to take into account the topography of 
the ground surface and the alignment of the storm drain. 

38-10.04.F.(6) Lighting
Lighting in the pipe must adequately illuminate the pipe with a minimum amount of glare.

Lighting must be adjusted to provide a clear picture of the entire periphery of the pipe for all 
conditions encountered. Illumination sensitivity must be 3 lux or less. 

38-10.04.F.(7) Flow Level
The flow level requirements for TVI vary depending on the type of inspection being performed.

Generally, the more pipe that is visible, the more data is obtained. Lower amounts of visible pipe 
wall may be allowed, depending on site conditions, with the approval of the Agency. 

For new construction, nearly 100 percent of the circumference of the pipe wall circumference 
must be visible. A small amount of water must be introduced for the purpose of sag identification. 

38-10.04.F.(8) Camera Travel Speed
The camera travel speed must be a uniform rate of no more than 30 fpm. The camera speed

must be slower when recording features and defects. 

38-10.04.F.(9) Clarity
All video and still picture images must be clear and sharp. The camera operator must adjust

focus, iris, zoom, and lighting as needed to obtain a satisfactory image. The recorded image from 
the TVI camera must be free of fog or haze in the pipe. If the camera lens becomes obscured with 
condensation, grease, scum, or debris, the camera must be removed from the pipe, cleaned, and 
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reinserted to continue inspecting the pipe. For increased clarity, the Contractor must also try 
adjusting the iris, focus and zoom of the camera. 

38-10.04.G Pipeline Narration
The TVI video recordings are part of the Agency’s permanent records and must not contain

inappropriate language, idle chatter, background noise, and discussions between the operator 
and other crew members. All video narration must be live by the TVI operator. All defect codes 
must be narrated. Digital voice narration is only allowed if specifically approved by the Agency. 

38-10.04.G.(1) Pipelines (Mainlines and Laterals)
A voice narration must be included in the video recording. This narration must include the

following information at the beginning of each pipe segment. 

• Upstream and downstream facility numbers.
• Direction of camera travel.
• Type (mainline) and purpose of inspection.
• Location (address).
• Date.
• Work Order Number (if applicable) and project name.
• Pipe size.
• Pipe material.
• TVI company or Agency Staff Name.

All observations along the length of the pipe must also be narrated, with a description of the 
observation and clock position, if applicable. For example 

• “Tap at 10 o’clock at 56 feet; factory tap”
• “Severe roots at 23 feet, all around crown of pipe”
• “Medium grease and scum at flow line starting at 45 feet”… “End grease at 85 feet”

At the conclusion of the inspection of a pipe segment, the operator must state the final TVI 
footage and indicate that the TVI of the pipe segment is complete. For example 

• “TVI of storm drain mainline from manhole 364-182-M24 to manhole 364-182-M25 is
complete at 222 feet” If the inspection had to be abandoned before reaching the ending
structure, then a statement to this effect must be made as part of the ending narration with
a reason given as to why the inspection could not be completed.

38-10.04.H Observation Codes
NASSCO code system will be used for recording observations of pipe features and defects

identified during the TVI. 

38-10.04.I Nonconforming TVI
If the quality of the video recording is not in compliance with these Standards and

Specifications, the pipeline must be reinspected or revised at the Contractor’s expense. All 
inspections that fail to meet these standards can and will be rejected. 

38-10.04.J New Construction TVI Report and Video
Upon completion of the TVI, the Contractor shall provide the Agency with a final TVI Report

prepared in accordance with the following. The report is to include only data from pipe segments 
meeting all acceptance criteria. The final TVI Report shall be submitted to the Agency within five 
(5) Working Days of the pipe installation being found to be in compliance with these Specifications
and the Contract documents.

The final TVI Report shall include, at a minimum: 
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• A title page (header information) for each segment.
• A schematic plot of each segment showing observation codes and footages.
• MPEG video of each segment.
• A map of the pipeline which shows manhole numbers.
• Printed records or reports as detailed elsewhere in these Specifications or as directed by

the Agency.

Poor picture quality, illegible text, extended periods of inactivity, inappropriate language or 
idle chatter are not acceptable and will be grounds for rejection by the Agency. 

38-10.04.K Acceptance Criteria for New Construction
The following types of deficiencies must be corrected by the Contractor at no cost to the

Agency: 

• Joint separation equal to or greater than 1/2 inch.
• Offset mainline joints equal to or greater than one-half the pipe wall thickness.
• Joint deflection of more than 75 percent of manufacturer’s recommended maximum.
• Cracked or damaged pipe, including liner pipe.
• Debris in the pipeline.
• Identifiable sags or high points (i.e., out of tolerance grades per Sections 38-4.04).
• All necessary easements must be recorded prior to pipeline acceptance.
• Noncompliance with any other requirements of these Specifications or the Contract

Documents.

The Contractor will be notified in writing of any deficiencies. The Contractor may request to 
review the video with the Agency. Deficiencies in electronic data must be corrected and 
resubmitted to the Agency within 10 Working Days, and must reflect current coding and labeling 
procedures as referenced in these Standards and Specifications. 

Upon completion of all required corrective actions, the pipes must be cleaned as necessary 
and reinspected (TVI) in accordance with these Standards and Specifications and submitted 
within 5 Working Days after completion of the TVI. This process must be repeated until the Agency 
review of the final TVI Report indicates that the pipe installation, cleaning, and electronic data 
meet all requirements of the Contract Documents. 

38-11 NOT USED 

38-12 MEASUREMENT AND PAYMENT 
The quantity of storm drain construction of the sizes, grades, and types of pipes listed in the 

Contract is the slope length designated by the Agency, measured along the centerline of the pipe 
from manhole to manhole, and includes the straight run of all wyes and tees where used. The 
length is measured from the inside face of the structures and does not include the inside diameter 
of manholes and other structures. The prices paid per linear foot for the sizes, grades, and types 
of pipes listed in the Contract include full compensation for furnishing all labor, materials, tools, 
equipment, and incidentals and for doing all the work involved in storm drain construction, 
complete in place, including furnishing pipe, excavation and backfill, removing obstructions, 
removing and replacing utilities, bedding, placing and jointing the pipe, testing pipe lines, 
connecting to existing manholes or pipes, as shown or specified in the Contract, in these 
Specifications, and as directed by the Agency. Full compensation for wye or tee fittings placed in 
a main storm drain in connection with storm drain services is included in the price paid per linear 
foot for the main storm drain pipe and no additional compensation will be paid. 

The quantity of storm drain services of the sizes, grades, and types of pipes listed in the 
Contract will be measured by the unit constructed in place. The unit prices paid for the storm drain 
services of the respective sizes, grades, and types of pipes listed in the Contract include full 
compensation for furnishing all labor, materials, tools, equipment, and incidentals and for doing 
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all the work involved in furnishing and placing all service pipe from the wye or the fitting in the 
main storm drain to the property line, complete in place, including furnishing and placing other 
necessary bends and stoppers to construct the service, as shown or specified in the Contract, as 
specified in these Specifications, and directed by the Agency. 

The cost of each TVI and inspection is all-inclusive and is included in the price paid per linear 
foot of pipe, or as specified in the Contract Documents. Payment for TVI work that is not required 
as part of construction work for pipeline rehabilitation will be made on an actual inspected lineal 
footage basis per diameter of pipeline inspected and includes the cost of all items necessary to 
complete the TVI including bypass pumping or flow control that is required to perform the 
inspection. 

No direct payment will be made for TVI services required as part of construction work for 
pipeline rehabilitation. Payment for TVI is included in the Contract bid prices for the related 
rehabilitation items. 
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SECTION 39 MANHOLES 
 
39-1 GENERAL 

All sewer facilities constructed within the Sacramento Area Sewer District service area 
(http://www.sacsewer.com/pdf/map-servicearea.pdf) must be constructed in accordance with the 
Sacramento Area Sewer District Standards and Specifications available at  https://sacsewer-
bucket.s3.us-west-1.amazonaws.com/wp-content/uploads/SacSewer-Standards-and-
Specifications.pdf Storm drain manholes, as shown on the Plans, must be in accordance with 
Standard Drawing 9-7A or 9-8A and these Specifications. 

 
39-2 CONCRETE MANHOLES 
 

39-2.01 NOT USED 
 

39-2.02 Concrete Storm Drain Manholes 
All manholes must be precast unless specified as Cast-In-Place in the project plans, have 

pipe greater than 30 inches, or approved by the Agency. The substitution of manhole types 
(Precast/Cast-In-Place) will not warrant additional compensation. 

Precast manhole barrels, risers, cones, flat tops, and grade rings must conform to ASTM C478 
with the additional requirement that the cement used must be Type II. Manhole sections must be 
manufactured without the provision for steps. Precast manholes must be vacuum tested by the 
manufacturer per Section 39-4.02.A of these Specifications prior to delivery. 

Manhole bases must be precast when the internal diameter of the largest pipe is 30 inches or 
less. Precast manhole bases must be placed on a minimum of 4 inches of 3/4-inch crushed rock 
conforming to Section 50-16, "Clean Crushed Rock", of these Specifications. Pipe connections to 
manholes must be made using a resilient connector conforming to ASTM C923. For precast bases 
the connection must be made with a flexible compression gasket set during the precast process 
or a boot connector. For cast-in-place bases the connection must be made with a water stop. All 
connections must be water and soil tight. Mortar used in finishing the manhole and the method of 
placement must conform to the State Specifications. The surface finish must conform to the State 
Specifications. 

When the inside diameter of the largest pipe is greater than 30 inches, the manhole base may 
be cast-in-place. The base must not be cast less than 4-inches or more than 12-inches above the 
outside top of the main incoming or outgoing pipe. Concrete used must be Class "A" conforming 
to Section 50-5, "Portland Cement Concrete”, of these Specifications. Slump must not exceed 2 
inches as determined by the slump cone method of ASTM C143, or an equivalent slump as 
determined by California Test Method 533. Minimum and maximum wall thicknesses for the cast-
in-place sections must conform to the following Table 39-1 and must be strictly adhered to: 

http://www.sacsewer.com/pdf/map-servicearea.pdf
https://sacsewer-bucket.s3.us-west-1.amazonaws.com/wp-content/uploads/SacSewer-Standards-and-Specifications.pdf
https://sacsewer-bucket.s3.us-west-1.amazonaws.com/wp-content/uploads/SacSewer-Standards-and-Specifications.pdf
https://sacsewer-bucket.s3.us-west-1.amazonaws.com/wp-content/uploads/SacSewer-Standards-and-Specifications.pdf
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TABLE 39-1 

MINIMUM/MAXIMUM WALL THICKNESSES 
FOR CAST-IN-PLACE SECTIONS 

Manhole Diameter 
(inches) 

Minimum Wall 
Thickness (inches) 

Maximum Wall 
Thickness (inches) 

48 5 7 
60 6 8 
72 7 9 
84 8 10 
96 9 11 

 

Inside diameters of the cast-in-place portions must equal the diameter of the manhole 
specified. Standard precast manhole riser sections and other components as specified in this 
Section must be used above the cast-in-place base to bring the manhole rim to grade. Manholes 
with cast-in-place bases and all of the associated connections and joints must be capable of 
passing the leakage test as specified in these Specifications. 

Cast-In-Place manholes must maintain the specified internal diameter throughout the manhole 
base and riser sections. The internal diameter must not be decreased until the cone section or 
flat top is placed. Cast-In-Place manhole base bottoms must be placed on a minimum of 4 inches 
of 3/4-inch crushed rock conforming to Section 50-16, “Clean Crushed Rock”, of these 
Specifications. Cast-In-Place manhole base bottoms must be 8 inches thick with #4 steel 
reinforcing bars placed at 12 inches on center each way. The reinforcing must be centered 
between the manhole invert and bedding. 

Concrete on the cast portion may be placed against undisturbed earth provided wall thickness 
requirements can be met; otherwise, outside forms are required. Forms must be removed, and 
the structure visually inspected prior to backfill. Outside forms made of rock bags may remain in 
place. All rock pockets, cracks, or other defects must be patched in conformance with of the State 
Specifications or, as an alternate, Section 30-15.05, "Concrete Repair", of these Specifications. 

Manhole backfill shall conform to Section 19-2.03 “Trench Backfill”. 
Standard concentric cones conforming to ASTM C478 must be used on all manholes shown 

on the Plans unless otherwise specified. Where depth is insufficient for cones, concentric flat tops 
must be used. 

Joints in precast manhole shafts must be sealed by buttering the joint space of the previously 
laid barrel section or base with mortar or must be sealed with preformed plastic sealing compound 
conforming to Federal Specifications SS-S-0210A and installed as recommended by the 
manufacturer. All joint surfaces must be thoroughly cleaned prior to placing the sealing compound 
or buttering with mortar. The inside and outside of mortared joints must be plastered with mortar 
and the inside brushed to a smooth finish with a wet brush. Special precautions must be taken to 
see that the entire joint space is filled with mortar and is watertight. 

Manhole frames and covers must be of the type and size shown on the Plans and must 
conform to Section 50-34, “Storm Drain Castings”, of these Specifications, Standard Drawing 9- 
9A/9B or 9-10, and these Specifications. Use of grate-type manhole covers conforming to 
Standard Drawing 9-9A/9B or 9-11 might be approved by the Agency on a case-by-case basis. In 
unpaved areas, grate-type manhole frames and covers must be set 1 inch below adjacent grade. 
The joint between the manhole frame and the cone or grade ring must be sealed by buttering the 
joint space with mortar or using an epoxy adhesive. The adhesive must be as described in the 
State Specifications. A concrete collar must be placed on all manhole frames per Standard 
Drawing 9-7A. The concrete collar must be Class "A" in conformance with Section 50-5, "Portland 
Cement Concrete", of these Specifications. The in-place depth of the 
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24-inch manhole opening must not exceed 18 inches from the top of the frame to the top of 
the cone. If the manhole is a flat top, or if the depth of the opening must exceed 18 inches, a 36-
inch frame and cover with corresponding 36-inch manhole components must be used. The depth 
of a 36-inch opening as described above must not exceed 18 inches from the top of the flat top. 
Components for construction of manholes must be selected to provide the least achievable 
vertical dimension between the finished frame surface and the top of the cone or soffit of the flat 
top.  

At the Contractor’s option, the manhole frame and cover size may be increased from 24 to 
36 inches if necessary to facilitate testing of the storm drain system. No additional 

compensation will be paid to the contractor if the contractor elects to increase the size, and the 
manhole frame and cover will be paid for at the unit price bid for the 24-inch frame and cover. If 
the Contractor elects to install a 36-inch frame and cover, it must remain as a permanent part of 
the improvements (i.e. it must not be replaced with a 24-inch frame and cover after testing). 

All castings must be manufactured true to pattern and with satisfactory fit of all component 
parts. Round frames and covers must have machined bearing surfaces. Manhole covers that do 
not fit neatly and bear firmly in the ring will be rejected. 

Unless otherwise specified, exposed surfaces of the castings with the parts assembled and 
disassembled must be painted with commercial quality asphaltum paint after testing and 
assembly. 

 

39-3 SADDLE SEWER MANHOLES 
 

39-3.01 NOT USED 
 

39-3.02 Saddle Storm Drain Manholes 
Saddle storm drain manholes must be constructed in accordance with Standard Drawing 9- 

8A (for cast-in-place pipe). Saddle storm drain manholes are not allowed for any other type of 
pipe. The concrete must be Class "A" in conformance with Section 50-5, "Portland Cement 
Concrete”, of these Specifications. Reinforcing steel must conform to Section 50-26, "Reinforcing 
Steel”, of these Specifications. Manhole frames and covers, risers, cones, grade rings, flat tops, 
and other features of the manholes must be constructed in accordance with Section 39-2.02 of 
these Specifications. 

 
39-4 MANHOLE TESTING 
 

39-4.01 NOT USED 
 

39-4.02 Storm Drain Manholes 
All new manholes must be tested for leakage after assembly but prior to back-filling around 

the manhole. The Contractor is responsible for conducting all leakage tests. The Contractor is 
responsible for providing all equipment, materials, and labor for performing and making 
measurements of the leakage tests. The Agency must witness all leakage tests and verify the 
accuracy and acceptability of the equipment utilized. The Agency may require a manhole to be 
tested after backfilling if there is reason to suspect that the manhole has been disturbed during 
the backfilling operation or at other times during construction. 

When leakage exceeds the amount allowed by these Specifications, the Contractor, at its own 
expense, must determine the source, or sources, of leakage and repair or replace all defective 
materials and workmanship to the satisfaction of the Agency. The extent and type of repair that 
may be allowed, as well as results, are subject to the approval of the Agency. The completed 
manhole installation must then be retested and required to meet the requirements of this Section. 
Any individually detectable leaks must be repaired, regardless of the results of the tests. 

Manholes must be tested for leakage by the following method: 
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39-4.02.A Manhole Vacuum Test 
All lift holes, connections, and inside and outside joints must be sealed as described in this 

Section. All pipes entering the manhole must be plugged, taking care to securely brace the plug 
from being drawn into the manhole. Plugs and the ends of pipes connected by flexible boots must 
be blocked to prevent their movement during the vacuum test. When plugs are being placed, the 
pipe adjacent to the manhole must be visually inspected to detect any evidence of shear in the 
pipe due to differential settlement between the pipe and the manhole. A probable point of leakage 
is at the junction of the manhole and the pipe, therefore the plug must be placed in the connected 
pipes outside of the manhole base. The test head must be placed at the inside of the top of the 
cone section and the seal inflated in accordance with the manufacturer’s recommendations. In 
the case of flat top manholes, the test head must be placed at the top surface of the flat top. A 
vacuum of 10 inches of mercury (approximately 5 psi) must be drawn and the vacuum pump shut 
off. With the valves closed, the time must be measured for the vacuum to drop to 9 inches. The 
manhole passes the test if the measured time is greater than the times listed in the following Table 
39-2 for the particular manhole size. 

 
TABLE 39-2 

MINIMUM VACUUM PASS TIMES 
Manhole Size (inches) Minimum time (seconds) to drop 

to 9” Hg 
48 60 
54 67 
60 75 
72 90 
84 105 
96 120 

 
If the manhole fails the initial test, repairs must be made while the vacuum is still being drawn. 

Re-testing must continue until a satisfactory test is obtained. 
 

39-4.02.B   Test by the Exfiltration Method 
At the discretion of the Agency, the Contractor can substitute the Exfiltration Method of testing 

for the Vacuum Test described in Section 39-4.02.A. This method can only be used when ground 
water is not present. If ground water is present, a Vacuum Test must be used unless otherwise 
directed by the Agency. All backfilling and compaction must be completed prior to the 
commencement of testing. 

The procedures for the test include the following: 
1. Manhole section interiors must be carefully inspected; units found to have through- 

wall lift holes, or any penetration of the interior surface by inserts provided to facilitate 
handling, will not be accepted. Coating must be applied after the testing unless coating 
is applied before field assembly, or at the factory. All lift holes and exterior joints must 
be plugged with an acceptable non-shrink grout. Grout must not be placed in 
horizontal joints. Tests must be performed before grouting the invert or around pipe 
penetrations and before coating the interior surfaces of the manhole or junction box. 

2. After cleaning the interior surface of the manhole, the Contractor must place and inflate 
pneumatic plugs in all of the connecting pipes to isolate the manhole; sealing pressure 
within the plugs must be as recommended by the plug manufacturer. 

3. Concrete manholes must be filled with water or otherwise thoroughly wetted for a 
period of 24 hours prior to testing. 

4. At the start of the test, the manhole must be filled to the top with water. The test time 
is 1 hour. The Inspector must be present for observation during the entire time of the 
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test. Permissible loss of water in the 1-hour test time is 0.025 gallons per diameter 
foot, per foot of manhole depth. For a 4-foot diameter manhole, this quantity converts 
to a maximum permissible drop in the water level within the 2-foot diameter manhole 
opening of 0.05 inches per foot of manhole depth or 0.5 inches for a 10-foot deep 
manhole. 
 

39-4.02.C Failure to Pass the Test - Records of Tests 
If the manhole fails to pass the initial test method as described in Section 39-4.02.A, “Test by 

the Vacuum Method”, of these Specifications, and, if allowed, the Exfiltration Test Method, per 
Section 39-4.02.B, of these Specifications, or if visible groundwater leakage into the manhole is 
observed, the Contractor must locate the leak, if necessary by disassembling the manhole. The 
Contractor must check the gaskets and replace them if necessary. The Contractor may re-lubricate 
the joints and re-assemble the manhole, or the Contractor may install an acceptable exterior joint 
sealing product on all joints and then retest the manhole. If the Contractor chooses to attempt to 
repair the manhole rather than replace it, the manhole must be retested until it passes. Cold applied 
preformed plastic gaskets cannot be used for repair. Records of all manhole testing must be made 
available to the Agency at the close of each working day, or as otherwise directed by the Agency. 
Any damaged or visually defective products or any products out of acceptable tolerance must be 
removed from the site. 
 

39-4.02.D Inspection 
The Agency must make a visual inspection of each manhole after it has passed the testing 

requirements and is considered to be in its final condition. The inspection must determine the 
completeness of the manhole; any defects must be corrected to the satisfaction of the Agency. 
 
 
39-5 ADJUST STORM DRAIN MANHOLES TO GRADE 

Existing manholes must be adjusted to grade of elevation as indicated on the Plans and must 
conform to the State Specifications. Should an expanding ring raising device be used, the 
mechanism for ring expansion must be a turnbuckle linkage that has pivoting connections at both 
ends. Expanding ring raising devices are not allowed for areas where the roadway is to be raised 
by a non-uniform thickness over the area of the manhole structure. Cast-in-place rings must be 
Class "A”, in conformance with Section 50-5, "Portland Cement Concrete", of these Specifications. 
The cast-in-place rings must have a height between 3 and 6 inches. The concrete pour must extend 
to 1 inch below the top of the frame. 

Adjusting manholes to grade within publicly used traffic lanes must be completed, including 
placing paving material around and to the level of the frame and cover, by the end of the same day 
on which work is started. If permanent pavement backfill cannot be completed by the end of the 
workday, the Contractor must place temporary paving material to the finished grade level of the 
frame and cover. The Contractor must maintain the temporary paving smooth and level with the 
frame and cover until the permanent paving is placed. 

 
 

39-6 RECONSTRUCT STORM DRAIN MANHOLES 
The Contractor must reconstruct storm drain manholes as shown or specified in the Contract. 
In order to access and maintain storm drain facilities, the maximum depth of a manhole opening 

is 18 inches and the maximum depth of a 36-inch manhole opening is 24 inches. The depth of the 
opening is measured from the top of the finished grade of the frame to the top of the cone or flat 
top. When the depth of the opening exceeds this requirement, it is necessary to reconstruct the 
manhole by placing additional barrel sections to bring the top of the cone or flat top to within 18 
inches of the finished surface.  

 The Contractor must remove and dispose of the existing frame and cover and demolish the 
remaining structure down to the elevation where a standard precast barrel section or combination 
of barrel sections will bring the top of the cone or flat top to within a maximum of 18 inches of the 
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finished surface or as indicated on the Plans. The resulting debris and hardware become the 
property of the Contractor. Standard precast barrel sections are available in depths of 12, 18, 24, 
36, and 48 inches. The top of the remaining structure must be trimmed to provide a suitable 
foundation for the new barrel components. The joint between the existing structure and the new 
component must be sealed in conformance with Section 39-2.02, "Precast Concrete Storm Drain 
Manholes" of these Specifications. The remaining structure must be constructed in conformance 
with Sections 39-2.02 or 39-3.02. If not called out on the Plan, it is the responsibility of the Contractor 
to determine whether the existing structure is precast, cast-in-place, or a precast structure with a 
cast-in-place base. 
 
39-7 ABANDON STORM DRAIN MANHOLES 

When indicated on the Plans or directed by the Agency, storm drain pipes, manholes, and other 
structures must be abandoned in conformance with Section 15-1.04, "Abandonment of Pipes and 
Manholes”, of these Specifications. 
 

39-8 MEASUREMENT AND PAYMENT 
The quantity of each type of manhole will be measured by the unit. 
The unit price paid for each manhole includes full compensation for furnishing all labor, 

materials, tools, equipment, and incidentals, and for doing all the work involved in constructing 
manholes, complete in place, including excavation and backfill, manhole bases, mortar, concrete, 
reinforcement, and acceptance testing, as shown or specified in the Contract, specified in these 
Specifications, and directed by the Agency. 

Payment for adjusting drain manholes will conform to the State Specifications, with the following 
exceptions: 1) the unit price paid includes all necessary excavation, backfill, sealing, and concrete; 
and 2) the unit price paid will be the average of all depths and limits of adjustment required. 

The unit price paid for manhole reconstruction includes full compensation for furnishing all labor, 
materials, tools, equipment, and incidentals and for doing all the work involved in reconstructing 
manholes, complete in place, including excavation and backfill, demolition, disposal, mortar, 
concrete, and reinforcement as shown or specified in the Contract, in these Specifications, and as 
directed by the Agency. 

Unless otherwise specified in the Special Provisions, pipe connections to all manholes shall be 
included in the cost per LINEAR FOOT of the size and type of pipe to be connected and no additional 
compensation will be allowed therefor. 
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SECTION 40 - MISCELLANEOUS FACILITIES 
 
40-1 STREET AND SIDEWALK BARRICADES 
40-1.01 General 

Street and sidewalk barricades must conform to the Standard Drawings and to these 
Specifications. Wood members must be either Redwood or Douglas Fir. Douglas Fir must be 
treated with a wood preservative in conformance with the State Specifications. 

A fully reflectorized sign, as shown in Standard Drawing 4-63, must be placed on the barricade 
with bolts, nuts, and washers, and must face oncoming traffic to designate dead end streets. All 
barricades must be painted white, with 2 applications of a latex base paint formulated for use on 
exterior wood. 
40-1.02   Measurement and Payment 

Street and sidewalk barricades will be measured by the unit from the actual count of street 
and sidewalk barricades complete in place. 

The unit price paid for street and sidewalk barricades includes full compensation for furnishing 
all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in 
furnishing and installing street and sidewalk barricades, complete in place, including furnishing 
and installing reflectorized signs, as shown or specified in the Contract, as specified here in, and 
no additional compensation will be allowed therefor. 

 
40-2 MISCELLANEOUS FACILITIES PLACED WITHIN PAVEMENT, SIDEWALK AND 

LANDSCAPED SURFACES 
Access and utility boxes, including valve boxes, manholes, well monitoring vaults, electrical 

access vaults, etc., placed within the County right of way must have a permanent identification 
tag indicating, at a minimum, the owner of the facility and contact information, and must be 
permanently wired or attached to the inside of the facility. 
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41.1 

Section 41 – Water Distribution Systems 

SECTION 41 - WATER DISTRIBUTION SYSTEMS 

41-1 GENERAL 
This section applies to all potable and non-potable water distribution systems. 
Refer to Section 41-22, “Recycled Water”, of these Specifications for requirements for recycled, 

reclaimed, and non-potable water distribution systems. 
Materials, storage, and installation must comply with the strictest requirements of these 

Specifications, the Contract Documents, the American Water Works Association (AWWA) 
Standards, and the manufacturers’ recommendations. 

Materials must be new, undamaged, and without defects. Loose gaskets and small items must 
be stored in sealed containers until installation. Pipe, fittings, valves, and appurtenances must be 
covered during storage to prevent wind-blown dirt and contamination from entering the interiors and 
to prevent rubber and plastic materials and components from being exposed to UV sunlight. 
Materials showing evidence of defects, damage, aging, or improper storage, as determined by the 
Water Utility Inspector, will be rejected and removed from the job site. 

All buried metal must be encased with 8 mil polyethylene so that no soil is in contact with metal, 
in compliance with Section 41-5.03, “Polyethylene Encasement.” 

The term “Water Utility” is defined as the agency, department, or company responsible for 
operation and maintenance of the public water distribution system. Where the term “Water Utility” is 
used in these Specifications or in the Standard Drawings, this definition applies. There are 
approximately 25 separate water utilities that operate public water distribution systems in 
Sacramento County. An unofficial, approximate service area map and a phone contact list can be 
obtained from www.SCWA.net. The Contractor must identify the water utility for the existing and 
new water pipes, water valves, and water appurtenances within the project area. The Contractor is 
cautioned that the project area might include existing or new water facilities of more than one water 
utility. Certain service areas have two different water utilities -- a wholesale water utility and a retail 
water utility. Projects located on the border of water utility service areas typically have water facilities 
of both adjacent water utilities. 

41-2 WATER PIPE 
Water pipe, fittings, and joint restraints must comply with Sections 50-25, “Ductile Iron Pipe 

(DIP), and Cast Iron and Ductile Iron Fittings”, and 50-26, “Polyvinyl Chloride (PVC) Water and 
Drainage Pipe”, of these Specifications. Pipe materials used for water services must comply with 
Section 50-40, “Water Service Connection Materials”, of these Specifications. 

Storage of PVC pipe must conform to AWWA C605. Pipe must not be exposed to sunlight for 
more than 6 months. Pipe showing indications of excessive sunlight exposure will be rejected. 

Pipe type and minimum class must comply with the following table. Unless otherwise specified 
in the Plans, Standard Drawings, or these Specifications, the Contractor may choose the pipe 
material from the table below subject to the restrictions in Table Notes 1, 2, 3, and 4. 
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Section 41 – Water Distribution Systems 

Pipe Type and Minimum Pressure Class 

Size Type and Minimum Pressure Class 

4” – 12” 
AWWA C151 Ductile Iron Class 350, or 

AWWA C900 PVC Class 235 (DR 18) 
(see Notes 1, 2) 

Note 1: The Plans might restrict pipe type to ductile iron pipe for 
all or part of the main. In these areas, only ductile iron pipe can 
be used and PVC pipe is not allowed. 

Note 2: PVC pipe cannot be used in sections of mains requiring 
restrained joints, except where the required “restrained-length” is 
less than one pipe length and is accomplished without PVC-to- 
PVC pipe joints. 

Note 3: The Plans might specify heavier class pipe for all or part 
of the piping. In those areas, the minimum pipe class is the 
heavier class specified in the Plans. 

Note 4: Heavier class ductile iron pipe is required for fabricated 
flanged pipe. 

41-3 EXCAVATION 
Trench excavation for water distribution pipes and water appurtenances must comply with 

Section 19-1, “Trench Excavation”, and these Specifications. 
Water mains must be installed to the alignment and elevations shown on the Plans. If the Plans 

do not specify pipe elevations, water mains must be installed with the following cover: 
• Cover for water mains installed within improved streets with curb, gutter, and

sidewalk must be between 36 and 54 inches, measured from the flowline of the
gutter to the top of the pipe.

• Cover for water mains installed in unimproved areas or in existing streets without
curb, gutter and sidewalk must be between 54 and 60 inches, measured from the
top of the pipe to the existing ground or pavement surface at the centerline of the
pipe.

The width of the trench must comply with Standard Drawing 8-17 and Section 19-1.02, “Trench 
Width”, of these Specifications. 

Trenches for water mains must be overexcavated to a depth of at least 6 inches below the 
outside diameter of the pipe. At locations of joints or couplings the depth of over excavation must 
be measured from the outside diameter of the pipe joint or couplings. 

Unless otherwise specified in the Special Provisions, excavate trenches only as far in advance 
of pipe laying as permitted by the Agency and in compliance with the requirements of Section 19- 
1.04, “Maximum Length of Open Trench”, of these Specifications. 

Cut and abandoned pipes within the area of the trench, including existing water mains, that are 
not removed in accordance with the Plans or Section 13-2.05, “Abandoned Underground Facilities”, 
must be plugged in accordance with Section 15-1.04, “Abandonment of Pipes, Conduits, and 
Structures”, of these Specifications Surface water, groundwater, pipe leakage, or the contents of 
severed pipe must not be permitted to enter any water pipe that is not abandoned. 
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Section 41 – Water Distribution Systems 

41-4 LAYING WATER PIPES 
The Contractor must seal shut pipe ends at the end of each workday and whenever the work of 

laying pipe is discontinued to secure the end of the pipe from animals, trench water intrusion, and 
windblown dirt. The seal must be watertight. The minimum requirement is to seal the end of the pipe 
with 8 mil polyethylene secured with metal banding, place plywood against the plastic, and 
temporarily cover the pipe end with earth. A manufactured pipe end plug approved by the Agency 
may be used instead of plastic and plywood. 

Pipe must be installed in trenches as specified in Section 19, “Trench Excavation, Bedding and 
Backfill,” of these Specifications. 

Pipe must not be placed during inclement weather or when the conditions in the trench will 
interfere with proper jointing of the pipe. 

Installation of water pipe, fittings, valves, and water appurtenances must comply with the 
requirements of these Specifications, the Contract Documents, the American Water Works 
Association (AWWA) Standards, and the manufacturers’ recommendations.  Each  section  of 
pipe, each fitting, and each valve must be thoroughly cleaned before it is installed. Pipes, valves, 
fittings, and appurtenances must be lowered into the trench in a manner that prevents damage, 
particularly to the pipe lining and coating. When required by the Agency, approved slings must be 
used to lower the pipe. Do not drop pipe, fittings, valves, appurtenances, or accessories into the 
trench. 

The pipe must be laid true and uniform to line and grade, with no visible change in alignment at 
joints unless a curved alignment is shown on the Plans. The maximum allowable horizontal 
installation tolerance is 6 inches or as necessary to comply with statutory horizontal separation 
distances, whichever is less. The maximum allowable vertical installation tolerance is 0.10 foot, as 
necessary to maintain an unbroken slope direction as indicated on the plans, or as necessary to 
comply with statutory vertical separation distances, whichever is less.    The maximum deflection 
of ductile iron pipe at joints must not exceed the limits described in Standard Drawing 8-9A. 
Deflection and bending of polyvinyl chloride pipe must not exceed the limits described in Standard 
Drawing 8-9B. 

Where necessary to properly locate valves and fittings, the pipe must be neatly and squarely cut 
to length, using methods recommended by the manufacturer. 

When field cuts are made in polyvinyl chloride pipe, the cut ends must be cut square and all 
burrs removed from the pipe interior. The beveling of the pipe ends must be as specified by the 
manufacturer. Guide marks for jointing the pipe, after cutting, must be made on the pipe in 
accordance with the manufacturer’s specifications. 

Except in water systems installed for new subdivisions, no more than 3000 linear feet of water 
main is to be installed before starting installation of water services and water. 

Service line and appurtenance construction must be concurrent with pipe laying. Service line 
and appurtenance construction must be completed no later than 15 Working Days after the 
installation of the portion of the water main that they connect to. 
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41-5 UNDERGROUND WARNING TAPE, LOCATING WIRE, AND POLYETHYLENE 
ENCASEMENT 

41-5.01 Underground Warning Tape
Underground warning tape must be installed above buried water pipes, water service lines, and

water appurtenance lines. 
Underground warning tape must be 12-inch wide 4 mil minimum thickness low density 
polyethylene formulated for extended use underground, minimum tensile strength 4100 MD and 

3650 TD in accordance with ASTM D882. Tape elongation must be greater than 550 percent at 
break point. Unless otherwise directed by the Agency, all lettering must be BLACK on the following 
background colors: 

• Warning tape for potable water pipes must be BLUE and marked “WATER MAIN
BURIED BELOW,” or “WATER LINE BURIED BELOW.”

• Warning tape for potable water transmission mains must be BLUE and marked
“WATER TRANSMISSION MAIN BURIED BELOW.”

• Warning tape for raw water transmission mains must be GREEN and marked
“RAW WATER MAIN BURIED BELOW.”

• Warning tape for recycled, reclaimed, and non-potable water pipes must be
PURPLE and marked “RECYCLED/RECLAIMED WATER MAIN BURIED
BELOW.”

Underground warning tape must be placed 12 to 18 inches above the top of the water pipe along 
the length of the pipe. The backfill lift at that height must be compacted prior to placing the warning 
tape. 

41-5.02 Locating Wire
A locating wire must be installed on the center of the top of buried water pipes, water service

lines, and water appurtenance lines. The locating wire must be an insulated 10 gauge solid, single 
strand, soft drawn copper locating wire with 1/16 inch PVC insulation along the entire length of the 
pipe. Locating wire must extend into each valve box and each service box, and be installed in 
accordance with Standard Drawings 8-4A and the other water supply Standard Drawings. Locating 
wire must be continuous and splices are not allowed except at the following locations: tees, crosses, 
and connections to existing locating wires. Splices must be soldered, then shrink-wrapped or taped 
in accordance with Standard Drawing 8-4A. 

When locating wire runs exceed 600 feet between access points, a locating wire station must 
be installed midway between the access points in accordance with Standard Drawing 8- 4B. The 
maximum allowable distance from access point to station or from station to station is 600 feet. The 
spacing must be equidistant between access points and stations when 2 or more stations are 
required. The locating wire station must be constructed with a traffic-rated valve box. For recycled, 
reclaimed, and non-potable water locating wire stations, the top surfaces of the box and cover must 
be coated with a purple coating in accordance with Section 41-22.04, “Purple Identification Coating,” 
of these Specifications, and the 2-inch PVC riser must be purple PVC. 

A continuity test must be performed on each splice prior to backfill. In addition, a continuity test 
must be performed on all new locating wires after all other utilities are installed prior to paving. Each 
segment of locating wire between access points must be tested separately. Tests must be 
performed with a multimeter, set to “ohms,” and set to “x 1” scale. Multimeter probes must be 
extended with insulated copper wire and soldered copper alligator clips equipped with set-screw 
tighteners. A reading near zero ohms is a passing test. Repeat for each segment of the locating 
wire circuit. 

9/2024



41.5 

Section 41 – Water Distribution Systems 

41-5.03 Polyethylene Encasement
All buried metal must be encased with 8 mil polyethylene so that no soil is contact with metal.

Polyethylene encasement materials and installation must comply with AWWA C105. Pipe must be 
encased using Method A of Section 4.4 of AWWA C105. Adhesive tape must be used to secure and 
seal encasement. Tape must be 10 mil PVC tape. Tears, punctures, and damage must be repaired 
and sealed with tape, or with an 8 mil sheet wrapped around the pipe to cover the damaged area 
and secured and sealed with tape. Backfill must be performed without puncturing or stressing the 
wrapping. Excessive damage to encasement, as determined solely by the Agency, is cause for 
rejection of the entire section of encasement. 

Polyethylene encasement for potable water pipes must be BLACK or CLEAR. Polyethylene 
encasement for raw water pipes must be GREEN and must be marked “RAW WATER.” 

Polyethylene encasement for recycled, reclaimed, and non-potable water pipes must be 
PURPLE and must be marked “CAUTION: RECLAIMED/RECYCLED WATER.” The warning 
message must be in minimum 1” tall black letters, repeating every 24 inches along the length, and 
repeating every 12 inches around the circumference. The encasement must be installed so that the 
warning message appears along the top of the pipe after installation. 

41-6 THRUST BLOCKS AND RESTRAINED JOINTS 
Pipes, fittings, and valves must be restrained from movement as a result of thrust on the fittings 

and valves of the water distribution system. To accomplish this, thrust blocks or pipe- restraining 
devices must be installed at all valves, tees, crosses, elbows, reducers, dead ends, and pipe 
deflections greater than 5 degrees. 

Thrust blocks must comply with Standard Drawing 8-3A. Thrust blocks must be used for the 
configurations covered in Standard Drawing 8-3A. Restraint for all other thrust configurations must 
be accomplished with the use of restrained joints. If a thrust block cannot be poured against 
undisturbed soil, restrained joints must be used to resist the thrust. 

Restrained joints must be provided where specified in the Plans and Standard Drawings and 
where required to resist thrust. Restrained joints must be used to resist thrust at valves and at fittings 
in thrust configurations not covered in Standard Drawing 8-3A. Restraining devices must comply 
with Sections 50-25.03.C and 50-26.03.C of these Specifications. 

The Plans or Standard Drawings might require both a thrust block and restrained joints in certain 
locations, and both must be provided. If the thrust block bearing soil is disturbed in those locations, 
the soil must be recompacted to 90 percent relative compaction, as determined by Test Methods 
ASTM D6938 and ASTM D1557, before the thrust block is installed. 

41-7 SETTING FIRE HYDRANTS 
Fire hydrant installations must comply with Standard Drawings 8-2A and 8-2B and Section 50- 

37, “Fire Hydrants”, of these Specifications. 
Materials other than ductile iron or polyvinyl chloride pipe must not be used as branch leads that 

connect fire hydrants to water mains. 
Fire hydrants must not be installed within 3 feet of a building or any other structure that would 

limit access. Fire hydrants must stand plumb with the hex nut for the pumper outlet a minimum of 
20 inches above the sidewalk or concrete pad surrounding the hydrant. A 2 by 2 foot by 4-inch thick 
concrete pad must be installed surrounding the fire hydrant. The top of the pad must be at the 
elevation of the finished grade. 

• In streets where the sidewalk is contiguous with curb and gutter, fire hydrants must be
placed behind the sidewalk within the public utility easement.

• In streets where the sidewalk is separated from the curb and gutter by a planter or park
strip, or at locations where there are to be curbs and gutters but no sidewalks, fire hydrants
must be placed 3 feet behind the curb.

• In streets that are paved but lack curbs, gutters and sidewalks, new and relocated fire
hydrants must be placed within 10 feet of the edge of pavement.
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• Fire hydrants placed at street intersections must be installed at the beginning or end of
curb returns. 

• On standard hydrants, the 4-1/2-inch nozzle or outlet must lie on a line perpendicular to
the centerline of the street.

• On double pumper hydrants, a line bisecting the angle between the two 4-1/2-inch
nozzles or outlets must be perpendicular to the centerline of the street.

Where the Plans indicate that existing fire hydrants are to be removed and salvaged, the 
salvaged hydrants must be removed intact and delivered undamaged to the Agency Corporation 
Yard location as directed by the Agency. 

41-8 SETTING GATE VALVES 
Gate valves must comply with the requirements of Section 50-38.01, “Gate Valves”, of these 

Specifications. 
Gate valves at tees, crosses, reducers, elbows, and other fittings must be provided with flanged 

joints and bolted directly to the flanged fittings. 

41-9 BACKFLOW PREVENTION ASSEMBLIES 
Backflow prevention assembly installations must comply with Standard Drawings 8-8A, 8- 8B, 

and 8-8C. 
Backflow prevention devices must be located in lawn or planter areas, unless otherwise 

specified in the Plans. If conflicts occur, the location must be approved by the Water Utility prior to 
installation. 

The Reduced Pressure, Double Check Detector, or Reduced Pressure Detector Assemblies 
must be tested by a certified backflow prevention assembly tester at the time of installation. 

Where Backflow assemblies are installed downstream of a water meter, the assembly shall be 
installed within 5-feet of the water meter. 

Backflow prevention device installations must include an insulated, UV resistant, protective 
cover (bag), appropriate for the assembly, and properly placed over the assembly. 

41-10 FIRE PROTECTION SERVICE ASSEMBLIES 
Fire protection service installations must comply with Standard Drawing 8-7, and must include 

a double detector check valve assembly with by-pass meter and piping. Fire protection service 
assembly piping must be flanged ductile iron Class 53 conforming to Section 50-25, “Ductile Iron 
Pipe (DIP), and Cast Iron Pipe and Ductile Iron Fittings”, of these Specifications. 

Buried water valves must be as specified in Section 50-38, “Valves”, of these Specifications. 
Except for water check valves, all valves must be furnished with flanged ends. 
Double detector check valves must be listed by Underwriters Laboratories and approved by 

Factory Mutual. 
By-pass water meters must be 5/8 by 3/4 inch, all copper alloy body conforming to AWWA C700. 

Bronze check valves must be installed downstream of the by-pass meter. Bronze ball or gate valves 
must be installed to allow for removal of the by-pass meter without affecting the fire protection 
system. All piping must be Type “K” copper. 

Double detector check valve assemblies must be installed in lawn or planter areas. If conflicts 
occur, the location must be approved by the Agency prior to installation. 

41-11 BLOW-OFFS 
Four-inch blow-off assemblies must comply with Standard Drawings 8-13A, 8-13B, and 8- 13C. 

Temporary blow-off assemblies must comply with Standard Drawing 8-12. 

41-12 PIPE BEDDING AND BACKFILLING OF TRENCHES 
Pipe bedding and backfill for water pipes and appurtenances must comply with Standard 

Drawing 8-17 and Section 19-2, “Pipe Bedding and Backfilling of Trenches”, of these Specifications. 
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41-13 REPAVING WATER PIPE TRENCHES 
Repaving of trenches for water pipes and appurtenances must comply with Standard Drawing 

8-17 and Section 14, “Restoration of Surfaces”, of these Specifications.

41-14 WATER SERVICES
Water services must comply with Standard Drawings 8-1, 8-6A-1, 8-6B, and 8-6C, and with

Sections 50-40, “Water Service Connection Materials”, and 50-38, “Valves”, of these Specifications.
Gate valves for water services 3 through 12 inches in diameter must be installed with a box and

riser in compliance with Standard Drawing 8-5.
Service saddles must be bronze. 
Fitting (tee, ell, etc.) must not be tapped to accommodate a service. 
Water services must be 1-1/2 inches in diameter with a 1 inch water meter unless otherwise 

specified. All buried copper and other metal must be encased with 8 mil polyethylene so that no soil 
is in contact with metal, in compliance with Section 41-5.03, “Polyethylene Encasement.” 

Where the curb and gutter exists, or is to be constructed concurrently with the improvements, 
the location of each service must be permanently indicated by inscribing the letter "W" in the curb 
directly above the line when the service is perpendicular to the street centerline. Otherwise, the "W" 
mark for a skewed or angling service must be placed at a right angle to the end of the service. When 
water services are installed in a street with existing curb, the curb mark must be placed at the time 
the services are installed to assure proper location. In new subdivisions when the services are 
installed before the curb is constructed, the Contractor must establish and mark the exact location 
of each service and ensure that the "W" is placed in the curb when it is poured. The "W" must not 
be placed more than 6 inches from the service. 

41-15 WATER METERS AND METER BOXES 
A water meter is required for all services except fire services. 
Water meter installations must comply with Standard Drawings 8-6A, 8-6B, and 8-6C. The size 

of the meter must be as specified in the Plans. If not specified in the Plans, the size of the meter 
must be the same size as the service line at the connection to the main. 

The water meter box must be located within the parcel being served, unless otherwise specified. 
Water meter boxes must be located adjacent to the property line or within water or other appropriate 
public utility easements, and must be located in lawn or planter areas. Meter boxes must not be 
located in a driveway or traffic area. If conflicts occur, the location must be approved by the Water 
Utility prior to installation. 

The Property Owner will not install any concrete, brick or hardscape around the water meter box 
without prior written authorization from the Sacramento County Water Agency (SCWA). If SCWA 
must remove concrete, brick or hardscape that has been installed without SCWA permission for 
repair or replacement of a water meter, SCWA will replace the unauthorized concrete, brick, or 
hardscape with temporary pavement, and it will be the responsibility of the property owner to obtain 
authorization, and remove the temporary pavement, and restore to the authorized condition. 

The water service line must be thoroughly flushed immediately prior to water meter installation. 

41-16 DISINFECTION, FLUSHING, AND BACTERIOLOGICAL TESTING 
New water pipes and water appurtenances must be disinfected and protected by use of the 

following procedures: 
• Precautions must be taken to prevent contaminated materials from entering pipe

interiors, fittings, and valves during the construction of the water distribution system.
• Water pipes and water appurtenances must be flushed after construction to remove

contaminants.
• Water pipes and appurtenances must be disinfected to remove residual contamination.
• Bacteriological water quality tests must be performed by laboratory testing after

disinfection.
Newly constructed, modified, or repaired water pipes must not be connected to an existing water 

system or placed into service until the Agency has determined that the water pipes have been 
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disinfected in accordance with this section. 
Water for filling and flushing pipes must be obtained from the existing public water system. 

Temporary piping connections to the existing water system must be made directly from the end of 
an existing water pipe with a hard-piped jumper to a new extension of the water pipe and must 
include a reduced pressure backflow prevention assembly that is on the most recent list of approved 
backflow prevention devices of the Sacramento County Environmental Management Department. 
The list can be downloaded at www.emd.saccounty.net in the Cross-Connection Control Program 
section. 

41-16.01 Disinfection
All new, modified, and repaired water pipes and water appurtenances must be disinfected in

accordance with AWWA C651 “Disinfecting Water Mains.” 
The disinfection methods below are allowed by the Agency. Other disinfection methods 

published in AWWA C651 might be allowed if approved by the Agency. 

41-16.01.A Disinfection by the Tablet Method
The Tablet Method must employ the use of a sufficient number of 5 gram calcium hypochlorite

tablets as a disinfectant to yield an average chlorine dose of approximately 25 milligrams per liter. 
The 5 gram calcium hypochlorite tablets must contain at least 65 percent available chlorine by 
weight. The tablets, 6 to 8 to the ounce, are designed to dissolve slowly in water. These tablets must 
comply with the requirements of AWWA B-300 standard for hypochlorites. 

Because preliminary flushing cannot be performed if tablets are used, cleanliness must be 
exercised during construction of the water main. 

The calcium hypochlorite tablets must be placed at the upstream end of each section of pipeline 
or branch and at every 500-foot interval along pipelines, in hydrants, hydrant branches, and other 
appurtenances. They must be attached by an adhesive to the top of the pipe interior. If the tablets 
are fastened before the pipe section is placed in the trench, their position must be marked on the 
section to assist in keeping the tablet's position at the top of the pipe. 

The adhesive must be Permatex No. 1 or approved equal. There must be no adhesive on the 
tablet except on the broad side next to the surface to which the tablet is attached. The tablets must 
be fastened to the pipe to prevent washing to the pipe end. 

The minimum number of calcium hypochlorite tablets required for water main disinfection must 
be as shown in the following Table 41-1: 

TABLE 41-1 
REQUIRED 5 GRAM CALCIUM HYPOCHLORITE TABLETS* 

Pipe 
Diameter 
(inches) 

Length of Pipe Section (feet) 
13 or less 18 20 30 40 

4 1 1 1 1 1 

6 1 1 1 2 2 

8 1 2 2 3 4 

10 2 3 3 4 5 

12 3 4 4 6 7 

16 4 6 7 10 13 

* Based on 3.25 grams of available chlorine per tablet. Any portion of tablet rounded to next
higher number.
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When the installation of the water distribution system has been completed, the pipes must be 
filled with water at a velocity of less than 1 foot per second. During filling, air must be released from 
all high points in the line. In addition, as the chlorinated water flows past tees and crosses, related 
valves, hydrants, and appurtenances must be operated to disinfect the branches and 
appurtenances. 

41-16.01.B Disinfection by the Continuous-Feed Method
The Continuous-Feed Method requires chlorinating the pipe with the injection of sodium

hypochlorite solution or calcium hypochlorite solution. The process consists of completely filling the 
pipe with water, removing air pockets, flushing the pipe to remove particulates, and then filling the 
pipe with chlorinated water. 

The chlorine concentration must be sufficient to yield a free chlorine residual of not less than 10 
mg/L measured 24 hours after the pipe is filled. 

41-16.01.B.(1) Filling and Preliminary Flushing
When the installation of the water distribution system has been completed, the pipes must be

filled with water at a velocity of less than 1 foot per second. During filling, air must be released from 
all high points in the line. Before the pipe is chlorinated, it must be pressure tested and flushed to 
remove particulates. The flushing velocity in the pipe must be at least 3.0 feet per second and must 
comply with Section 41-16.02. 

41-16.01.B.(2) Chlorination Procedure
• Water must flow at a constant, measured rate into the new pipe.
• At a point not more than 10 feet downstream from the start of the new pipe, water

entering the pipe must receive a dose of chlorine fed at a constant rate to produce a
chlorine solution of not less than 25 mg/L free chlorine. The chlorine concentration must
be measured and verified at regular intervals in compliance with the procedures in
AWWA C651, Appendix A “Drop Dilution Method (DPD)” for chlorine residual testing.

• Unless otherwise approved by the Agency, a chlorine metering pump must be used to
perform the dosing, and the dosing location must be in the temporary jumper piping
downstream of the temporary backflow prevention assembly.

• During feeding, end points in the water system must be opened to release the non- 
chlorinated water and allow the chlorinated water to fill the system.

• As the chlorinated water flows past tees and crosses, related valves, hydrants, and
appurtenances must be operated to fill the branches and appurtenances with chlorinated
water. The Contractor must verify that all portions of the water system have been filled
with the highly chlorinated water.

• The chlorine residual must be checked after 24 hours at locations directed by the Agency
to verify that it is at least 10 mg/L free chlorine.

Table 41-2 shows the amount of chlorine required for each 100 feet of pipe for various diameters. 
Solutions of 1 percent chlorine can be prepared with sodium hypochlorite or calcium hypochlorite. 
The calcium hypochlorite solution requires 1 pound (454 grams) of calcium hypochlorite in 8 gallons 
(30.3 liters) of water. 
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TABLE 41-2 
Chlorine Required to Produce 25-mg/L Concentration in 

100 ft. of Pipe by Diameter 

Pipe Diameter 100% Chlorine 1% Chlorine Solution 

Inches Pounds (Grams) Gallons (Liters) 

4 0.013 (5.9) 0.16 (0.6) 

6 0.030 (13.6) 0.36 (1.4) 

8 0.054 (24.5) 0.65 (2.5) 

10 0.085 (38.6) 1.02 (3.9) 

12 0.120 (54.4) 1.44 (5.4) 

16 0.217 (98.4) 2.60 (9.8) 

41-16.01.C Holding Period and Final Flushing
The chlorinated water must remain in the pipe for a minimum period of at least 24 hours. At the

end of this period the chlorinated water must be flushed from the pipe and water appurtenances in 
accordance with Section 41-16.02, “Flushing of Water Pipes,” until the chlorine concentration in the 
water leaving the pipe and appurtenances is no higher than that generally prevailing in the existing 
distribution system, or less than 1 mg/l total residual chlorine. 

41-16.01.D Disinfection of Tie-In’s, Cut-In’s, and Repairs
Disinfection of the final connection to the existing water system must comply with AWWA C651-

14, Section 4.1. Bacteriological samples shall be taken after final tie-in according to section C651- 
14 Section 4-11.3.2 

a. Disinfection of the final connection to the existing water system must comply with AWWA
C651-14, Section 4.106. After system tie-in, additional bacteriological samples shall be collected 
that represent the water quality in the affected portions of the system. The water system shall be 
tied into the Agency’s system within 10 days upon completing and passing all testing procedures. 
If the new water system cannot be tied into the Agency system within 10 days, the new system shall 
maintain a chlorine residual of 0.5. Contractor performing tie-in shall be responsible for the testing 
of the affected portions of the system. Disinfection of Cut-In’s and Repairs must comply with AWWA 
C651-14, Section 4.11. 

41-16.02 Flushing of Water Pipes
Newly constructed, modified, and repaired water pipes and water appurtenances must be

flushed with a minimum flushing velocity in the pipe of not less than 3.0 ft/sec. 
Table 41-3 shows the rates of flow required to produce a velocity of 3.0 ft/sec in the common 

pipe sizes. Note that flushing must not be a substitute for preventive measures during construction. 
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TABLE 41-3 
Required Flow and Openings to Flush Pipes 

(40 psi Residual Pressure in Water Main)* 

Pipe 
Diameter 

Flow Required to 
Produce 3.0 

ft/sec (approx.) 
Velocity in Pipe 

Size of Tap 
Number of 

2.5-inch 
Hydrant 
Outlets 

1-inch 1.5-inches 2-inches

Inches Gallons per 
Minute Number of Taps on Pipe** 

4 120 1 -- -- 1 

6 260 -- 1 -- 1 

8 470 -- 2 1 

10 730 -- 3 2 1 

12 1,060 -- -- 3 2 

16 1,880 -- -- 5 2 

* With a 40-psi pressure in the main with the hydrant flowing to atmosphere, a 2.5-inch hydrant
outlet will discharge approximately 1,000 gpm; and a 4.5-inch hydrant outlet will discharge
approximately 2,500 gpm.

** Number of taps on pipe based on discharge through 5 feet of galvanized iron pipe with one
90° elbow. 

Water distribution systems must be flushed in a one-direction flow pattern to systematically expel 
the existing contents out through every end point. The contractor must prepare a step-by- step 
flushing procedure for the sequential opening and closing of end points and system valves to 
accomplish the requirements of this Section. The flushing procedure must be designed to prevent 
the possibility of re-circulating or backwashing existing contents back into the system from branches, 
appurtenance laterals, and valved off pipe sections. Looped systems require special procedures to 
ensure that existing contents are expelled in the far portion of the loop with the required velocity. A 
copy of the flushing procedure must be provided to the Agency prior to flushing. 

41-16.03 Bacteriological Testing
After disinfection and final flushing, prior to connecting to the existing water system, new,

modified, and repaired water pipes must be sampled for bacteriological water quality in accordance 
with the most recent edition of AWWA Standard C651, Section 5. Two (2) consecutive sets of 
acceptable samples taken at least 16hours apart must be collected from water pipes at each of the 
following water sample test points: 

• At every 1,200 feet along the water pipe.
• At end points of the water pipe.
• At each branch end.
• At additional sample point locations selected by the Agency.

Water system must sit without any water use between the two sampling events. 
Sample collection must comply with “Standard Methods for the Examination of Water and 

Wastewater” authored by AWWA, the American Public Health Association, and the Water 
Environment Federation. Water samples must be collected in a sterile bottle treated with sodium 

9/2024



41.12 

Section 41 – Water Distribution Systems 

thiosulfate. The samples must be tested by an independent testing laboratory certified by the 
California Department of Health Services for: 

• The absence of coliform bacteria, and
• A standard heterotrophic plate count (HPC) less than 500 cfu/mL, and
• Chlorine residual.

The water must comply with State and Federal drinking water standards; Title 22 of the California 
Administrative Code; and the 1986 Amendments to the Safe Drinking Water Act of 1974, as issued 
by the United States Environmental Protection Agency (EPA). 

Water pipes found to have unsatisfactory bacteriological test results must be re-disinfected and 
tested in accordance with AWWA C651-14, Section 5.1.6. The water mains must not be connected 
to the existing system and placed into service until acceptable water quality test reports are received 
and approved by the Agency. 

41-16.04 Flushing of Newly Constructed Water Pipe Systems
Discharge of Potable Water into the Agency Storm Drain System (sand flush):

1. Residual Chlorine is field measured at <0.019 mg/L;
2. Turbidity must not exceed 100 NTU; or must be less than that which is measured in the

receiving water + 20%;
3. pH is no less than 6.5 nor greater than 8.5.
4. The storm drain system (inlets, manholes, detention basins…) may be used to discharge

Sand Flush water. Methods such as systems hard piped directly to the active storm
drain system or discharging flushing water directly over asphalt free of dirt and debris
which drains to an active storm drain system with sediment control BMPs may be used.
If flushing over pavement is the method to be used, a pavement cleanliness inspection
must be performed by the Municipal Separate Storm Sewer System (MS4) permit
representative prior to discharge. Other alternative methods may be approved by the
Agency.

Note: 
• The County will require documentation of aforementioned measurements for discharge

volumes greater than 325,850 gallons.
• The Contractor shall be responsible for all sampling, testing, reporting and all associated

costs.

Highly Chlorinated Water associated with disinfection has any of four (4) options: 
1. Obtain a sanitary sewer permit. Effluent must be hard piped to sanitary sewer discharge

point.
2. Dechlorination and discharge to land with a Regional Water Board Discharge to Land

permit (or waiver).
3. Dechlorination and discharge the Surface Waters with a Regional Water Board Limited

Threat Discharge To Surface Water permit (or waiver).
4. Dechlorination and discharge to the MS4 with a Regional Water Board Limited Threat

Discharge To Surface Water permit (or waiver) or Statewide Drinking Water System
Discharge permit.

41-17 PRESSURE TESTING 
All new water pipes and water appurtenances must be pressure tested. Pressure tests must be 

successfully completed prior to bacteriological testing and prior to making connections to the 
existing water system. 

Permanent pavement must not be placed prior to successful completion of the test. Pressure 
testing must not be conducted until the water pipes are backfilled, the road subgrade is made and 
compacted, all other pipe and utility undercrossings are installed including joint utility trenches and 
thrust blocks. Thrust blocks shall be allowed to cure a minimum of 24 hours prior to placing and 
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compacting backfill. Additionally, said thrust block concrete must achieve a minimum of 2,500 psi 
prior to, loading, pressure testing, and flushing of pipeline. Thrust blocks without confirmation 
testing, may be loaded, flushed, and pressure tested after a 7-day minimum cure time. 

Water for pressure testing must be obtained from the existing public water system. Temporary 
piping connections to the existing water system must be made directly from the end of an existing 
water pipe with a hard-piped jumper to a new extension of the water pipe and must include a reduced 
pressure backflow prevention assembly that is on the most recent list of approved backflow 
prevention devices of the Sacramento County Environmental Management Department. The list can 
be downloaded at www.emd.saccounty.net in the Cross-Connection Control Program section. 

Each section of the pipe to be tested must be slowly filled with water, and all air must be expelled 
from the pipe. The release of the air can be accomplished by opening fire hydrants and service line 
cocks at the high points of the system and blow-offs at dead ends. The valve controlling the 
admission of water into the section of pipe to be tested must be opened wide before shutting the 
hydrants or blow-offs. After the system has been filled with water and all air expelled, the line must 
remain in this condition for a period of at least 24 hours. 

The pipe must be refilled, if necessary, and a pressure test of 150 psi must be applied and held 
for a period of 2 hours for each section of the system to be tested. The Contractor must provide the 
necessary pump and a clean calibrated container for measurement of make-up water required to 
replace leakage during the 2 hour test. 

For acceptance of the water system, each test section must not exceed the allowable make- up 
water as determined in accordance with the following formula: 

L=SDT/10,876 
Where: 
L = the maximum allowable make-up water in gallons 
S = the length of the test section in feet 
D = the diameter of the pipe in inches T = the test time period in hours 

No leakage is allowed for welded steel pipe with welded joints. 
All defective items discovered during the pressure test must be repaired or replaced. The test 

must be repeated after any repair until the system meets the above leakage requirement. Even if 
the leakage is less than the allowable, all observed leaks must be repaired. The test must be 
witnessed by the Agency. 

The Contractor must prevent joints from moving while the pipe lines and their appurtenances 
are being tested. Damage to pipes, appurtenances, or to any other structures or facilities, resulting 
from or caused by the tests, must be repaired by the Contractor at the Contractor’s expense. 

41-18 CONNECTIONS TO EXISTING WATER MAINS 
Do not connect newly-constructed water pipes and appurtenances to existing water mains until: 

• All new water pipes have been completed except for the tie-in’s;
• All water valves and water appurtenances have been completed and are ready for

operation;
• Pressure testing and bacteriological testing of all new water pipes and appurtenances

have been successfully completed except for the tie-in’s; and
• All other items specified in the Contract Documents to be completed prior to water tie- 

in’s have been completed.

Pipe and fittings in the tie-in closure must be disinfected in accordance with Section 41- 16.01.D, 
“Disinfection of Tie-In’s, Cut-In’s, and Repairs,” of these Specifications. 

The contractor must not operate valves in the existing public water distribution system. Opening 
and closing of valves in the existing public water distribution system will be performed by the Water 
Utility. 

In general, shutdowns will be made only at times when there will be the least interference with 
consumer service. A minimum of 5 Working Days’ notice is required for shutdowns except that 
certain shutdowns involving the shut off of an existing customer or water utility facility that does not 

9/2024

http://www.emd.saccounty.net/


41.14 

Section 41 – Water Distribution Systems

have a redundant backup can require longer than 5 Working Days to schedule. Connections are 
only allowed after complete and satisfactory preparation has been made in order that the shutdown 
duration is as short as possible. Unless otherwise specified in the Special Provisions, the Agency 
will notify affected Fire Districts and consumers concerning the interruption of water service. 

Hot-taps must be performed by hot-tap specialists employed by or hired by the Contractor and 
approved by the Agency and the Water Utility. Tapping sleeves for 3 inch and larger connections 
must be flanged, rated for 150 psi working pressure, with Type 304 stainless steel components, 
Mueller H-304, Ford FTSS, JCM 432, or equal. Tapping sleeves must be approved by the Water 
Utility prior to beginning work. An insulating gasket assembly must be installed between the flange 
of the sleeve and the tapping valve. 

41-19 REGULATIONS RELATING TO SANITARY HAZARDS 
Water system construction (including recycled, reclaimed, and non-potable water systems) must 

comply with the regulations for safeguarding the public health, particularly the regulations relating 
to cross connections and waterworks in the California Code of Regulations, Title 17 Public Health, 
Chapter 5 Sanitation (Environmental), Sections 7583-7622, and Title 22 Social Security, Division 4 
Environmental Health, Chapter 16 Waterworks Standards, and guidance documents issued by the 
California Department of Health Services. The Contractor must maintain a 10-foot minimum 
horizontal distance (O.D. to O.D.) between parallel water and sanitary sewer lines and services, and 
the water main must be installed at least 12 inches (O.D. to O.D.) above the sanitary sewer. The 
Contractor must maintain a 5-foot minimum horizontal distance (O.D. to O.D.) between parallel 
water and recycled water lines and services, and the water main must be installed at least 12 inches 
(O.D. to O.D.) above the recycled water line. When crossing a sanitary sewer force main or 
hazardous fluid pipeline, the water distribution main must be ductile iron, installed a minimum of 12 
inches (O.D. to O.D.) above the pipeline, as close to perpendicular as possible, and with no pipe 
joints within 8 feet horizontally of the 

O.D. of the pipeline. Field changes that conflict with these requirements are not allowed without
the prior written approval of the Agency. 

41-20 SETTING, ADJUSTING AND LOCATING WATER BOXES 
Prior to construction, the Contractor must furnish reference points or swing ties to all existing 

water boxes within the construction area. A copy of the box location measurements must be 
provided to the Agency prior to construction. 

The Contractor must furnish and install water boxes, covers, drop caps, and risers in accordance 
with the Standard Drawings. Unless otherwise shown in the Plans, in construction areas with 
existing water boxes involving grade elevation changes or where existing water boxes or risers are 
disturbed, the Contractor must furnish new replacement water boxes and adjust them to final grade 
to comply with the requirements of the Standard Drawings. Existing water boxes that comply with 
the Standard Drawings, that are undamaged, and in good condition may be reused by the Contractor 
upon approval by the Agency. 

Covers must not be interchanged between different make or model boxes. 
Water boxes removed for subsequent reinstallation to allow reconstruction of existing streets 

must be temporarily replaced with a protective metal container such as a 5 gallon bucket or pail. 
The temporary metal container must cover the riser over the valve and will assist in keeping the 
location of the valves visible during street reconstruction activities. The risers at each valve must be 
kept free of debris and the valve operating nut left exposed. 

41-21 ADJUSTING AIR RELEASE VALVES 
The Contractor must install new air release valve boxes and adjust existing air release valve 

boxes to comply with the requirement of Standard Drawings 8-14A and 8-14B. Existing air release 
valves within manhole enclosures must be adjusted to grade using the standard method for 
adjusting manholes to finish grade, and plugged vent holes in the cover must be cleaned out. 
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41-22 RECYCLED WATER 
The term “recycled water” is defined as reclaimed water or non-potable water. The requirements 

for recycled water apply whenever the terms “reclaimed water” or “non-potable water” appear in the 
Contract Documents. 

Recycled water systems must comply with the requirements specified for potable water systems 
except as modified in this Section or the Contract Documents. 

This Section specifies modifications to the potable water system requirements and specifies 
certain requirements that are specific to recycled water systems. 

41-22.01 General
Recycled water systems must comply with the requirements of the most recent edition of “Rules

and Regulations for Recycled Water Use and Distribution, County of Sacramento,” hereafter 
referred to as the “Recycled Regulations”. 

41-22.02 Recycled Water Distribution System
This Section specifies requirements for the recycled water distribution system. The recycled

water distribution system is defined as all portions of the recycled water system except the portion 
downstream of a water meter. 

The requirements for the portion of the recycled water system downstream of a water meter are 
specified in Section 41-22.03, “Onsite Recycled Water System,” of these Specifications. 

41-22.02.A Pipes
PVC, polyethylene, and other plastic pipe must be purple, with the words “CAUTION:

RECYCLED WATER – DO NOT DRINK” or “CAUTION: RECLAIMED WATER - DO NOT 
DRINK” embossed or integrally stamped/marked on the pipe. The warning must be stamped on 

opposite sides of the pipe, repeated every 3 feet. 
Ductile iron, copper, and other metal pipe must be encased with eight (8) mil purple 

polyethylene, in compliance with Section 41-5.03, “Polyethylene Encasement.” 
Underground warning tape must be purple, in compliance with Section 41-5.01, “Underground 

Warning Tape,” of these Specifications. 
Valve risers must be 8-inch purple C900 PVC pipe. 
If the horizontal separation required in Section 41-19, “Regulations Relating to Sanitary 

Hazards”, is not possible, written approval for deviations must be obtained from the Agency and the 
State Department of Health Services prior to commencement of construction. Common trench 
construction is not permitted. 

Recycled water pipes and appurtenances must be disinfected in accordance with Section 41- 
16, “Disinfection, Flushing, and Bacteriological Testing,” of these Specifications, unless otherwise 
specified. 

41-22.02.B Valve Boxes and Covers
Valve boxes and covers must comply with the requirements of Standard Drawing 8-5, for

recycled water. Lids must be labeled “RECYCLED WATER” in cast or bead-welded letters. The top 
surfaces of the box and cover must be coated with a purple coating in accordance with Section 41- 
22.04, “Purple Identification Coating,” of these Specifications. Risers must be purple C900 PVC. 

41-22.02.C Meter Boxes and Covers
Meter boxes and covers must comply with the requirements of Standard Drawings 8-6A, 8-

6B, and 8-6C, for recycled water. Precast concrete boxes must have a purple polyethylene face 
ring. Covers must be labeled “RECYCLED WATER” in cast or bead-welded letters on the metal 
portion of the cover. The top surfaces of the cover must be coated with a purple coating in 
accordance with Section 41-22.04, “Purple Identification Coating,” of these Specifications. 
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41-22.02.D Blow-Off and ARV Boxes and Covers
Blow-off boxes and covers must comply with the requirements of Standard Drawings 8-12, 8-

13A, 8-13B, and 8-13C, for recycled water. Covers must be labeled “RECYCLED WATER” in cast 
or bead-welded letters. The top surfaces of the blow-off box and cover must be coated with a 
purple coating in accordance with Section 41-22.04, “Purple Identification Coating,” of these 
Specifications. 

Air release valves must comply with the requirements of Standard Drawings 8-14A and 8-14B, 
for recycled water. 

41-22.03 Onsite Recycled Water System
This Section specifies requirements for the onsite recycled water system. The onsite recycled

water system is defined as the portion of the recycled water system downstream of a water meter. 
The requirements for the portion of the recycled water system upstream of a water meter are 

specified in Section 41-22.02, “Recycled Water Distribution System,” of these Specifications. 

41-22.03.A Pipes
PVC, polyethylene, and other plastic pipe must be purple, with the words “CAUTION:

RECYCLED WATER – DO NOT DRINK” or “CAUTION: RECLAIMED WATER - DO NOT 
DRINK” embossed or integrally stamped/marked on the pipe. The warning must be stamped 

on opposite sides of the pipe, repeated every 3 feet. If purple pipe is not available, plastic pipe 
must be encased in a continuous purple sleeve as specified below for metal pipe. 

Ductile iron, copper, and other buried metal pipe must be encased in a continuous purple 
polyethylene sleeve, with black lettering with the words “CAUTION: RECYCLED WATER – DO 
NOT DRINK” or “CAUTION: RECLAIMED WATER - DO NOT DRINK,” and “PELIGRO: AGUA 

IMPURA – NO BEBER.” Each section of sleeve must overlap the next section a minimum of 
24 inches and must be secured at the overlap. 

Above-ground pipes must be coated with a purple coating in accordance with Section 41- 
22.04, “Purple Identification Coating,” of these Specifications. Valve risers must be 8 inch purple 
C900 PVC pipe. 

If the site is being supplied with new potable water pipes, the potable water pipes downstream 
of the water meter must be marked with a continuous blue tape with the words “DRINKING 
WATER LINE” and “TUBERIA DE AGUA POTABLE.” The tape must be at least 3 inches wide 
and must be fastened directly to the top of the potable pipe. 

If the horizontal separation required in Section 41-19, “Regulations Relating to Sanitary 
Hazards”, is not possible, written approval for deviations must be obtained from the Agency and 
the State Department of Health Services prior to commencement of construction. Common trench 
construction of potable water pipes and recycled water pipes is not permitted. 

41-22.03.B Backflow Devices
Backflow devices must not be installed, unless otherwise specified. If a backflow device is

required, it must meet the requirements of Section 41-9, “Backflow Prevention Assemblies“, in 
this Section of these Specifications. 

41-22.03.C Valves
Valves must have visible identifying purple tags mechanically attached to the valve body by

wire or snap tie or other approved device and have the words “WARNING Reclaimed Water Do 
Not Drink” and “AVISO AGUA IMPURA NO TOMAR” (T. Christy RC1P2 or equal). 
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41-22.03.D Recycled Water Boxes and Covers

41-22.03.D.(1) Concrete Boxes and Covers
Traffic concrete boxes and covers must comply with the requirements of the Standard

Drawings, for recycled water. Lids must be labeled “RECYCLED WATER” in cast or bead- welded 
letters. The top surfaces of the box and cover must be coated with a purple coating in accordance 
with Section 41-22.04, “Purple Identification Coating,” of these Specifications. 

Non-traffic concrete boxes and covers must have a purple polyethylene face. The face must 
be etched, have an ultraviolet inhibitor, and be anchored in the concrete. Concrete box covers 
must have the words “NONPOTABLE WATER” or “RECLAIMED WATER” or “RECYCLED 
WATER” stamped into the face. The top surfaces of the cover must be coated with a purple 
coating in accordance with Section 41-22.04, “Purple Identification Coating,” of these 
Specifications. 

41-22.03.D.(2) Rigid Plastic or Composite Boxes and Covers
Rigid plastic or composite boxes and covers must be purple, and must have the words

“NONPOTABLE WATER” or “RECLAIMED WATER” or “RECYCLED WATER” stamped into the 
cover. 

41-22.03.E Hose Bibs
Hose bibs are prohibited in recycled water systems and must not be connected to the recycled

water system. 

41-22.03.F Quick Coupling Valves
Quick coupling valves must comply with Section 50-43.22, “Quick Coupling Valves”, of these

Specifications. 

41-22.03.G Sprinklers
Sprinklers must have manufacturer-recommended purple identifiers approved by the Agency.

41-22.03.H Warning Signs
Warning signs must comply with the requirements of Standard Drawing 8-16. Signs must be

located in accordance the Recycled Regulations and as directed by the Water Utility. 

41-22.03.I Special Cross Connection Test
A special cross connection test is required for sites using recycled water. The cross connection

test will be performed by the water purveyor or the Sacramento County Environmental 
Management Department (EMD) representative after the recycled water, potable water, and fire 
systems are completely installed and have passed the required pressure testing and disinfection 
testing. The test must be performed and successfully passed prior to site occupancy. Domestic 
systems can be shut down for 12 hours and irrigation systems can be shut down for 24 hours 
during testing. 
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41-22.04 Purple Identification Coating
The purple identification coating system work must consist of the following:

• Removal of incompatible factory coatings from the surfaces to be coated.
• Surface preparation.
• Two prime coats, 4-8 dry mils each.
• One finish coat, 3-5 dry mils.

Coating work for precast concrete boxes and covers must be performed in a shop prior to 
installation. 

The purple identification coating system must be an industrial coating product of a single 
manufacturer and must be manufactured by PPG, Tnemec, Sherwin Williams, Devoe, or 
approved equal. The prime coat material must be a high solids epoxy for immersion service with 
high abrasion resistance, and must be tintable to the required color. The finish coat material must 
be a high solids urethane or polyurethane with high weathering resistance, high color retention, 
good abrasion resistance, and must be tintable to the required color. The coating materials are 
not required to be approved for contact with potable water. The color of the prime coat material 
and the finish coat material must be OSHA “Safety Purple,” Pantone 522C, or approved similar 
color. The color of the prime coat material and the finish coat material are not required to be 
identical. 

Bituminous coatings, asphaltic paint, and other factory coatings that are incompatible with the 
prime coat material must be removed from the surfaces to be coated prior to surface preparation. 

Surface preparation must comply with the following: 

• Ferrous Metal: SSPC SP-6 (Commercial Blast Cleaning) or SSPC SP-11 (Power
Tool Cleaning to Bare Metal).

• Galvanized Metal and Non-Ferrous Metal: SSPC SP-1 (Solvent Cleaning).
• Precast Concrete: Remove laitance and sealers and lightly roughen surfaces by

chemical cleaning or abrasive sandsweeping. Wash off thoroughly with water and
allow to completely dry.

The seating surfaces of boxes and covers, and holes for cover retention bolts must not be 
coated and must be cleaned of coating splatter prior to shipment to the field. Coating application 
work must comply with the recommendations of the manufacturer’s published data sheets and 
instructions. Coatings on precast boxes and covers must be allowed to cure for a minimum of one 
week before the boxes and covers are installed in the field. 
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41-23 FIELD WELDING OF STEEL WATER PIPE 
Field welding is required where specified and for connections to existing steel water pipes that 

do not have an existing connection flange. 
Field welding must be in accordance with AWWA C206, and AWS D7.0 "Field Welding of 

Steel Water Pipe Joints." Field welding must be performed by welder operators qualified in three 
position welding per AWWA, ASME, or other similar three position-root bend test method of 
qualification. The welder or welding operator must provide proof upon request by the Agency of 
having been engaged in similar welding techniques within 6 months of the proposed project 
welding date. The Agency may request welding sample coupons for testing. The tests results 
must show weld strength at least equal to the plate strength to be acceptable. Acceptable test 
costs will be borne by the Agency; unacceptable test costs and weld repairing will be borne by 
the Contractor. Welding must be done with E6010 S.M.A.W. Welding Process welding rod as in 
ASME-Boiler and Pressure Vessel Codes; Section IX, Welding Operator Qualification. 

Lining and grouting must be applied after welding of joints to preclude formation of welding 
gas pockets. When internal pipe welding is in progress, the Contractor must provide forced air 
draft venting of the pipe. 

Artificial cooling of the weld area during welding or quenching completed welds is not 
permitted. 

41-24 PAYMENT 
Unless otherwise specified in the Special Provisions, payment for the water distribution 

system will be by lump sum. 
The lump sum price paid for water distribution system includes full compensation for furnishing 

all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in 
constructing the water distribution system, including cutting, trenching, laying, blocking, making 
connections, disinfecting, testing, backfilling, as shown or specified in the Contract, in these 
Specifications, and as directed by the Agency. 

The unit price paid for fire hydrants includes excavation, furnishing and placing the tee in the 
main, the 6-inch lateral to the hydrant, the gate valve, the fittings, and the hydrant, all as detailed 
on the Plans. Also included in the unit price are blocking, backfill, restoration of street surfaces, 
and all other labor, equipment and material necessary for installing the fire hydrant in accordance 
with the Contract. 
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SECTION 42 - RELOCATION AND MAINTENANCE OF UTILITY FACILITIES 

42-1 RELOCATION OF UTILITY FACILITIES 
When shown or specified in the Contract, existing utility facilities will be relocated by the facility 

owner during the Work. The Contractor must notify the Agency in writing prior to doing any work in 
the vicinity of the affected facilities. The Contractor must not interfere with the utility facility until after 
the expiration of the time specified, and then only with the permission of the Agency. 

If, in the opinion of the Agency, the Contractor's operations are delayed or interfered with by 
reason of the utility facilities not being removed or relocated, the Contractor may receive an 
extension of time for the delays to the extent provided in Section 7-12.02, “Unavoidable Delays”, of 
these Specifications. 

The right is reserved by the Agency and the owners of utility facilities, or their authorized agents, 
to enter the work site to make changes necessary for the rearrangement of their facilities. The 
Contractor must cooperate with forces engaged in such work. The Contractor’s operations must be 
conducted to avoid any unnecessary delay or hindrance to the work being performed by other 
forces. 

All Work by the Contractor to assist utilities in the relocation of utility facilities are understood to 
be done as an expediency for the Contractor. If the Contractor desires compensation for its 
assistance efforts, the Contractor must enter into a separate agreement with the utility. No 
compensation other than a time extension may be provided by the Agency. 

42-2 MEASUREMENT AND PAYMENT 
Full compensation for conforming to the provisions in this Section, not otherwise provided for, is 

incidental to other items of work and no additional compensation will be paid. 
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SECTION 43 - CLEANING PIPELINES 

43-1 GENERAL 
Upon completion of construction and prior to final inspection, the Contractor must clean new 

pipelines of all dirt and debris. Pipeline installation will not be accepted as complete until the cleaning 
is complete and acceptable to the Agency. 

Pipelines with a diameter of 24 inches or less must be cleaned by the controlled balling method, 
or an alternative method if approved in writing by the Agency. Pipelines greater than 24 inches in 
diameter must be cleaned as approved in writing by the Agency. 

Temporary plugs must be installed and maintained during cleaning operations at points of 
connection to existing facilities to prevent water, dirt, and debris from entering the existing facility. 
The temporary plugs must be approved by the Agency and must remain in place until the completion 
of the balling and flushing operation. The plugs must be installed and removed in the presence of 
the Agency. 

43-2 MEASUREMENT AND PAYMENT 
Full compensation for cleaning pipelines, including all equipment, labor, materials, is included in 

the prices paid per linear foot of the respective sizes, grades, and types of pipes listed in the 
Contract, and no additional compensation will be paid. 
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44.1 

SECTION 44 - SHOTCRETE, CAST CONCRETE CHANNEL LINING, 
AND GROUTED COBBLE 

44-1 SHOTCRETE 

44-1.01 Description
This work consists of lining ditches and channels, embankment protection, and constructing

warped sections and other similar features with shotcrete in accordance with the Contract and these 
Specifications. 

Shotcrete must consist of concrete or mortar pneumatically applied onto a surface. Shotcrete 
must be applied by the dry-mix or wet-mix process. The shotcrete must be applied by a nozzleman 
certified by the American Concrete Institute The dry-mix process must consist of delivering dry 
mixed aggregate and cement pneumatically to the nozzle body and adding water and mixing the 
materials in the nozzle body. 

The resulting surface must be uniform and free from humps or depressions. 

44-1.02 Materials
Portland cement must conform to the requirements of Section 50-5, “Portland Cement”, of these

Specifications. 
Sand must be clean, sharp, and free from clay, silt and loam. Sand must be well graded and 

suitable for the purpose intended with no particles larger than 3/8 inch. 
The sand must contain between 3 and 5 percent moisture by weight. 

44-1.03 Proportions
The proportion of cement to sand must be based on dry and loose volume and must not be less

than 1 part portland cement to 4-1/2 parts sand. The water content must be maintained at a practical 
minimum and not in excess of 3 gallons per 94 pounds of cement as placed. 

44-1.04 Mixing
Before being charged into the machine, the cement and sand must be thoroughly mixed dry in

an approved power batch mixer equipped with a device for accurately measuring the quantity of 
sand and timing the mixing operation. The mixture must be mixed for at least 1-1/2 minutes during 
which time the mixer must rotate at a peripheral speed of 200 feet per minute. The dry mixed 
materials must be used promptly after their preparation and any material that has been mixed for 
more than 45 minutes cannot be used. Rebound must not be used on any portion of the Work. 

44-1.05 Surface Preparation
When shotcrete is to be placed on an earth slope for embankment protection, the earth surface

must be cleaned of grass, roots, and other deleterious matter. The surface must be made smooth 
and must be well watered and compacted. Header board must be placed as shown on the Plans. 

All surfaces must be damp, but not wet to the extent that free water exists at the time of application. 
When shotcrete is applied to steel or concrete structures, the surface must be cleaned of all 

loose material and be damp, as specified above, at the time of application of the material. 
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44-1.06 Placing
The velocity of the material as it leaves the nozzle must be such that minimum rebound occurs.

Velocities of the material must be constant. The nozzle must be held in a position and at a distance 
that the stream of flowing material will impinge at approximately right angles to the surface being 
covered and that excessive impact will be avoided. 

Pneumatic pressure at the machine must not be less than 30 psi when the length of hose does 
not exceed 100 feet. Pressure must be increased 5 psi for each additional 50 feet of hose or fraction 
thereof. Water used for hydration at the nozzle must be supplied at pressure of at least 15 psi greater 
than the air pressure. The shotcrete must have uniform consistency. 

After the shotcrete has been applied to the surface to finished grade, the surface of the shotcrete 
must be checked with a minimum 10-foot straightedge. Low spots must be raised by additional 
application of shotcrete. The final surface of the shotcrete must be finished with a wood float. 

44-1.07 Curing and Protection
Curing must be as specified in Section 30-13, “Curing”, of these Specifications. Protection must

be as specified in Section 30-14, “Protecting Concrete”, of these Specifications. 

44-1.08 Reinforcement
Reinforcement must be as shown on the Plans and must conform to Section 31,

“Reinforcement”, of these Specifications. Reinforcement must be placed in the shotcrete as it is 
applied. Reinforcement must be not less than 1/4 inch from unexposed faces and 3/4 inch from 
exposed faces. 

44-1.09 Expansion Joints
When premoulded joint filler is shown or specified in the Contract, the filler must be placed in

correct position before shotcrete is placed. The edges of the shotcrete at the joint must have a 
finished edge, edged with a 1/4-inch radius edging tool. Unless otherwise specified in the Contract, 
expansion joint material must be as specified in Section 50-4, “Premoulded Expansion Joint Filler”, 
of these Specifications. 

44-1.10 Measurement and Payment
Unless otherwise specified in the Contract, quantities of shotcrete in lining ditches and channels,

embankment protection, and constructing warped sections and other similar features will be 
measured by the square foot, computed from measurements along the slope of actual areas placed. 
Shotcrete placed outside the dimensions shown on the Plans or to fill low foundations will not be 
paid for. The price paid per square foot for shotcrete includes full compensation for furnishing all 
labor, materials, tools, equipment, and incidentals, and for doing all the work involved in placing 
shotcrete, including surface preparation, reinforcement, joint filling material, and finishing, as shown 
or specified in the Contract, as specified in these Specifications, and as directed by the Agency. No 
additional compensation will be allowed for rebound. 

44-2 CAST CONCRETE CHANNEL LINING 

44-2.01 Description
This work consists of lining channels with cast-in-place concrete in accordance with the details

and dimensions shown or specified in the Contract and these Specifications. 
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Section 44 – Shotcrete, Cast Concrete Channel
Lining, And Grouted Cobble 

44.3 

44-2.02 Materials
Materials for cast-in-place concrete lining must be Class "B" concrete as specified in Section 50-

5, “Portland Cement Concrete”, of these Specifications. Slump for concrete channel lining must not 
exceed 4 inches as determined by the slump cone method of ASTM C143 or an equivalent slump 
as determined by California Test 533. Lesser slumps may be required by the Agency if the concrete 
begins to develop surface cracks. At the Contractor’s option, shotcrete conforming to Section 44-1, 
“Shotcrete”, of these Specifications may be used for side lining only. 

When shown or specified in the Contract, grouted cobbles conforming to Section 44-3, “Grouted 
Cobbles”, of these Specifications must be used for side or bottom lining. 

44-2.03 Placement and Thickness
The thickness of the bottom lining in channels must not be less than 4 inches. The thickness of

the side lining in channels must not be less than 3 inches. 
Lining must be placed as shown on the Plans and Standard Drawing 9-24, and as directed by 

the Agency. 
The appearance of the lining must be neat and uniform conforming to the lines shown on the 

Plans or as directed by the Agency. A 2 by 4 inch header board placed along the top of the lining or 
other method approved by the Agency must be used as a control while placing the lining. 

The surfaces of areas to be lined must be evenly graded to the lines and grade and sections as 
shown on the Plans. The surfaces must be moistened thoroughly. All surfaces must be free from 
standing water, mud, and debris and must be firm enough to prevent contamination of the fresh 
lining by earth or other foreign material. The excavated channel must be approved by the Agency 
before the Contractor begins concrete placement. 

Grade control points must be placed in accordance with Section 18-4.02, “Grade Control - Lined 
Channels”, of these Specifications. 

After the concrete has been placed, the surface must be checked with a minimum 10-foot 
straightedge. Low spots must be filled to finish grade. The finished concrete surface must be smooth 
and uniformly constructed to the design finish grade. 

44-2.04 Reinforcement
The channel lining must be reinforced with 4 by 4 inch – W4 x W4 welded wire fabric conforming

to ASTM A185. The welded wire fabric reinforcement must be embedded in the concrete so that it 
will be a minimum of 1 inch clear from either face of the concrete, unless otherwise shown on the 
Plans. The wire fabric must be maintained at the required minimum clear distance from the soil 
through the use of dobies or other methods approved by the Agency before and during concrete 
placement. 

44-2.05 Joints
Joints in cast concrete channel lining consist of construction joints, transverse expansion joints,

and transverse contraction joints. Joints must be true to a uniform line and neat in appearance. 
Construction joints must be square, and must have a finished edge, edged with a 1/4-inch radius 

edging tool. The edge must be thoroughly wetted before the next section of lining is placed. 
Construction joints must be constructed whenever the operation is halted for a period exceeding 30 
minutes. Reinforcement must extend through the construction joints. 

Transverse expansion joints must be constructed at intervals of not more than 50 and must be 
filled with premoulded expansion joint filler material, unless otherwise shown on the Plans. The 
material must have a minimum thickness of 3/8 inch. The edges of the concrete at the joint must 
have a finished edge, edged with a 1/4-inch radius edging tool. Unless otherwise specified in the 
Special Provisions, expansion joint material must be as specified in Section 50- 4, “Premoulded 
Expansion Joint Filler”, of these Specifications. 

Transverse contraction joints must be constructed at intervals of 10 feet and must be scored by 
troweling a 5/8-inch deep groove, 1/4 inch wide, unless otherwise shown on the Plans. 
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Section 44 – Shotcrete, Cast Concrete Channel
Lining, And Grouted Cobble 

44.4 

44-2.06 Weep Holes
On channels with side lining extending more than 18 inches vertically above the channel toe,

weep holes must be constructed at intervals of 10 feet midway between contraction joints on each 
side of the channel. Weep holes must be constructed using perforated 2-inch diameter, schedule 
40, polyvinyl chloride (PVC) or acrylonitrite butadine-styrene (ABS) pipe. The pipe must be cut to fit 
the channel slope and must be placed 1 foot above the toe of slope. The pipe perforations must be 
a minimum of 1 square inch per linear foot of pipe. The weep holes must be backed by a minimum 
of 1 cubic foot of aggregate material tied in a burlap bag. The aggregate must extend at least 6 
inches above and below and to each side of the weep hole, and at least 10 inches into the side 
slope. The side and back of the burlap bag must be protected from being coated by concrete during 
the placing operation by a suitable means approved by the Agency. On the day following concrete 
placement, each weep hole must be rodded to assure that it has not been blocked. 

44-2.07 Cutoff Walls
Cutoff walls must be constructed around the perimeter at each end of the channel lining and at

all locations where the new lining meets structures or an existing lining, and in other locations shown 
on the Plans. The cutoff walls must be a minimum of 6 inches thick and 18 inches deep measured 
from the surface of the lining. The channel lining reinforcement must be bent down into the cutoff 
walls. 

44-2.08 Finishing
Cast-in-place concrete channel lining must be placed and tamped until it is thoroughly

compacted and mortar flushes to the surface. After striking off to grade, the concrete must be hand 
floated with wooden floats. The entire surface must then be broomed with a fine hair push broom to 
produce a uniform surface. Brooming must be done when the surface is sufficiently set to prevent 
deep scarring and must be accomplished by drawing the broom parallel to the expansion and 
construction joints. 

44-2.09 Curing and Protection
Curing must be as specified in Section 30-13, “Curing”, of these specifications. Protection must

be as specified in Section 30-14, “Protecting Concrete”, of these Specifications. 

44-2.10 Measurement and Payment
Unless otherwise specified in the Contract, quantities of cast-in-place concrete channel lining

will be measured by the square foot computed from measurements along the slope, of actual areas 
placed. The vertical legs of cutoff walls are not considered surface area. The price paid per square 
foot for cast-in-place concrete channel lining includes full compensation for furnishing all labor, 
materials, tools, equipment and incidentals, and for doing all the work involved in cast-in-place 
concrete channel lining, including surface preparation, reinforcement, joint filling material, finishing, 
and constructing cutoff walls, as shown or specified in the Contract, specified in these 
Specifications, and directed by the Agency. 

44-3 GROUTED COBBLES 

44-3.01 Description
This work consists of furnishing and placing grouted cobbles in the side or bottom of cast-in- 

place concrete channel lining. Grouted cobbles must be in accordance with the details shown or 
specified in the Contract, and these Specifications. Cast-in-place concrete channel lining must 
conform to Section 44-2, “Cast Concrete Channel Lining”, of these Specifications. 

Reinforcement and expansion joints will not be required in grouted cobble channel lining. 

9/2024



Section 44 – Shotcrete, Cast Concrete Channel
Lining, And Grouted Cobble 

44.5 

44-3.02 Materials and Placement
Cobbles must be clean river rock cobbles having a maximum size of 10 inches and must conform

to the following grading: 

Sieve Sizes Percentage 
Passing 

Greater than 4” 40 - 100 
4” 0 - 40 
1-1/2” 0 

Grout must conform to the requirements for Class “B” concrete as specified in Section 50-5 
“Portland Cement Concrete”, and these Specifications. Aggregate size must be limited to that 

necessary to obtain the required penetration into the interstices of the cobbles, as specified below. 
The water content of the grout must permit gravity flow of the grout into the interstices of the cobbles. 

The cobbles must be uniformly placed to a thickness of approximately 12 inches. Minimum 
penetration of the grout into the interstices of the cobbles must be 4 inches measured from the outer 
surface of the cobbles. 

The surfaces of the cobbles must be cleaned of any adhering soil and then moistened. Grout 
must be uniformly placed over the cobbles. Grout must not be permitted to flow across the cobbles 
a distance in excess of 10 feet. The temperature of the grout at the time of placement must not 
exceed 90 degrees F. 

Immediately after placement, the grout must be spaded or rodded into place until minimum 
required penetration is obtained. 

After the grout has been placed, the cobbles must be thoroughly brushed to expose their top 
surfaces. The outer cobbles must project 1/4 to 1/3 of their diameter above the grout surface. After 
completion of any 10-foot strip of grouted cobbles, no personnel or equipment is permitted on the 
surface for a period of 24 hours. Grouted cobbles must be cured as specified in Section 30-13, 
“Curing”, of these Specifications. 

44-3.03 Measurement and Payment
Unless otherwise specified in the Contract, quantities of grouted cobbles will be measured by

the square foot computed from measurements, along the slope, of actual areas placed. The vertical 
legs of cutoff walls are not considered surface area. The price paid per square foot for grouted 
cobbles includes full compensation for furnishing all labor, materials, tools, equipment and 
incidentals, and for doing all the work involved in grouted cobbles, including surface preparation, 
and finishing, as shown or specified in the Contract, specified in these Specifications, and directed 
by the Agency. 

9/2024



SECTION 45 - FENCES TABLE OF 
CONTENTS 

Section Page 

45-1 GENERAL ....................................................................................................................45.1 
45-2 CHAIN LINK FENCE ....................................................................................................45.1 
45-2.01 Materials ...................................................................................................................45.1 
45-2.02 Construction ..............................................................................................................45.1 

45-3 BARBED WIRE FENCE AND WIRE MESH ..................................................................45.1 
45-3.01 Materials ...................................................................................................................45.1 
45-3.02 Construction ............................................................................................................. 45.1 

45-4 WROUGHT IRON FENCE ........................................................................................... 45.1 
45-5 MEASUREMENT AND PAYMENT .............................................................................. 45.2 

9/2024



45.1 

Section 45 - Fences 

SECTION 45 - FENCES 

45-1 GENERAL 
Fences must conform to the State Specifications, and these Specifications. 
Temporary fencing for the control, safety or convenience of traffic, or the preservation of property 

required during the course of construction, must conform to these Specifications or the Special 
Provisions. Fence shall be of the height specified on the Contract Plans and/or in the Special 
Provisions. 

45-2 CHAIN LINK FENCE 

45-2.01 Materials
Chain link fence and gate materials must conform to the State Specifications.

45-2.02 Construction
Unless otherwise shown or specified in the Contract, chain link fences and gates must be

constructed as shown on State Plan A85, and in accordance with these Specifications. Concrete for 
post foundations must be as specified in the State Specifications. Concrete bases for terminal, gate 
and line posts must cure for at least 72 hours before chain link fence fabric is placed. Allow bases 
to cure for 5 Calendar Days before tensioning devices (gates, guy wires, etc.) are installed. 

Unless otherwise specified in the Special Provisions, all chain link fences must be constructed 
with a top rail and a bottom tension wire. Fabric must be fastened to line posts with fabric bands 
spaced approximately 14 inches apart, and to top rail and bottom tension wire with 9 gauge 
galvanized tie wires spaced approximately 24 inches apart. 

At locations where breaks in a run of fencing are required for gates, or at intersections with 
existing fences, adjustments in post spacing must be made to conform to the requirements for the 
type of closure indicated. 

Unless otherwise directed by the Agency, temporary guys or bracing must be installed to hold 
posts in proper position until the concrete has set. 

45-3 BARBED WIRE FENCE AND WIRE MESH 

45-3.01 Materials
Barbed Wire Fence and wire mesh shall conform to the provisions in Section 80, "Fences," of

the State Specifications and these Specifications. 

45-3.02 Construction
Barbed Wire Fence and wire mesh must be constructed with 7’ long metal posts conforming to

ASTM A702 with 5 lines of barbed wire. Pull post, end and corner fence conditions shall be 
constructed in conformance with State Standard Plan A86. 

45-4  WROUGHT IRON FENCE 
Wrought iron fence and gate materials must conform to these Specifications and Standard 

Drawing 9-40. Unless otherwise directed by the Agency, wrought iron fences and gates must be 
constructed per Standard Drawing 9-40. 
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45.2 

Section 45 - Fences 

45-5 MEASUREMENT AND PAYMENT 
Quantities of fence to be paid for will be determined by the linear foot from actual measurements 

of the completed fence. Measurements will be made parallel to the ground slope along the line of 
completed fence, deducting the widths of openings. Fence will be paid for at the price per linear foot 
for fence of the type designated in the Contract. 

Quantities of gates will be determined from actual count. When more than one gate is placed in 
an opening, each single unit placed will be counted as a gate. A gate unit complete in place is one 
gate with all necessary fittings, hardware, and gate and latch posts with braces. Gates will be paid 
for at the unit price per gate. The size and type of gate will be designated in the Contract. 

The above prices and payments include full compensation for furnishing all labor, materials, 
tools, equipment, and incidentals, and for doing all the work involved in constructing fences and 
gates, complete in place, as shown or specified in the Contract, specified in these Specifications, 
and directed by the Agency. 
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46.1 

Section 46 – Survey Monuments 

SECTION 46 - SURVEY MONUMENTS 

46-1 GENERAL 
This work consists of constructing cast-in-place portland cement concrete survey monuments at 

the locations shown on the Plans or directed by the County Surveyor. Survey monuments must 
conform to the requirements in the State Specifications, these Specifications, and the Special 
Provisions. 

The Agency will show the location and character of all existing survey monuments within the 
construction area on the Plans in accordance with Section 6730.2(c) of the Business and 
Professions Code. 

Whenever a survey monument not shown on the Plans is discovered, the Contractor must 
immediately bring it to the attention of the Agency and must protect it. 

When set forth in the Special Provisions that the Contractor is to provide all surveys, the 
Contractor is responsible for referencing, re-setting, and filing of corner records for all survey 
monuments disturbed or destroyed by construction activities in accordance with Section 8771 of the 
Business and Professions Code. 

All survey monuments and references must be set or re-set by or under the direction of a 
California Licensed Land Surveyor or a California Registered Civil Engineer authorized to practice 
Land Surveying. 

46-2 MATERIALS 
Unless otherwise specified in the Contract, survey monuments must be Type D, Alternative 1, 

as detailed in the current State Standard Plans., except for those to be installed in new bridge deck 
construction. Survey monuments placed in new bridge deck construction must be modified Type A, 
as detailed in the current State Standard Plans, and must consist of a marker disc placed on the 
surface of the concrete bridge deck without specific concrete depth, reinforcing or chamfer. 

Concrete must be Class "B" concrete as specified in Section 50-5, “Portland Cement Concrete”, 
of these Specifications. 

Unless otherwise specified in the Special Provisions, survey marker discs must be furnished by 
the Contractor and must be brass or bronze alloys The disc must be at least 2 inches or greater in 
diameter and at least 2-1/2 inches long. Public Land Survey System corner monuments shall be set 
per the Manual of Surveying Instruction 2009. 

Mortar must be as specified in the State Specifications. 

46-3 CONSTRUCTION 
The disc must be imbedded in fresh concrete and centered within the cross ties of the survey 

point. 
Finished monument cases must be flush with the surrounding area and must be secured by a 

concrete or mortar collar as detailed on the State Plan A74. Survey monuments on new deck 
construction do not have monument cases. 

It is essential that the survey monuments be placed in the correct locations. Survey monuments 
placed in locations unacceptable to the County Surveyor must be removed and replaced at the 
Contractor’s expense. 

46-4 MEASUREMENT AND PAYMENT 
The quantities of each type of survey monument will be paid for as survey monuments by units, 

in place, determined from actual count. The unit prices paid for survey monuments include full 
compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all 
the work involved in constructing the survey monuments, complete in place, including monument 
cases, granular material, excavating and backfilling holes, and disposing of surplus excavated 
material, as shown or specified in the Contract, specified in these Specifications, and directed by 
the Agency. 
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47.1 

Section 47 – Railings and Barriers 

SECTION 47 - RAILINGS AND BARRIERS 

47-1 GENERAL
Railings and barriers must conform to the State Specifications.
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48.1 

Section 48 – Traffic Stripes and 
Pavement Markings 

SECTION 48 - TRAFFIC STRIPES AND PAVEMENT MARKINGS 

48-1 GENERAL 
Traffic stripes and pavement markings must be as shown on the Plans and must conform to these 

Specifications. 
The traffic stripes and pavement markings must conform to the standards, dimensions, and details 

as specified in the latest edition of the California Manual on Uniform Traffic Control Devices for Streets 
and Highways (FHWA’s MUTCD as amended for use in California). In addition, the traffic stripes and 
pavement markings must conform to County Standard Drawing 4-77. 

48-2 THERMOPLASTIC TRAFFIC STRIPES AND PAVEMENT MARKINGS 
All thermoplastic traffic stripes and pavement markings shall be enhanced wet-night visibility and 

shall conform to these Specifications. Thermoplastic must be Alkyd type for extrusion application and 
must produce an adherent reflectorized strip capable of resisting deformation by traffic. 

The thermoplastic material must be 100 percent solids. The binder must consist of synthetic alkyd 
resins, and must be homogeneously incorporated with all the necessary prime pigments, fillers and 
glass beads to produce a coating that meets the requirements specified in the following table: 

9/2024



48.2 

Section 48 – Traffic Stripes and 
Pavement Markings 

REQUIRED THERMOPLASTIC CHARACTERISTICS 

Requirement 
Color 

White Yellow 

• Glass Beads, AASHTO M-247, Type I, percent by weight, min.
(California Test Method 423)

30 30 

• Titanium Dioxide (Ti02), percent by weight, min. (AASHTO T250) 10 

• Lead Chromate, Medium Heat Stability, percent by weight, min. 2.5 

• Specific Gravity, max. (California Test Method 423) 2.15 2.15 

• Binder, percent by weight, min. (California Test Method) 18 18 

• Ring & Ball Softening Point, °F (ASTM E28) 200 - 240 200 - 240 

Tests on Material after 4 hours heat with stirring at 425°F+ 2°F, which includes 1 hour for meltdown and 
temperature stabilization: 

• Bond Strength to Concrete, 0.125-inch thick film drawdown at 425°F
test at 75°+ 2°F, psi, min. (California Test Method 423)

180 180 

• Brookfield Thermosel Viscosity, Spindle SC4-27, 20 RPM at 425°F,
Poise (California Test Method 423)

30 - 45 30 - 45 

• Impact Resistance, Falling Ball Method, 0.125 inch thick film
drawdown at 425°F on concrete. Test at 75+2°F, inch-lbs.,
(ASTM D2794)

10 10 

• Daylight Luminous Reflectance, min. (ASTM E97) 75 40 

• Yellowness Index, max., (ASTM E313) 0.15 

• Hardness, Shore A-2 Durometer with 2 kilogram weight at 115°F.
(California Test Method 423)

60 - 80 60 - 80 

• Low Temperature Stress Cracking, Resistance at 25°F,
(AASHTO T250)

No Crack No Crack 

• Color Match, Federal Std. No. 595a, Color No. 33538 Passes 

The thermoplastic material must be applied in a single, uniform layer by extrusion methods. 
Stencils must be used when applying thermoplastic pavement markings. Stencils may be new or 

used if in good condition. If stencils are bent or damaged, they must be replaced. 
The pavement surface to which thermoplastic material is applied must be completely coated by 

the material and the voids of the pavement surface must be filled. 
Unless otherwise specified in the Special Provisions, thermoplastic material for traffic stripes and 

pavement markings shall be applied at a minimum thickness of 0.100 inch. Glass beads must be 
applied immediately to the surface of the molten thermoplastic material at rate of not less than 8 
pounds per 100 square feet. The amount of glass beads applied must be measured by stabbing the 
glass beads tank with a calibrated rod. 

Thermoplastic traffic stripes and pavement markings with enhanced wet-night visibility shall 
consist of a single uniform layer of thermoplastic and a layer of bonded core elements and a layer of 
glass beads as follows: 

The 1st layer of bonded core elements shall be 3M Bonded Core All Weather Reflective Elements 
for use in thermoplastic traffic stripes and pavement markings. The color of the bonded core elements 
shall match the color of the stripe or marking to which they are being applied 
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48.3 

Section 48 – Traffic Stripes and 
Pavement Markings 

The 2nd layer of glass beads shall comply with AASHTO M247 Type 2. 
Both bonded core elements and glass beads must be surface treated for use with thermoplastic 

under the manufacturer’s instructions. 
The bonded core elements (surface-drop) shall contain either clear or yellow tinted microcrystalline 

ceramic beads bonded to the opacified core. These elements shall not be manufactured using lead, 
chromate or arsenic. All “dry performing” microcrystalline ceramic beads bonded to the core shall 
have a minimum index of refraction of 1.8 when tested using the liquid oil immersion method. All “wet 
performing “microcrystalline ceramic beads bonded to the core shall have a minimum index of 
refraction of 2.30 when tested using the oil immersion method. 

Gradations for the bonded core elements are shown below. 

Element Gradations 
Mass Percent Passing (ASTM D1214) 

US Mesh Micron “S” series 
12 1700 85-100
14 1410 70-96
16 1180 50-90
18 1000 5-60
20 850 0-25
30 600 0-7

A sample of bonded core reflective elements supplied by the manufacturer shall show resistance 
to corrosion of their surface after exposure to a 1 % solution (by weight) of sulfuric acid. The 1 % acid 
solution shall be made by adding 5.7 cc of concentrated acid into 1000 cc of distilled water. 

The bonded core elements shall be surface treated to optimize embedment and adhesion to the 
thermoplastic binder. 

Minimum retroreflectivity values [mcd(ft2)(fc)] metric equivalent [mcd(m2)(lux) ] are shown below: 

Minimum Initial Retroreflectivity Values 

White Yellow 
Dry (ASTM E1710) 700 500 

Wet recovery (ASTM E2177) 280 250 
Wet continuous (ASTM E2176) 90 75 

Note: Increased element drop may be necessary to compensate for 
increased surface area characteristic of rough pavement surfaces. 

Mobile truck mounted applicators shall be capable of traveling at a uniform, predetermined speed 
over variable road grades to produce uniform application of striping material, following straight lines 
and making normal curves in a true arc. The equipment shall be capable of air blasting the pavement, 
applying the stripe and immediately dropping the bonded core elements and glass beads in a single 
pass at speeds of up to 8 MPH. 

Walk-behind cart applicators shall be capable of uniform application of striping material at walking 
speeds, following straight lines and making tight turns symbols and legends. Mobile equipment must 
be available to air blast the areas immediately prior to hand cart application. The walk-behind cart shall 
be capable of applying the molten binder and immediately dropping the bonded core elements and 
glass beads in a single pass at walking speeds. 

The equipment shall be capable of application of bonded core elements and glass beads to the 
surface of the pavement marking by double drop application. The element dispenser for the first drop 
shall be attached to the striping machine in such a manner that the elements are dispensed closely 
behind the binder application device. The bead dispenser for the second drop shall be attached to the 
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48.4 

Section 48 – Traffic Stripes and 
Pavement Markings 

striping machine in such a manner that the beads are dispensed immediately after the first drop 
(bonded core elements). 

The applicator for the bonded core elements and glass beads shall be capable of delivering a 
uniform drop rate at required application speeds. 

The bonded core elements and glass beads are applied such that they appear uniform on the 
entire traffic marking. 

The specified reflective media shall be dropped immediately after binder application. Reflective 
media consists of retroreflective elements followed by glass beads commonly called “Double-Drop” 
and shall be applied to achieve the application rates shown below. 

Bonded Core Element Application Rates for Thermoplastic Binders 

Units Minimum for smooth 
pavement surfaces 

Pounds per 4-inch 
Linear foot 0.022 

Pounds per 100 sq ft 6.6 
Grams per 4-inch Linear foot 10 

Note: Increased element drop may be necessary to compensate for increased 
surface area characteristic of rough pavement surfaces. 

Application Rates for Glass Bead 

Units AASHTO M247 Type 2 
Pounds per 4-inch Linear 

Foot 0.048 
Grams per 4-inch Linear Foot 22 

Pounds per 100 sq ft 14.4 
Note: Increased glass bead may be necessary to compensate for 
increased surface area characteristic of rough pavement surfaces 

Within 3-7 days of applying a thermoplastic traffic stripe or pavement marking with enhanced wet- 
night visibility, the Contractor shall test the retroreflectivity using a reflectometer in the presence of the 
Engineer under ASTM E1710. For continuous lines, reflectance measurements must be made at 
approximately 20 feet intervals. For skip lines, measurements must be taken at two random locations 
on each skip. The Contractor shall provide all equipment necessary to conduct field tests. 

48-3 PAINTED TRAFFIC STRIPES AND PAVEMENT MARKINGS 
Painted traffic stripes and pavement markings must conform to the State Specifications, and these 

Specifications. 
Self-sticking traffic marking tape, vinyl or otherwise, developed for such use must be used for 

temporary striping as required, unless otherwise shown or specified in the Contract. 

48-4 PREFORMED TRAFFIC STRIPES AND PAVEMENT MARKINGS 

48-4.01 General
Preformed traffic stripes and pavement markings must be furnished and placed in accordance with

these Specifications and as directed by the Agency. Pavement markings must be in conformance with 
the State of California Manual on Uniforn Traffic Control Devicesl. 

The preformed stripes and pavement markings must consist of white or yellow film with pigments 
blended to conform to standard highway marking colors. The pigments must be thoroughly blended to 
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48.5 

Section 48 – Traffic Stripes and 
Pavement Markings 

produce long lasting colors resistant to the effects of weather exposure and to last through the 
expected life of the film. 

The preformed tapes must consist of a pressure sensitive adhesive that is capable of adhering to 
clean and dry bituminous or portland cement surfaces. All surfaces must be prepared and tape applied 
as indicated by the manufacturer's specifications. 

The Contractor must post-inlay all traffic stripes and markings on new asphalt surfaces in 
accordance with the manufacturer's recommendations and these Specifications. The Contractor must 
post-inlay within 24 hours of the placement of an asphalt overlay. 

The Contractor must not apply tape without assistance of a manufacturer's factory service 
representative, who must be present during tape application. 

The Contractor must provide manual or automatic application equipment as required. The 
application equipment must be capable of simultaneously applying 2 parallel 4-inch lines spaced 3 
inches apart. The application equipment must also be capable of applying unlinered, pre-coated, 
pressure-sensitive, adhesive pavement marking tape. 

The manual unit must have a manually actuated product feed advance system and a foot operated 
product cutting mechanism. 

The automatic unit must have the capability of advancing, applying, and cutting the pavement 
marking tape at specific pre-programmed lengths, at speeds up to 6.5 miles per hour when towed by 
an appropriate vehicle. 

Additional supplemental equipment for manual application of required primer, or for manual 
tamping of the applied markings must also be provided. 

Prior to installation, the Contractor must submit to the Agency for approval the method the 
Contractor proposes to use to install traffic stripes and markings, including a list of equipment to be 
used in the installation. 

The completed traffic stripes and markings must have clean, well-defined edges, without 
deformations, and be free of tears or other disfigurements. Improperly placed, defective, or disfigured 
traffic stripes and markings must, at the Contractor's expense, be immediately removed from the 
pavement surface by methods approved by the Agency. 

Completed traffic stripes must be uniform, straight on tangent alignment, and on a true arc on 
curved alignment. On tangent alignment, when a one-hundred-foot (100’) string line is stretched taut 
and placed directly on the outer edge of the completed traffic stripe, the distance between the string 
and the edge of the traffic stripe must not exceed 3/4 inch, measured anywhere along any 100-foot 
interval of the tangent alignment. On curved alignment, the outer edge of the traffic stripe must not 
deviate more than 3/4 inch from the true arc. The lengths of the gaps and individual stripes that form 
broken traffic stripes must not deviate more than 2 inches from the lengths required to produce a 
uniformly repeating, broken-stripe pattern. 

48-4.02 High Reflective Preformed Traffic Striping
Preformed striping material must be durable retroreflective preformed patterned pavement tape

(#380) with ceramic beads as manufactured by the 3M Company or equivalent if approved in writing 
by the Agency. 

The preformed tape must have the following minimum retroreflective values measured in 
accordance with ASTM D4061: 

Requirement Color 
White Yellow 

Entrance Angle 86.0° - 86.5° 86.0° - 86.5° 
Observation Angle 0.2° - 1.0° 0.2° - 1.0° 
Specific Luminance [(mcd·ft)·fc] 1,100 - 700 800 - 500 
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48-4.03 Preformed Traffic Stripes
Preformed striping material must be durable retroreflective preformed pavement tape (#5730) with

glass beads as manufactured by the 3M Company or equivalent if approved in writing by the Agency.
The preformed tape must have the following minimum reflective values measured in accordance

with ASTM Designation: D 4061:

Requirement Color 
White Yellow 

Observation Angle 0.2° - 0.5° 0.2° - 0.5° 
Specific Luminance [(mcd·ft)·fc] 550 - 380 410 - 250 

48-4.04 Twelve-Inch Preformed Traffic Striping (White and Yellow) and Markings
Twelve-inch (12”) preformed traffic striping (white and yellow) and markings must be furnished and

placed in accordance with these Specifications and as directed by the Agency. 
Preformed traffic stripes must be installed on all newly resurfaced streets. 
Preformed striping material must be durable retroreflective preformed pavement tape (#420) with 

glass beads as manufactured by the 3M Company or equivalent product as approved by the Agency. 
The preformed tape must have the following minimum reflective values as measured in 

accordance with ASTM D4061: 

Requirement White 

Entrance Angle 86.0° 86.0° 86.5° 
Observation Angle 0.2° 0.5° 1.0° 
Specific Luminance [(mcd·ft)·fc] 700 500 400 

48-5 PLACEMENT 
New traffic striping of the roadway centerline must be installed on each segment of roadway 

construction on the same day that the final lift of asphalt concrete pavement is placed on that roadway 
segment. 

New traffic striping of lane lines, crosswalks, and stop bars (skip white and solid white) must be 
installed on each segment of roadway construction within one Calendar Day of the final lift of asphalt 
concrete pavement placed on that roadway segment. 

If application of lane line striping, crosswalks, and/or stop bars is not completed on the required 
day, the Contractor must supply and install temporary pavement markings as detailed below: 

Temporary pavement markings must be flush mounted reflectorized tape squares, four inch by 
four inch (4” x 4”) 3M “Staymark” with backing liners, detour grade, #6350 yellow and #6351 white, or 
approved equal. Right turn barrier lines, edge lines, and shoulder lane lines must not be delineated 
with temporary pavement markings. The spacing of the temporary pavement markings must be as 
follows: 

Line Type Color Spacing 
Centerline (straight roadway portions) Yellow 48’ O.C. 
Centerline (tapered or curving portions) Yellow 24’ O.C. 
Stop Lines White 6’ O.C. 
Channelizing Line White 24’ O.C. 

The Contractor must remove the temporary pavement markings prior to the installation of new 
striping. 
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All other required new striping (e.g. bicycle lane stripes, edge lines, pavement markings, etc., not 
listed above) must be installed on each roadway segment within 2 Working Days of the day the final 
lift of asphalt concrete pavement is placed on that roadway segment. 

48-6 DELINEATORS, PAVEMENT MARKERS, AND OBJECT MARKERS 
The Contractor's attention is directed to the provisions in Section 81-2, "Delineators," Section 81- 

3, "Pavement Markers," and Section 82-5, "Markers," of the State Specifications. 
Retroreflective pavement markers shall be marked as abrasion resistant on the body of the 

markers. 

48-7 MEASUREMENT AND PAYMENT 
Thermoplastic traffic stripes will be measured by the linear foot along the line of the traffic stripes, 

without deductions for gaps in broken traffic stripes. 
If the Contract includes a separate pay item for two-direction, no passing zone striping, as depicted 

in Details 15, 16, 18, 19, 21 or 22 of State Standard Plan A20A, both stripes of the double traffic stripe 
are measured together by the linear foot such that one foot of measurement for payment includes two 
stripes each one foot long. If the Contract does not have a separate pay item for two-direction, no 
passing zone striping, each stripe of a double traffic stripe will be measured separately. 

If the Contract includes a separate pay item for median island and/or two-way left turn striping as 
depicted in Details 28, 29, 31 or 32 of State Plan A20B, all four stripes of the quadruple traffic striping 
will be measured together by the linear foot such that one foot of measurement for payment includes 
four stripes each one foot long. If the Contract does not have a separate pay item for median island 
and/or two-way left turn striping, each stripe of a quadruple traffic stripe will be measured separately. 

If the Contract includes a separate pay item for channelizing striping, as depicted in Details 38 or 
38A of State Standard Plan A20D an 8-inch wide stripe will be measured by the linear foot. If the 
Contract does not include a separate pay item for channelizing striping, each linear foot of 8- inch wide 
striping installed will be measured as 2 feet of traffic striping. 

If the Contract includes a separate pay item for bicycle lane striping, as depicted in Detail 39 or 
39A of State Plan A20D, a 6-inch wide stripe will be measured by the linear foot. If the Contract does 
not include a separate pay item for bicycle lane striping, each linear foot of 6-inch wide striping installed 
will be measured as 1-1/2 feet of traffic striping. 

Thermoplastic pavement markings, including crosswalk lines and stop bars, will be measured by 
the square foot for the actual area covered. The prices paid per linear foot for thermoplastic traffic 
stripes of the widths and patterns designated in the Contract and per square foot for thermoplastic 
pavement markings include full compensation for furnishing all labor, materials, tools, equipment, and 
incidentals, and for doing all the work involved in applying thermoplastic traffic stripes and pavement 
markings, complete in place, including establishing alignment for stripes, and layout work, as shown 
or specified in the Contract, these Specifications, and directed by the Agency. 

Painted traffic stripes will be measured by the linear foot along the line of the traffic stripes, without 
deductions for gaps in broken traffic stripes. A double traffic stripe, consisting of two 4-inch wide yellow 
stripes separated by a 3-inch wide black stripe, will be measured as one traffic stripe. Painted 
pavement markings will be measured by the square foot for the actual area painted. The prices paid 
per linear foot for painted traffic stripes and per square foot for painted pavement markings include full 
compensation for furnishing all labor, materials, tools, equipment, and incidentals involved in painting 
traffic stripes. Compensation includes establishing alignment for stripes and layout work as shown or 
specified in the Contract, these Specifications, and directed by the Agency. All exposed surfaces of 
asphalt concrete dike used around corner returns at intersections must be painted with two coats of 
traffic white paint. The supply and painting of the asphalt concrete dikes is considered incidental and 
included in the unit prices of the various bid items and no additional compensation will be allowed. 

Preformed traffic stripes will be measured by the linear foot along the line of the traffic stripes, 
without deductions for gaps in broken traffic stripes. A double traffic stripe, consisting of two 4-inch 
wide yellow stripes, will be measured as two traffic stripes. Undulation striping will be paid for under 
this item. Preformed pavement markings will be measured by the square foot for the actual area 
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covered. Parking stall brackets are considered markings for payment purposes. The prices paid per 
linear foot for preformed traffic stripes of the widths and patterns designated in the Contract and per 
square foot for preformed pavement markings include full compensation for furnishing all labor, 
materials, tools, equipment, and incidentals, and for doing all the work involved in applying preformed 
traffic stripes and pavement markings, complete in place, including establishing alignment for stripes, 
and layout work, as shown or specified in the Contract, these Specifications, and directed by the 
Agency. 

Delineators, Pavement Markers, Concrete Barrier Markers, and Object Markers of the types 
specified in the Contract, shall be measured per each of the actual number placed. 

Unless otherwise specified in the Contract, pavement markers as a part of traffic striping shall be 
included in the linear foot price paid per linear foot of the various types of traffic stripes and no 
additional compensation will be allowed therefor. 

The contract unit price per EACH Delineator, Concrete Barrier Marker, and Object Marker of the 
various types listed in the bid proposal shall include full compensation for furnishing all labor, materials, 
tools, equipment, incidentals, and for doing all work involved in placing markers as shown on the plans, 
as specified in the State Specifications, these Specifications, and as directed by the Engineer and no 
additional compensation will be allowed therefor. 
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SECTION 49 - SIGNALS, LIGHTING AND ELECTRICAL SYSTEMS 

49-1 GENERAL 
Signals, lighting and electrical systems must be constructed or installed as shown or specified in 

the Contract, these Specifications, the applicable State Plans, and the applicable provisions of the 
State Specifications. 

49-1.01 Definitions
Definitions for signals, lighting and electrical systems must be as specified in the State

Specifications, and the following: 
Programmed Visibility Signal Head—A type of signal head that can be optically 
programmed to restrict visibility of indication(s) to only those areas or lanes designated. 
Signal Standard—Any pole that supports signal head(s). 
Street Light Standard—The pole, and mast arm if required, that supports the luminaire. 

49-1.02 Abbreviations
Abbreviations for signals, lighting and electrical systems must be as specified on State Plans,

and the following: 
I/C—Interconnect Cable 
L.C.—Lower Case
PG&E—Pacific Gas & Electric Company SMUD—
Sacramento Municipal Utility District
U.C.—Upper Case

49-1.03 Regulation and Code
Electrical equipment must conform to the following standards wherever applicable: the

International Municipal Signal Association (IMSA) and The National Electrical Code (NEC), as 
amended by the County, and the standards cited in the State Specifications. 

49-1.04 Equipment List and Drawings
If requested by the Agency, the Contractor must submit for review sample articles of the material

proposed for use. After review, said sample articles will be returned. The Contractor must include on 
the equipment list and on the equipment itself the installation location of material supplied. This must 
be done by the use of street names, the alphabetical letter designation used on the Plans, or a 
location as otherwise noted on the Plans. Equipment lists and drawings must conform to the State 
Specifications. 

The equipment and materials proposed for use on any project must be approved by the Agency 
before starting work. 

In conformance with the requirements in Section 11-3, “Record Drawings”, of these 
Specifications, the Contractor must maintain record drawings that must show in detail the 
construction changes of all traffic signal and streetlight wiring, conduits, standards, and associated 
equipment. In particular, the record drawings must accurately depict the location and depth of 
conduits, location of standards, pull boxes, wiring changes, and all applicable manufacturer’s 
operation and maintenance information. 

49-1.05 Ordering of Signal and Lighting Equipment
The Contractor must place the order for long lead-time signal and lighting equipment not

provided by the Agency within 5 Calendar Days after the date of the Notice to Proceed or within 5 
Calendar Days after the start of the Contract Time, whichever comes first. The Contractor must 
submit a copy of the equipment order to the Agency. Liquidated damages, as set forth in Section 8- 
10, “Liquidated Damages for Delay”, of these Specifications, apply in case of failure to comply. No 
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extension of time will be allowed for delay in delivery of traffic signal poles, street light standards, 
luminaries, or traffic signal equipment. The Agency hereby guarantees payment for long lead-time 
equipment ordered prior to execution of the Contract. 

The Contractor must furnish the Agency with a statement from the vendor(s) that the order for 
the electrical material required for the contract has been received and accepted by the vendor(s). 
The statement must be furnished within 10 Calendar Days after receiving notice that the Contract 
has been executed for the Agency. The statement must give the date that the electrical equipment 
will be shipped. 

49-1.06 Maintaining Existing and Temporary Electrical Systems
Existing electrical systems, including traffic signals, traffic signal vehicle and pedestrian detection

facilities, traffic signal/Intelligent Transportation System (ITS) communication and monitoring 
facilities, street lighting facilities, flashing beacons and sign illumination facilities, or approved 
temporary replacements thereof, shall be kept in effective operation for the benefit of the traveling 
public during the progress of the Work, except when shutdown is permitted to allow for alterations or 
final removal of the systems. 

The Contractor shall ascertain the exact location and depth of existing detectors, conduits, pull 
boxes and other electrical facilities before using any tools or equipment that may damage those 
facilities or interfere with any electrical system. 

The Contractor must notify the Agency at least 2 Working Days prior to performing any work on 
existing systems, including any work that may take vehicle detectors out of service or may reroute 
traffic off of existing vehicle detectors. 

The Contractor must notify the Agency at least 2 Working Days prior to any operational 
shutdown of traffic signals, traffic signal/ITS communications, street lighting or other electrical 
systems or facilities. 

Traffic control to direct traffic during the shutdown of a traffic signal system must be provided by 
the Contractor at the Contractor’s expense. The Contractor must submit a traffic control plan to the 
Agency for review and approval in accordance with Section 12-4, “Traffic Control Plans (TCP),” of 
these Specifications prior to a shutdown of a traffic signal. Traffic signal shutdowns are limited to 
Monday through Thursday, excluding holidays, from 9:00 a.m. to 3:00 p.m., or as specified in the 
Special Provisions. 

The Contractor shall notify the local traffic enforcement agency prior to any operational shutdown 
of a traffic signal. 

The Contractor shall cover signal faces when the system is shutdown overnight. 
Where a facility requires continuous lighting, the shutdown time must be limited to one-half (1/2) 

hour as scheduled by the Agency, unless otherwise specified in the Special Provisions or permitted 
by the Agency. The shutdown of lighting systems must not interfere with the regular lighting 
schedule, unless otherwise permitted by the Agency. 

Where roadways are to remain open to traffic and existing lighting systems are to be modified, 
the Contractor shall ensure the lighting systems are in operation by nightfall. 

Work performed on an existing system considered by the Agency necessary to keep all or part of 
the existing system in effective operation and not described on the Plans, in the Special Provisions, 
or herein is change order work. 

The Agency will: 
1. Continue the operation and maintenance of existing electrical facilities.
2. Continue to provide for electrical energy for the operation of existing electrical

facilities.
3. Repair or replace existing facilities damaged by public traffic.

Until full completion of installation and operation verification of a video or hybrid video/radar 
detection system (detection system), the Contractor shall not cut any existing loop so as to break 
circuit. 

Metal objects (such as manhole frames and lids, valve boxes, bore casings, etc.) must not be 
installed within 72 inches of a traffic loop. 
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Temporary electrical installations shall be kept in effective operation until the temporary 
installations are no longer required for the traveling public. 

Traffic signal equipment, including, vehicle detectors, bicycle detectors, pedestrian push buttons, 
ITS equipment, traffic signal/ITS communications, and other existing actuated electrical systems 
shall remain in operation at all times during the progress of work, except as specified in the Special 
Provisions or as provided herein. 

Traffic signal equipment, including, vehicle detectors, bicycle detectors, pedestrian push buttons, 
ITS equipment, traffic signal/ITS communications, and other existing actuated electrical systems 
damaged, taken out of service, or when vehicular traffic is rerouted and the traffic signal system is 
not able to properly detect approaching vehicles shall be repaired or replaced within twenty-four (24) 
hours, except as otherwise specified in the Special Provisions or as provided herein. 

If an existing detection system is damaged, the Contractor shall immediately notify the Agency. 
When an existing detection system is damaged or vehicular traffic is rerouted and the traffic signal 
system is not able to properly detect approaching vehicles, the Contractor shall repair and/or replace 
as necessary with a video or hybrid video/radar detection system conforming to Section 49-5.02, 
“Video or Hybrid Video/Radar Detection System,” of these Specifications, even if the existing system 
utilizes in-pavement loop detectors, unless otherwise approved by the Agency to repair/replace with 
loop detectors as a permanent repair. If repair/replacement with loop detectors is approved by the 
Agency, loop detectors and associated work shall conform to Section 49-5.01, “Loop Detectors,” of 
these Specifications. Temporary loop detectors conforming to Section 49-5.01, “Loop Detectors,” of 
these Specifications may be used in locations where the detector loop will not be part of the final 
work product, and the location of the temporary detector loop will receive an asphalt overlay as part 
of the final work product. For conditions other than stated above, the Agency will provide a detection 
system for immediate Contractor use for which the equipment provided shall be replaced in kind with 
new equipment to the Agency as soon as it is available to the Contractor. If the existing detection 
system utilizes a video or hybrid video/radar detection system, the Contractor shall replace or, if 
possible, adjust the video or hybrid video/radar detection system. Detection system adjustments 
shall be made by a factory certified representative. If the existing traffic signal detection system is 
damaged by the Contractor during construction, the Contractor shall repair/replace the system with a 
video detector system (or, if directed by the Agency, with detector loops), at their expense. 

Where work site conditions do not permit the installation of permanent vehicle detectors within 
twenty-four (24) hours, temporary vehicle detection providing actuation for every lane of every 
approach shall be installed in accordance with the previous paragraph, at the Contractor's expense, 
as directed by the Agency, within the same twenty-four (24) hour period. Permanent vehicle 
detection shall be installed as soon as work site conditions permit. 

Unplanned disruptions to a traffic signal system result in negative impacts to the traveling public: 
increased fuel consumption, increased vehicle operating cost, increased pollution, and other 
inconveniences and costs. In the event the Contractor fails to maintain an existing traffic signal 
system in accordance with the contract specifications or these Standard Construction Specifications 
within the time specified, the Agency reserves the right to perform the necessary maintenance and 
emergency service to ensure continuous traffic signal operation. All expenses incurred by the 
Agency for maintenance and emergency service will be deducted from payment due the Contractor, 
plus $2,500 liquidated damage per occasion, per day or any portion thereof, until corrected. 

Except as noted, all Work in this section shall be included in the price paid for the various items 
of work and no additional compensation will be paid. 

49-1.07 Scheduling of Work
Work shall be so scheduled that each traffic signal and lighting system shall be completed and

ready for operation prior to opening the corresponding section of the roadway to traffic. 
Traffic signals shall not be placed in operation for use by public traffic without the energizing of 

street lighting at the intersection to be controlled if street lighting exists or is being installed in 
conjunction with the traffic signals. 

Traffic signals shall not be placed in operation until the roadways to be controlled are open to 
public traffic, unless otherwise directed by the Engineer. 
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Conductors shall not be pulled into conduit until pull boxes are set to grade, crushed rock sumps 
installed, mortar placed around conduit, concrete bottom of pull boxes placed, and metallic conduit 
bonded. 

In vehicular under crossings, soffit lights shall be placed in operation as soon as practicable after 
falsework has been removed from the structure. Lighting for pedestrian structures shall be placed in 
operation prior to opening the structure to pedestrian traffic. 

If the Engineer orders soffit lights or lighting for pedestrian structures placed in operation before 
permanent power service is available, the cost of installing and removing temporary power service 
will be paid for as extra work. 

49-1.08 Safety Precautions
Attention is directed to Section 6, "Legal Relations and Responsibilities”, of these Specifications.

Before starting work on existing series street-lighting circuits, the Contractor must obtain daily a 
safety circuit clearance from SMUD. By-pass switch plugs must be pulled, "Men at Work" and other 
required construction signs posted, and lockouts installed at switch boxes before any work is done. 

49-1.09 Inspection
Prior to backfilling conduit trenches or placing concrete foundations, the Contractor must notify

the Agency and request inspection of all conduits and foundation forms. 
All conduits, conduit couplings, conduit bends and ground bushings must be in place and 

properly tightened and secured, and all anchor rods, anchor bolts and ground rods must be in place 
in the foundation form prior to the request for inspection. Wire must not be pulled in conduits until 
inspection, backfilling and foundation concrete placement are completed. Stub ends of all conduits 
must have approved caps and ground bushings installed prior to backfilling or placing concrete for 
foundations. 

The Contractor must not backfill, enclose, or otherwise cover up any electrical work prior to 
inspection or testing. Should any of the work be backfilled, enclosed or covered up, the work must 
be exposed by the Contractor, at the Contractor’s expense, for such inspection or testing. 

49-1.10 Signal Turn-On
Prior to the day of turn-on, all equipment as shown on the plans shall be installed and operable

including vehicle signal heads, backplates, pedestrian signals, pedestrian push buttons, vehicle 
detection, lighting, signs, and pavement delineation, with the exception of crosswalks which shall be 
installed the day of turn-on. All signal faces, visors, and louvers shall be directed to provide 
maximum visibility. The Contractor must give written notice of intentions of signal turn-on at least 3 
Working Days prior to actual turn-on time so that Agency forces can accomplish the proper signing. 
The written notice must be given to both the Traffic Signal and Street Light Manager and the Signs 
and Markings Manager and is to allow for a review of the signal prior to turn-on. Agency personnel 
may request, and must be granted, a new turn-on date and review, pending the results of their initial 
review. 

Prior to actual turn-on time, the Contractor must uncover all Agency-installed signs that have 
been installed prior to signal turn-on and are covered. Turn-ons must take place between 11:00 a.m. 
and 2:00 p.m., Monday through Thursday, except that signal turn-ons are not to be scheduled for the 
day before a holiday and no two-signal turn-ons on the same Contract are to be scheduled for the 
same day. All work done by the Contractor to accomplish these objectives is included in the price 
paid for the intersection, and no additional compensation will be allowed. 

49-1.11 Contractor Supplied Equipment
The Contractor shall supply all traffic signal poles, the service can, including battery backup if

identified on the plans, all detector equipment, and all other material and equipment not specifically 
identified as “County Supplied” on the contract plans or in the Special Provisions. The Contractor 
shall supply all of the equipment specified in Section 49-5.03, “Emergency Vehicle Detector Cable, 
Detectors, and Phase Selectors,” of these Specifications. 
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49-2 MATERIALS AND INSTALLATION 

49-2.01 Trench Excavation and Backfill
Unless otherwise shown or specified in the Contract, trench excavation and backfill must

conform to Section 19, “Trench Excavation, Bedding, and Backfill”, of these Specifications, and 
restoration of surfaces must conform to Section 14, “Restoration of Surfaces”, of these 
Specifications. Trenching for signals, lighting and electrical systems may be made by earth saw 
trenching in accordance with the provision of Section 49-2.02, “Trenching and Boring”, of these 
Specifications. 

Unless otherwise permitted in writing by the Agency, all surplus excavated material must be 
removed and disposed of the same day the surplus material is excavated. 

The Contractor must contact Underground Service Alert a minimum of 48 hours before any 
excavation work begins. The Contractor must outline the excavation area in white. 

49-2.02 Trenching and Boring
Conduit for signals, lighting, and electrical systems may be installed by earth saw trenching and

conduit for traffic signal interconnect, lighting, and electrical systems may also be installed by 
directional bore and shall conform to these Specifications. 

49-2.02.A Earth Saw Trenching
Trenches to be made by this method must be cut by a machine that will produce smooth edge

cuts in the pavement and will move at a speed in excess of 4 feet per minute while cutting 
pavement. The trenching machine must be shielded to prevent loose material from being thrown 
away from the machine. 

The minimum trench depth shall be that which is necessary to provide for 14” minimum cover 
between the top of the conduit and the finished pavement grade. A trench depth greater than 18” 
will require prior approval from the Engineer. The maximum trench width shall be 18”. The trench 
section shall conform to Standard Drawing 4-64. 

Loose material deposited on the pavement behind the cutting machine must be removed from 
the pavement immediately and the pavement cleared to allow the passage of traffic. Only those 
traffic lanes occupied by the cutting machine and the cleanup operation can be closed and they must 
be opened as soon as the work has moved sufficiently to clear them. 

The conduit shall be placed in the bottom of the trench and the trench shall be backfilled with 
Minor Concrete to match the existing pavement surface. In areas that are not to receive an asphalt 
concrete overlay as part of the same Contract, pavement restoration shall be in accordance with 
Standard Drawing 4-64. 

The concrete shall be, at a minimum, minor concrete conforming to Section 90-2, “Minor 
Concrete,” of the State Specifications. 

The sides of the trench above the concrete backfill must be coated with an asphaltic emulsion 
and the remaining depth of the trench must be backfilled with asphalt concrete placed in one layer. 
The asphalt concrete must conform to Section 23, “Asphalt Concrete”, of these Specifications, and 
must be manufactured with 1/2 inch maximum-sized rock. The asphalt concrete must be compacted 
to produce a uniform dense mixture with a surface elevation slightly higher than the adjacent 
pavement. 

Once work is started on a trench, all work necessary to complete that trench, with the exception 
of the 2 inches permanent asphalt concrete surfacing, must be completed the same day. This 
includes cutting, placing of conduit or cable, removing all spoils from work site, barricades, 
maintaining a clean road surface for the safety of vehicular and pedestrian traffic, and backfilling 
trench with concrete. 

The two inch (2”) asphalt concrete pavement replacement over the concrete trench backfill shall 
be completed no later than one (1) Working Day following placement of the concrete backfill. 
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Final pavement restoration shall conform to Section 14-3.01, “Trench Restoration,” of these 
Specifications. 

Trenching in the medians must be as specified above, except that the requirement to complete 
the trench on the same day does not apply. In addition, median trenches may be backfilled to the 
surface of the median with concrete colored to match the color of the median surface. 

49-2.02.B Directional Bore
Prior to beginning work, the Contractor shall submit to the Agency a general work plan. Prior to

drilling, the Contractor shall prepare a directional bore profile showing all verified utility depths with 
utility required clearances and the projected bore path (elevation). The Contractor shall submit the 
proposed bore profile to the Agency for review and shall also request approval for any deviation from 
the required bore depth. 

A directional bore profile, log of boring operations, and a guidance system log shall be kept on 
site and up to date during boring operations. The profile must be included with the record drawings, 
as required by Section 11-3, “Record Drawings,” of the Standard Construction Specifications. 

Conduit for traffic signal interconnect and/or street lights installed by directional bore shall be 
installed to a depth of 30-42” measured from the top of the conduit to finish grade. Approval from 
the Engineer shall be required if a depth greater than 42” is proposed, such as during the directional 
bore profile review and/or if unfavorable subsurface soil conditions are encountered during drilling 
operations. In no case shall the conduit depth be less than 30”. 

Unless otherwise approved by the Agency, the Contractor shall not install traffic signal conduit 
using directional bore, with the exception of traffic signal interconnect conduit installed from traffic 
signal to traffic signal. 

Any other electrical conduit installed by directional bore shall be installed to a minimum depth of 
42” measured from the top of the conduit to finish grade. 

Bore pits shall be kept at least 2’ clear of the edge of any type of pavement wherever possible. 
Excessive use of water, such that pavement might be undermined, or subgrade softened, will not be 
permitted. 

The directional boring equipment shall consist of a directional boring rig of sufficient capacity to 
perform the bore and pull back the pipe, a boring fluid mixing, delivery, and recovery system of 
sufficient capacity to successfully complete the installation, a guidance system to accurately guide 
boring operations and trained and competent personnel to operate the system. The directional 
boring equipment shall have directional control of the boring tool and have an electronic boring tool 
location detection system. During operation, the directional boring equipment shall be able to 
determine the location of the tool both horizontally and vertically. The directional boring equipment 
shall be equipped with a tension measuring device that indicates the amount of tension exerted on 
conduit during conduit pulling operations. 

Boring fluid shall be composed of bentonite clay, potable water, and appropriate additives. No 
hazardous additives may be used. Used boring fluid and boring fluid spilled during boring operations 
shall be contained and properly disposed of. Pumps and or vacuum truck(s) of sufficient size shall 
be in place to convey excess boring fluid from containment areas to appropriate disposal facilities. 

A pilot hole shall be drilled on the bore path. Upon successful completion of pilot hole, contractor 
will ream bore hole to a minimum of 25% and maximum of 50% greater than the outside diameter of 
the conduit using the appropriate tools. Contractor will not attempt to ream at  one time more than 
the boring equipment and mud system are designed to safely handle. 

After successfully reaming bore hole to the required diameter, contractor will pull the conduit 
through the bore hole. In front of the conduit will be a swivel. Once pull-back operations have 
commenced, operations shall continue without interruption until conduit is completely pulled into the 
bore hole. During pull-back operations, at no time shall the pull force exerted on the conduit exceed 
the manufacturer rated maximum pull force for the specific conduit being installed. 

All excavated areas shall be backfilled to the top of the surface or trench plated by the end of 
each work period. Final restoration shall conform to Standard Drawing 4-64. 
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49-2.03 Removing and Replacing Improvements
Sidewalks, sprinklers and irrigation systems, curbs, gutters, portland cement concrete and

asphalt concrete pavement, underlying material, lawns and plants, and any other improvements 
removed, broken or damaged by the Contractor's operations, must be replaced or reconstructed with 
the same kind of material as found on the Work or with materials of equal quality. The new work 
must be left in a serviceable condition. 

Whenever a part of a square or slab of existing concrete sidewalk, curb, gutter, or driveway is 
broken or damaged, the entire square, section, or slab must be removed or as directed by the 
Agency and the concrete reconstructed as above specified or as directed by the Agency. 

The outline of all areas to be removed in portland cement concrete sidewalks, curbing, and 
driveways must be cut to a minimum depth of 2 inches with an abrasive type saw prior to removing 
the material. Cuts must be neat and true along score lines or constructed joints, with no shatter 
outside the removal area. Cuts must not extend beyond the limits of the removal area. 

49-2.04 Foundations
Contractor shall verify all existing underground and overhead utilities within the project site prior

to constructing foundations for street lighting or traffic signals. 
Foundations must conform to the State Specifications, and these Specifications. Foundations 

must conform to the sizes and shapes shown on the Plans, the Standard Drawings, or the State 
Plans, or as otherwise detailed in the Contract, as applicable. The Contractor must provide anchor 
bolts for all foundations unless otherwise specified in the Special Provisions. Anchor bolts must be 
positioned so that between 2 and 4 threads will be visible above the top nuts after the pole has been 
erected and plumbed. Rigid non-metallic conduit is allowed in traffic signal and street light 
foundations. 

All traffic signal poles and street light poles and pull boxes must be located outside the limits of 
sidewalk ramps, unless shown on the plans to be located on a wider than standard curb 
incorporated into the rear portion of the sidewalk ramp. All traffic signal pole and street light 
foundations must be located so that no existing conduit, pipe or other underground utility facility 
conflicts with the entire volume of the pole foundation. If a conflict with an existing street light conduit 
or an existing traffic signal conduit exists, the Contractor must relocate the existing conduit out of the 
area of conflict. If a potential conflict with any underground utility facility other than street light or 
traffic signal conduit exists, the Contractor must bring the potential conflict to the attention of the 
Agency. The Agency may direct the adjustment of the signal foundation location in accordance with 
Section 49-2.05 of these Specifications. Conformance with these provisions as required to complete 
the Work, including relocation of existing street light and/or traffic signal conduits, is considered 
incidental to and included in the payment for traffic signal or street light installation and no additional 
compensation will be made. 

All traffic signal poles with pedestrian push buttons must be located in sidewalk or pedestrian 
pad areas. Poles located in sidewalk areas must be located such that the back of the pole’s base 
flange must be within the sidewalk area and within one inch of the back of the sidewalk. 

All traffic signal and street light poles and pull boxes must be located outside the limits of 
sidewalk ramps. 

49-2.05 Standards, Steel Pedestals and Posts
Standards, steel pedestals, and posts must conform to the State Specifications, and these 

Specifications. Standards with an outside diameter greater than 12 inches must be round. Street 
light standards shall be galvanized steel and shall conform to Standard Drawing 5-3. The type of 
street light standard will be indicated in the Contract. All 1-B poles shall be installed with coupling 
nuts per the State Standard Plan ES-7B. 

49-2.05.A NOT USED
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49-2.05.B Placement of Standards, Enclosures, Posts and Associated Devices
The Contractor is advised that traffic signal and pedestrian facilities in corner rounding areas 

are difficult to describe accurately on the Plans. These traffic signal and pedestrian facilities must be 
field adjusted to conform to the following rules: 

1. Pedestrian heads and crosswalks must be located such that pedestrian heads are
not located behind the respective stop bar.

2. Pedestrian push buttons must be located within 5 feet of their respective
crosswalks, measured perpendicular to the crosswalk lines.

3. Sidewalk ramps and crosswalks must be located such that the ramp pan falls
entirely within the crosswalk lines.

4. Poles, push button posts, controller cabinets, interconnect terminal cabinets, and
service enclosures must be located to leave a minimum of 4 feet of clear sidewalk
width.

5. High (mast arm mounted) signal heads with all-left arrow indications must be
located at least 2 feet into the controlled left turn only lane. If field conditions make
this impossible, a programmed visibility head may be used and the extra cost
compensable.

Any field adjustment needed to meet the above described criteria of location of crosswalks, 
signal poles, ramps, and pull boxes is incidental and no additional payment will be made. All 
field adjustments must be coordinated with the Agency in the field. 

49-2.05.C Final Location of Traffic Signal Poles
The Contractor must pothole the pole location area for utility conflicts. If the site is found to

be unsuitable, the Contractor must re-pothole in the vicinity, as approved by the Agency, until a 
suitable location is found. Unused pothole areas must be restored to their original or better 
conditions. The pothole and restoration work is included in the contract lump sum price paid for 
individual traffic signal and no additional payment will be made. 

49-2.06 Conduit
Conduit shall conform to the State Specifications and these Specifications. Unless

otherwise shown or specified in the Contract, conduit shall be rigid non-metallic. 
Conduit installed in existing or proposed paved areas of streets shall be installed by earth 

saw trenching or directional boring conforming to these Specifications. 
Conduit installed for traffic signal, lighting, or electrical, by trenching, including earth saw 

trenching, shall be electrical grade Schedule 40 or better. 
Conduit installed for traffic signal interconnect and/or street lighting by directional boring, 

shall be High Density Polyethylene (HDPE). HDPE conduits shall be Type IPS SDR 11 and 
comply with ASTM F2160 and NEMA TC7 specifications. 

The need for splicing HDPE conduit shall be minimized. Where splicing is necessary, HDPE 
conduit shall be spliced with mechanical joint couplings manufactured for use on HDPE conduit. 
The couplings shall provide an airtight and watertight connection. Conduits may also be joined 
by heat fusion. Heat fusion (includes electrofusion) of HDPE conduit shall be by methods 
recommended by the conduit manufacturer, and with equipment approved for such purpose. 
Equipment shall not expose conduit to direct flame. Heat fusion shall be performed by conduit 
manufacturer certified or other authorized personnel. A minimum of two test fusions, by each 
fusion operator, shall be demonstrated to the Engineer prior to performing fusion operations on 
any HDPE conduit to be installed. 

All proposed conduits shall be a minimum of three inches (3”) in diameter. 
Traffic signal conduits, including traffic interconnect conduits, are shown on the Contract 

Plans to scale, unless otherwise noted on said Plans. Conduit shown to be installed out of 
paved areas must be installed out of paved areas. Any conduit shown on the plans to be placed 
at a specific location, either by dimensions, offsets, or by other means, must be installed at the 
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specified location. Conduits shown to be installed across any street, or across any portion of 
any street, must be installed such that the alignment of the conduit between the pull boxes 
and/or cabinets at either end of the conduit run must be a straight line. 

Pole risers shall be 3-inch Schedule 80 rigid non-metallic conduit unless otherwise specified. 
Schedule 40 rigid non-metallic conduit must be used in signal, street light, controller, and 

service enclosure foundations. Install end bell fittings on all non-metallic conduits of 1 inch and 
larger trade size. 

All conduit systems, new or existing, must be blown out with compressed air. 
Conduits terminating in standards or enclosures must emerge from the foundation vertically, 

± 5 degrees in any direction. 
A solid No. 10 THW copper wire with green insulation must be installed in all conduits that 

are to receive future conductors. All wires placed in conduits for future use at any one traffic 
signal location and for any traffic signal interconnect system must be spliced to be electrically 
continuous. 

All rigid non-metallic conduit must be connected with the appropriate adhesive. 
After conductors have been installed, the ends of conduits terminating in pull boxes, 

interconnect cabinets, controller cabinets, and service enclosures must be sealed with an 
approved sealing compound. 

All empty conduits must be identified with their destination/termination point and sealed with 
plugs approved for the purpose. 

Conduit trenches shall be approximately 2” wider than the outside diameter of the conduit to 
be installed. 

Conduit installed by trenching outside of existing or proposed pavement shall have 18” 
minimum cover from the top of the conduit to the finished grade. The trench shall be backfilled 
with compacted Class 2 aggregate base. Conduit shall not be placed under median curbing. In 
landscaped medians, the conduit shall be placed below the maintenance band between the 
inside face of the median curb and the root control barrier. 

49-2.07 Pull Boxes
Pull boxes shall conform to the State Specifications, these Specifications, and the Standard

Drawings. 
Covers shall be factory-marked to indicate the contents of the pull box. Metal covers shall 

be marked by method “c” as described in the State Specifications. 
Pull boxes for use in street lighting shall have covers with theft deterrent penta bolts. The 

penta-bolt shank size shall be 3/8” – 16UNC x 3-1/2”. 
Pull boxes shall be installed at the locations shown on the Plans and as required by these 

Specifications. With the exception of traffic signal interconnect conduit, for conduit runs 
exceeding 200 feet, pull boxes shall be spaced at maximum 200-foot intervals unless indicated 
otherwise. The Contractor, at the Contractor’s expense, may install additional pull boxes to 
facilitate the Work. 

Each individual street light shall have its own pull box. 
The bottom of pull boxes installed in unimproved areas or in sidewalk areas shall be bedded 

on 6 inch minimum layer of ¾ inch crushed rock. 
All pull boxes that will or could potentially be exposed to vehicular traffic shall be traffic 

rated. 

49-2.08 Conductors
Conductors shall conform to Section 86-1.02F, “Conductors and Cables,” of the State

Specifications and these Specifications. Section 86-1.02F(1), “General,” of the State 
Specifications is amended to require the Contractor to use a different color-coded wire for each 
street lighting circuit with continuous color maintained throughout each circuit. The last 
paragraph of said Section 86-1.02F(1) is replaced with “All conductors must be copper. 
Aluminum conductors are not allowed.” The “Conductor Identification” table of Section 86- 
1.02F(2)(a), “General,” of the State Specifications is amended to include the following: 
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CONDUCTOR IDENTIFICATION 

Circuit Signal Phase 
or Function 

Identification 
Copper Size Insulation Color Band 

Symbols Base Stripe 

Irrigation Control 
Underground- 

Line 1 Black None IR1 As Required 
Neutral White None IRN As Required 

Neutral Traffic 
Signals White None TSN As Required 

Neutral Street 
Lighting White None None As Required 

Traffic Signal 
Communications As Required As Required As Required None As Required 

Highway (Street) 
Lighting Pull Box 

to Luminaire 
As Required As Required As Required None As Required 

Multiple 
Highway (Street) 

Lighting 
As Required As Required As Required None As Required 

Emergency 
Vehicle 

Preemption 
As Required Black or As 

Required As Required Per Special 
Provisions As Required 

Inductive Loop 
Detector Circuits 

Vehicle 
Detection As Required None 

Per Section 
87-1.03V(2)

of State
Specifications 

As Required 

49-2.08.A Traffic Signal Interconnect
Traffic Signal Interconnect shall be a fiber optic cable system including, but not limited to,

conduit and accessories, fiber splice boxes, pull boxes, cables and locator wire, splice closures, 
patch panels, distribution units, and all appurtenances and accessories required for proper 
installation and operation of the fiber optic system. 

Installation and testing of fiber optic cable, splice closures, patch panels, fiber distribution 
units, and splicing of the fiber optic cable system shall be performed by a contractor with a C-7 
or C-10 Contractor license. 

The Contractor’s attention is directed to Section 11-3, “Record Drawings,” of the Standard 
Construction Specifications. In addition to the requirements therein, the Contractor shall submit 
Fiber Optic System As-Builts to the Sacramento County Department of Transportation (PDF file 
format). The Fiber Optic System As-Builts shall include a cable route diagram and fiber strand 
termination schematic indicating the actual cable route, strand number termination point, and 
foot marks for all intersections, directional change points in the cable routing, and all termination 
points. The Contractor shall record these points during cable installation. Information such as 
the location of splices, patch points, cross connects, and slack cable and its quantity shall also 
be recorded in the cable route diagram. 

Existing copper signal interconnect damaged during construction shall be replaced at the 
Contractor’s expense from controller cabinet to controller cabinet on either end of the damage. 
Splicing of copper signal interconnect will not be allowed. Damaged copper signal interconnect 
shall be replaced with fiber optic signal interconnect, including cable, conduit, splices, 
terminations, patch panels, and pull boxes conforming to these Specifications. The Contractor 
shall also be responsible, at their expense, to make any additional repairs that may be needed 
to install the new cable from controller cabinet to controller cabinet. 
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49-2.08.A (1) Conduit
The minimum bend radius for all conduit shall be 36 inches.
The sum of the angles for all conduit bends between two consecutive fiber splice boxes or 

6E pull boxes shall not exceed 270 degrees including the entrance/exit into the box. All non- 
HDPE conduit bends shall be made with factory bend fittings. Field bending of non-HDPE 
conduit will not be allowed. HDPE conduit shall enter/exit fiber splice boxes or 6E pull boxes 
without use of any fittings. HDPE conduit sweeps shall maintain a conduit bend radius of a 
minimum 10 times the outside diameter of the conduit. 

Transition of conduit without bends shall not exceed more than 1 foot for every 10 feet in 
length. 

If conduit is being installed above or below an existing utility, the conduit shall be laid no 
closer than 12 inches from existing utility. 

Conduit shall enter/exit fiber splice boxes or 6E pull boxes on the short side of the box 
whenever possible and at a maximum angle of 45 degrees from horizontal as shown on 
Standard Drawings 5-22A and 5-22B. Conduit within the fiber splice box or pull box shall not 
protrude more than three inches, shall be installed no closer than three inches from any wall or 
the bottom of the box, and the top of the conduit shall be a minimum of twelve inches from the 
cover of the box. 

Conduits entering fiber splice boxes or pull boxes shall be terminated with a manufacturer- 
produced terminator connector to seal the wall of the box against the entry of soil. 

Where new conduit is being installed into an existing splice box or pull box, or in close 
proximity to existing conduit, the Contractor shall protect existing conduit from damage. Should 
the existing conduit become damaged, the Contractor shall repair and/or replace damaged 
conduit, as determined by the Engineer, at the sole cost of the Contractor. Prior to 
repair/replacement, the Contractor shall notify the Engineer of the exact location and contents of 
damaged conduit. 

All conduits installed shall be proofed with a rigid mandrel sized approximately 90% of the 
inside diameter of the conduit. 

Before installing fiber cable, the Contractor shall blow out all conduits with compressed air 
until all foreign material is removed. 

49-2.08.A.(2) Existing Splice Boxes and Pull Boxes
Where the sump of an existing pull box or splice box is damaged by the Contractor’s

operations, the sump shall be reconstructed to match existing, and if the sump was grouted, the
old grout shall be removed and new grout placed at the sole cost of the Contractor.

49-2.08.A.(3) Fiber Splice Boxes and Pull Boxes
Fiber Splice Boxes

Fiber splice boxes shall be in accordance with Standard Drawings 5-22A and 5-22B of these 
Specifications and as detailed in the Contract. Splice boxes and covers shall be Armorcast 
Products Company polymer concrete 20k ANSI/SCTE 77 for Tier 22 load rating or approved 
equal. Covers shall be two piece. Hold down bolts or cap screws and nuts shall be of brass, 
stainless steel, or other non-corroding material. Each cover portion shall have inset lifting pull 
slots. Cover markings shall be “TRAFFIC” and “COMMUNICATION”. 

Excavating and backfilling shall be per Section 49-2.01, “Trench Excavation and Backfill,” 
of these Specifications. 

Fiber splice boxes shall not be installed within driveways, sidewalk ramps, or curb aprons. 
Splice box installation spacing shall be adjusted accordingly to avoid these conditions. 

Fiber splice boxes shall be installed a minimum distance of 12” from other utilities. 
The preferred installation location for fiber splice boxes is in sidewalk or raised median. 

Fiber splice boxes installed at unimproved locations shall be a minimum of 3 feet from edge of 
pavement, away from traffic. 

Fiber splice boxes shall be installed at 1” above grade in unpaved areas and at grade in 
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paved areas, or as indicated on the Contract documents. Concrete to be placed around splice 
boxes shall be Minor Concrete per the State Specifications. 

Fiber splice boxes shall be open bottom and bedded on a 6” minimum layer of ¾” crushed 
rock and shall be grouted prior to the installation of conductors. The grout shall be between ½- 
1” in depth and shall be sloped towards the drain hole. A layer of roofing paper shall be placed 
between the grout and the crushed rock sump. A 1” drain hole shall be provided in the center of 
the splice box through the grout and the roofing paper. 

All ground connections shall be coated with oxidation prohibiting compound. 

Pull Boxes 
Pull boxes which contain 96 strand fiber optic backbone cable shall be No. 6E. Pull boxes 

which contain only 12 strand fiber optic drop cable shall be No. 5E. The use of pull boxes in the 
design of fiber optic signal interconnect cable systems shall be minimized. 

Use of 6E pull boxes may be necessary for direction changes between fiber splice boxes. 
If used, 6E pull boxes shall be located within 500 feet of a fiber splice box. Any two or more 
consecutive 6E pull boxes shall be spaced no greater than 500 feet apart. 

49-2.08.A.(4) Fiber Optic Cable, Splicing, and Closures
The Contractor shall be responsible for the installation, splicing, termination, and testing of

the fiber optic cable and all related equipment/components. 
Pre-approved fiber optic cables are: 

1. Corning Optical Communications ALTOS All-Dielectric Gel-Free Cable order
No. XXXEU4-T4101D20
2. Prysmian ExpressLTTM Dry order No. F-EDH1JKT-12-CE-XXX-E1

(XXX equals the total fiber strand count for the cable.)

The fiber count of the cables will be as indicated on the Contract documents. Default fiber 
count is 96 for backbone cable and 12 for drop cable to the signal controller cabinet. 

Fiber optic cable shall have no splices, be shipped on a reel, and have 10 feet of length on 
each end of the cable accessible for testing. Both ends of the cable shall be sealed to prevent 
the ingress of moisture. All fibers in the cable shall be usable fibers and meet required 
specifications. 

Each cable reel shall have a weatherproof label or tag with information specified in 
ANSI/ICEA S-87-640 including: 

1. Contractor's name
2. Contract number
3. Number of fibers
4. Cable attenuation loss per fiber at 1310 and 1550 nm

The labeled or tagged information shall also be in a shipping record in a weatherproof 
envelope. The envelope shall be removed only by the Engineer. 

The Contractor shall install the fiber optic cable in strict adherence to the manufacturer's 
recommended procedures. Care shall be taken to avoid cable damage during handling and 
placing. The minimum bending radius and maximum tension requirements for installing the 
fiber optic cables shall be according to the manufacturer's specifications and not exceeded at 
any time. 

When installing the cable using the air blown method, the cable shall withstand a static air 
pressure of 110 psi. 

Before installation, each end of the fiber cable segments shall be properly sealed against 
moisture intrusion and protected against damage during installation. 

Cable lubricant shall be used for all fiber optic pulls. Cable lubricant shall be compatible 
with the fiber optic cable outer sheath and existing cable where fiber cable is installed in a 
conduit with other existing cable. Lubricant shall be applied according to the manufacturer's 
recommendations. 
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Field installed pulling grips with a rotating type ball bearing swivel shall be used to pull the 
fiber optic cable. All pulling equipment and hardware, used by the Contractor during the cable 
installation, shall not cause the cable to exceed the manufacturer specified minimum bend 
radius of the cable. Such equipment includes sheaves, capstans, bending shoes, and quadrant 
blocks designed for use with fiber optic. 

Where the fiber optic cable is installed in existing conduit, the Contractor shall be 
responsible for replacing any cables damaged during installation at the sole cost of the 
Contractor. 

At fiber splice boxes, the slack fiber optic cable, as indicated on Standard Drawing 5-22A, 
shall be neatly coiled on the bottom of the box in a figure 8 fashion. At 6E pull boxes, 2 loops of 
fiber optic cable slack shall be coiled in the box. At no time will the minimum bending radius of 
the fiber optic cable be violated. 

If necessary, splicing of fiber optic cable shall be allowed only at fiber splice boxes as 
indicated in the Contract documents. 

A #10 green solid copper tracer wire shall be installed with all fiber optic cable. The 
Contractor shall provide a minimum 4-feet of slack tracer wire in each fiber splice vault or 6E 
pull box from each direction. Tracer wire may be spliced at intervals of not less than 500 feet 
and only inside fiber splice vaults or 6E pull boxes. All tracer wires in all fiber splice vaults and 
6E pull boxes shall be spliced if not continuous. 

After all fiber optic cables and tracer wires have been installed, the exposed end of conduits 
in fiber splice boxes and 6E pull boxes shall be sealed with a watertight seal installed around 
the cables. 

Fiber optic cable terminated in signal controller cabinets shall be supported and strain 
relieved within 6” of the fiber patch panel and supported every 2 feet within the cabinet. 

The Contractor shall identify fibers and cables by direct labeling, metal tags, or bands 
fastened in such a way that they will not move and shall use mechanical methods for labeling. 

The Contractor shall provide identification on each fiber optic cable in each fiber splice box 
and at the end of terminated fibers. 

Labels shall be placed on the cables at the following points: 
1. Fiber splice box entrances and exits
2. Splice closure entrance and exit
3. Fiber distribution unit entrance

Fiber Optic Cable Splicing 
Fiber optic cable splicing shall not be permitted in cable runs or pull boxes. Splicing shall 

be done only in Fiber Splice Boxes with splice closures, or at fiber termination points, as shown 
on the Contract documents. 

All splices shall be of the fusion type and made with equipment certified for a typical loss of 
less than 0.2 dB. The Contractor shall test each splice and any splice with greater than 0.2 dB 
loss shall be rejected and re-spliced until the acceptable dB loss is obtained. 

Splice Closures and Splices 
For field splices, the Contractor shall furnish and install fiber optic splice closures meeting 

the latest requirements of GR-771-CORE, containing individual multiple fiber strand splice trays, 
and capable of accommodating 144 splices. Splice closures shall be able to accommodate up 
to six (6) cable entries. When all six cable entry holes are not required, the remaining unused 
entry holes will be closed or caulked such that moisture does not enter the splice closure. 
Splice closures shall have sleeves to size the cable entry to the appropriate cable diameter. 

Splice closures shall be made of thermoplastic material and suitable for either direct burial 
or fiber splice box application. Splice closures shall be waterproof, chemical and UV resistant, 
rodent proof, and re-sealable. 

Splice closures shall be complete with splice organizer trays, brackets, plugs, clips, cable 
ties, seals, sealant, and a dry encapsulate. 
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Splice closures shall have means to anchor the dielectric member of the fiber optic cable 
and include grounding hardware. 

Install splice closures in accordance with manufacturer’s instructions. 
Each splice tray shall be designed specifically for housing single mode fusion splices 

protected by heat shrink sleeves and appropriately sized to fit inside the splice closure. The 
splice trays shall be of injection-molded plastic type with a clear plastic cover to allow visibility of 
fibers without opening the tray. 

Each splice shall be individually restrained in a splice tray and protected with a splice 
protector. The optical fiber shall not be bent less than a 2” radius during installation or after final 

assembly in the splice tray. The optical fibers in buffer tubes and the placement of the optical 
fibers in the splice tray shall be such that there is no discernible tensile force on the optical fiber. 

The Contractor shall refer to the Contract documents for a list of the number of field splices 
required by location. All other fibers in the cable shall remain uncut and pass through the splice 

closure. During project construction, detailed splice diagrams will be supplied by the County 
Traffic Signal Maintenance Shop to the Contractor. 

The Contractor shall determine where full cable splices are needed for constructability; 
however, the location of full cable splices shall be at one of the fiber splice boxes indicated on 
the Plans. If the fiber splice box chosen by the Contractor does not indicate on the Plans that a 
splice closure is to be installed, the Contractor shall supply and install an additional splice 
closure. All of the fibers in the cable shall be spliced. 

The Contractor shall not seal fiber splice closures until authorized and the power meter and 
light source test has been performed. Seal closures shall be per manufacturer’s instructions. 

The Contractor shall flash test the outer closure per manufacturer's instructions in the 
presence of the Engineer and shall visually inspect the closure. The Contractor shall identify 
the locations where bubbles are present, take corrective actions, and repeat the flash test until 
no bubbles are present. 

49-2.08.A.(5) Fiber Patch Panels
The Contractor shall furnish and install a fiber patch panel (FPP) at the locations indicated 

on the Plans. All connectors for a pigtail shall be factory installed and tested.  Pigtails shall 
have a minimum 80 N pull out strength. The fiber patch panels shall be Corning Single-Panel 
Housing (SPH-01P) with a Corning Closet Connector Housing Pigtail Panel with single mode 
MIC pigtail cable or approved equal. Connector type shall be LC duplex single mode UPC. 

All 12 fibers entering the signal cabinet at each location shall be terminated on the FPP. 
All fibers shall be fusion spliced to the MIC pigtail cables. Each splice shall be covered with a 
Corning Splice Pak Single Fiber Splice Protector or approved equal. All splices shall be 
mounted in the splice holder within the FPP housing. The optical fiber shall not be bent less 
than a 2” radius during installation or after final assembly in the FPP. Protective dust caps shall 
be supplied on all 12 ports. 

Placement and mounting of the FPP’s in the signal cabinets shall be coordinated with and 
approved by the County Traffic Signal Maintenance Shop. 

49-2.08.A.(6) Fiber Distribution Units
If shown on the Plans, the Contractor shall furnish and install fiber distribution units (FDU) 

and a 332 cabinet. The 332 cabinet shall include the cabinet housing 1B, cabinet cage, service 
panel assembly, and two each duplex NEMA 5-15R receptacles (one with GFCI). Each FDU 
shall be a 19-inch rack mountable modular metal enclosure for installation into the 332 cabinet 
and accommodate the termination of a 96 strand fiber cable. One FDU shall be supplied for 
each separate fiber cable entering the 332 cabinet. Termination of fibers in the FDU shall utilize 
coupling plates with adapters and pigtailed connectors. The connector type shall be LC duplex 
single mode UPC and the connectors shall be factory installed and tested on the pigtails. The 
pigtails shall be fusion spliced onto the incoming fibers and housed in a splice tray. 

The Contractor shall supply and install splice trays to accommodate terminations of all 
fibers entering the 332 cabinet. Each splice tray shall be designed specifically for housing 
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single mode fusion splices protected by heat shrink sleeves and appropriately sized to fit inside 
the FDU. The splice trays shall be of injection-molded plastic type with a clear plastic cover to 
allow visibility of fibers without opening the tray. 

Each splice shall be individually restrained in a splice tray and protected with a splice 
protector. The optical fiber shall not be bent less than a 2” radius during installation or after final 

assembly in the splice tray. The optical fibers in buffer tubes and the placement of the optical 
fibers in the splice tray shall be such that there is no discernible tensile force on the optical fiber. 

All fibers in each fiber cable entering the 332 cabinet shall be terminated on its respective 
FDU. Protective dust caps shall be supplied on all ports. 

Placement of the FDU’s in the 332 cabinets shall be coordinated with and approved by the 
County Traffic Signal Maintenance Shop. 

49-2.08.B Traffic Signal Interconnect Cable and System Testing
The fiber optic cable and system shall be tested for compliance with the transmission 

requirements of this specification, the cable and hardware manufacturer's specifications, and 
prescribed industry standards. Testing and test equipment shall be in accordance with 
prescribed industry standards and practices. The Contractor shall provide all personnel, 
equipment, instrumentation, and materials necessary to perform all testing herein. 

The Contractor shall submit proof of calibration for the test equipment including: 
1. Name of calibration facility
2. Date of calibration
3. Type of equipment, model number and serial number
4. Calibration result

The format for test results shall be as shown in the Link Loss Budget Worksheet (CEM- 
5819C). The worksheet is available at the State Division of Construction website. Test results 
shall be submitted in Microsoft Excel files. 

Test results in a different format than indicated above, such as output from commercial 
fiber optic testing equipment, is acceptable as long as all of the data in the State test result form 
is included and is presented in a logical easy to follow format. Results are to be submitted in 
PDF files. 

All test results shall be submitted to the Engineer within 4 working days of testing. 
The Contractor shall notify the Engineer at least 4 working days before performing field tests 

and include exact location of the system or components to be tested. The Contractor shall not 
proceed with the testing until authorized and shall perform each test in the presence of the 
Engineer. 

Two types of testing are required as follows: 
1. Attenuation using an optical time-domain reflectometer (OTDR). This test consists

of measuring the attenuation for wavelengths of 1310 nm and 1550 nm in both
directions for each fiber in each cable link using the optical time-domain
reflectometer

2. Continuity using a power meter and light source. This test consists of testing each
fiber in a link using a light source at one end of the link and a power meter at the
other end and measuring and recording the power loss for wavelengths of 1310
nm and 1550 nm in both directions.

Index matching gel is not allowed. 
Cable and system testing shall be performed after splicing, breakout, and termination and 

the complete passive fiber optic system has been installed and is ready for activation. The 
attenuation and continuity shall be measured for 100% of the fibers in each link, in both 
directions. The Contractor shall complete the Link Loss Budget Worksheets. If any measured 
individual fusion splice loss exceeds -0.20 dB, the Contractor shall re-splice and retest. If the 
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measured link loss exceeds the calculated link loss, the Contractor shall replace the 
unsatisfactory cable segments at the sole cost of the Contractor and retest. Test results shall 
be submitted to the Engineer. 

49-2.09 Wiring
Wiring must conform to Division X, “Electrical Work,” of the State Specifications, except 

that the third paragraph of Section 86-1.02N, “Fused Splice Connectors,” and the first two 
paragraphs of Section 87-1.03N, “Fused Splice Connectors,” do not apply, and these 
Specifications. 

Conductors must not be pulled into and through conduits until after pull boxes are set to 
grade, drain rock sumps installed, and the conduits bonded and cleaned out with the 
appropriate size swab or blown out with compressed air. 

On 600-volt conductor splices of solid or stranded conductor sizes #14 AWG to #6 AWG, 
the Contractor has the option to use either crimp-type connectors or spring-type connectors of 
three-part construction. The three-part construction must consist of a zinc-coated free 
expanding steel spring enclosed in a steel shell, with an outer jacket of polyvinyl chloride. The 
outer jacket must have a flared skirt, be flexible, and be able to withstand 105 degree C 
temperature continuously. Each splice must have the spring connector sized in accordance with 
the manufacturer's recommendations for the number of conductors and gages being spliced. 
Wire strip lengths must be in accordance with the manufacturer's recommendations. After the 
spring connector has been applied to the connection, the splice must be coated by submersion 
with a corrosive-resistant, solvent-resistant, sealing, bonding and flexible electrical coating, 
having at least 100-volt/mil electrical strength. Upon coating of the splice, the flared skirt end 
must be positioned in an upright alignment and maintained in place until the electrical coating is 
dry. 

The use of heat shrinkable tubing will only be permitted for splicing of detector loop 
conductors and detector lead-in cables in accordance with Section 49-5.01.C, “Splicing Details”, 
of these Specifications. 

In the handhole section of each luminaire pole, a fused disconnect splice connector must 
be installed in each ungrounded conductor between the line and the ballast. 

Luminaire fuse shall be 15 amp midget ferrule type, slow blowing. The Contractor shall 
use Cooper Bussman 13/32” x 1 ½” Time-Delay Fuse or approved equal. 

49-2.10 Bonding and Grounding
Bonding and grounding must conform to Division X, “Electrical Work,” of the State

Specifications, and these Specifications. 
For bonding purposes in all non-metallic type conduits, a No. 6 copper wire must be run 

continuously in circuits used for series lighting, and a No. 10 copper wire must be run 
continuously in all other circuits. Where non-metallic conduit is to be installed for future 
conductors, a green No. 10 THW copper wire must be installed in these conduits. Equipment 
bonding and grounding conductors are not required in conduits that contain only loop lead-in 
cable or signal interconnect cable or both. 

Grounding jumper must be attached by a 3/16 inch or larger brass bolt in the standard or 
pedestal and must be run to the metallic conduit, ground rod, or bonding wire in the adjacent 
pull box. The grounding jumper must be visible and accessible after the cap has been poured 
on the foundation. 

49-2.11 Service
Electrical service installation and materials must conform to these Specifications.
Each service enclosure must be fabricated from a 1/8” minimum thickness 5052-H32 

aluminum sheet complying with ASTM B209 and must conform to the requirements for cabinets 
fabricated from aluminum as specified in the State Specifications, and these Specifications. 

All welds must be of highest quality and ground smooth and finished so that grind marks are 
not visible. 
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The enclosure must be rain-tight and dust-tight. For new construction, anchor bolts must be 
inside the service enclosure. For modification construction, anchor bolts must be inside or 
outside the service enclosure as shown on the Plans. 

A hinged dead front plate with cutouts for the handles of the breakers and the switch must 
be provided. A hinged outside door equipped with a heavy duty draw latch and 2 heavy duty 
hasps suitable for padlocking must be provided for the service section. The dead front panel on 
the service enclosure must have a continuous stainless steel piano hinge. 

The enclosure must have no screws, nuts, or bolts on the exterior, except utility sealing 
screws. All screws, nuts, bolts, and washers must be stainless steel. All hinges and hinge pins 
must be stainless steel. 

No surface of the enclosure can be deflected inward or outward more than 1/16 inch, 
measured from the intended plane of the surface. 

Service enclosures must be factory wired and conform to NEMA Standards. All control 
wiring must be stranded copper, No. 14 AWG THHN/THWN rated for 600 volts. Wiring must be 
arranged so that any piece of equipment can be removed without disconnecting any wiring other 
than the leads to the equipment being removed. All wiring must be marked with permanent clip 
sleeve wire markers. Felt, pencil, or stick back markers will not be acceptable. A copy of the 
wiring diagram for the service enclosure and a typewritten circuit directory must be enclosed in 
plastic and mounted on the inside of the front door. 

All circuit breakers, contactors, and wire must be listed by UL or ETL. The enclosure must 
conform to the NEMA 3-R standard. 

The terminal lugs or strips must be copper or alloyed aluminum. All terminals must be 
compatible with either aluminum or copper conductors. 

The service enclosure must have provisions for the installation of up to a total of 16 single- 
pole circuit breakers, including brass links and mounting hardware. Branch circuit panel must 
use loop wiring rated for 125 amperes with THHN/THWN insulation. All copper wiring used for 
main bussing must be No. 2 AWG THHN/THWN and rated for 125 amperes. 

Nameplates of a reasonable size identifying the control unit therein must be installed on the 
dead front panel. Nameplates must be black laminated plastic with white characters and must 
be fastened by screws. 

The entire service enclosure must be constructed with the highest quality workmanship and 
must meet all applicable codes and must bear a factory applied label of approval by a 
recognized testing laboratory. 

Complete shop drawings on all substitutions must be submitted to the Agency for approval 
prior to fabrication. If the proposed substitute is rejected or if the submittal is not made within a 
reasonable time, the specified equipment must be furnished. 

The Contractor must protect and lock the service enclosure during construction. When the 
Work has been accepted for maintenance, each enclosure must be locked with a Contractor- 
supplied master lock that will accept a Type 2214 key. 

Street light "ON" and "OFF" control will be by photoelectric cell. All conduits and wires must 
be furnished and installed by the Contractor. 

49-2.11.A Metered Service (120/208 Volt, 120/240 Volt)
Where shown on the Plans to install a new signal and lighting service enclosure, the

Contractor shall supply and install a metered service enclosure (120/208V or 120/240V) in 
accordance with Standard Drawing 5-11 and as specified in this section. 

The metered electrical service will be served from SMUD facilities as shown on the Plans. 
Unless otherwise specified, service must be wired for 120/208 volts or 120/240 volts, three-wire 
and single phase as shown on the Plans. 

The service enclosure must consist of a separate metering section and a service section. 
The metering section must be complete with SMUD approved meter socket, steel socket 

cover, and manual circuit closing device. 
The meter section must have a removable cover with the top and front sections welded 

together so that it is rain-tight and padlockable. The meter section must include provisions to 
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allow SMUD to lock and seal the meter section. 
The service enclosure must be fabricated in accordance with the dimensions shown on 

Standard Drawing 5-11. 

The following equipment must be mounted in each metered service enclosure: 

1. One 2-pole, 120-volt alternating current main breaker with 100-ampere trip and a
rating of 10,000 amperes AIC at 120/240 volts. Each main breaker must have an
internal common trip. Each pole must have individual "ON-OFF" control and
handle tie for common operation. Breakers must be Eaton Quicklag C or approved
equal.

2. One single-pole, 120-volt alternating current branch circuit breaker for control circuit
with 15-ampere trip and a rating of 10,000-amperes AIC at 120/240 volts. Breaker
must be Eaton Quicklag C or approved equal.

3. Two single-pole, 120-volt alternating current branch circuit breakers for traffic
signals, each with 20-ampere trip and a rating of 10,000 amperes AIC at 120/240
volts. Breakers must be Eaton Quicklag C or approved equal.

4. Minimum six, single-pole, 120-volt alternating current branch circuit breakers for
street lighting, each sized per the Special Provisions and the Standard Drawings
(minimum 15-ampere trip), and with a rating of 10,000 amperes AIC at 120/240
volts. Breakers must be Eaton Quicklag C or approved equal.

5. Minimum two, 3-pole, normally open, 60-ampere contactors. Coil voltage must be
120 VAC, 60 cycle. Contactors must be Eaton Contactor, Model Number
C25FNF360A, or approved equal.

6. One oil tight "Hand-Off-Auto" selector switch.
7. One solid copper neutral bus.
8. Incoming terminals (landing lugs).
9. Solid neutral terminal strip.
10. Terminal strips for conductors within the cabinet.

49-2.11.B Metered Service with Encapsulated Step-Down Transformer (277/480 Volt to 120-
240 Volt)

Where shown on the Plans to install a new signal and lighting service enclosure with step 
down transformer, the Contractor shall supply and install a metered service enclosure 
(277/480V to 120/240V) in accordance with Standard Drawing 5-12 and as specified in this 
section. 

The metered electrical service will be served from SMUD facilities as shown on the Plans. 
Unless otherwise specified, service must be wired for 277/480 volts, four-wire and three phase 
as shown on the Plans. 

The service enclosure must consist of a separate metering section and a service section. 
The metering section must be complete with SMUD-approved three-phase meter socket, steel 
socket cover and manual circuit closing device. 

The meter section must have a removable cover with the top and front sections welded 
together so that it is rain tight and padlockable. The meter section must include provisions to 
allow SMUD to lock and seal the meter section. 

The service enclosure must be fabricated in accordance with the dimensions shown on 
Standard Drawing 5-12. 

Mounted in each metered service enclosure must be the following equipment: 
1. One 3-pole, 277/480-volt alternating current main breaker with 100-ampere trip and

a rating of 14,000 amperes AIC at 277/480 volts. The main breaker must have an
internal common trip. Each pole must have individual "ON-OFF" control and
handle tie for common operation. Breaker must be Eaton Quicklag GHC or
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approved equal. 
2. Minimum six, single-pole, 277/480-volt alternating current branch circuit breakers

for street lighting, each sized per the Special Provisions and the Standard
Drawings (minimum 15-ampere trip), and with a rating of 14,000 amperes AIC at
277/480 volts. Breakers must be Eaton Quicklag GHC or approved equal.

3. One single-pole, 120-volt alternating current branch circuit breaker for control circuit
with 15-ampere trip and a rating of 10,000 amperes AIC at 120/240 volts. Breaker
must be Eaton Quicklag C or approved equal.

4. One single-pole, 120-volt alternating current branch circuit breaker for traffic
signals, with 20-ampere trip and a rating of 10,000 amperes AIC at 120/240 volts.
The breaker must be Eaton Quicklag C or approved equal.

5. One 2-pole, 120-volt alternating current branch circuit breaker for intersection
safety lighting, with 15-ampere trip and a rating of 10,000 amperes AIC at 120/240
volts. The breaker must have an internal common trip. Each pole must have
individual “ON-OFF” control and handle tie for common operation. The breaker
must be Eaton Quicklag C or approved equal.

6. Minimum three, 3-pole, normally open, 60-ampere contactors. Coil voltage must be
120 VAC, 60 cycle. Contactors must be Eaton Contactor, Model Number
C25FNF360A, or approved equal.

7. One oil tight "Hand-Off-Auto" selector switch.
8. One solid copper neutral bus.
9. Incoming terminals (landing lugs).
10. Solid neutral terminal strip.
11. Terminal strips for conductors within the cabinet.
12. One single-phase transformer rated at 5KVA. Primary must be 277 volts and

secondary must be 120volts. This transformer must supply the traffic signal power.
13. One single phase transformer rated at 2 KVA. Primary must be 480 volts and

secondary must be 120/240 volts. This transformer must provide the power for
intersection safety lighting and the control circuit.

14. Provide primary transformer protection per the NEC.

49-2.11.C Metered Service with Battery Backup Unit (BBU)
Where shown on the Plans to install a new signal and lighting service enclosure with battery

backup, the Contractor shall supply and install a metered service enclosure (120/208V or 
120/240V) in accordance with Standard Drawing 5-13 and as specified in this section. 

The metered electrical service will be served from SMUD facilities as shown on the Plans. 
Unless otherwise specified, service must be wired for 120/208 volts or 120/240 volts, three-wire 
and single phase as shown on the Plans. 

The service enclosure must consist of a separate metering section and a service section. 
The metering section must be complete with SMUD approved meter socket, steel socket 

cover, and manual circuit closing device. 
The meter section must have a removable cover with the top and front sections welded 

together so that it is rain-tight and padlockable. The meter section must include provisions to 
allow SMUD to lock and seal the meter section. 

The service enclosure must be fabricated in accordance with the dimensions shown on 
Standard Drawing 5-13. 

The following equipment must be mounted in each metered service enclosure: 
1. One 2-pole, 120-volt alternating current main breaker with 100-ampere trip and a

rating of 10,000 amperes AIC at 120/240 volts. Each main breaker must have an
internal common trip. Each pole must have individual "ON-OFF" control and
handle tie for common operation. Breakers must be Eaton Quicklag C or approved
equal.

2. One single-pole, 120-volt alternating current branch circuit breaker for control circuit
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with 15-ampere trip and a rating of 10,000-amperes AIC at 120/240 volts. Breaker 
must be Eaton Quicklag C or approved equal. 

3. One single-pole, 120-volt alternating current branch circuit breakers for traffic
signals, with 20-ampere trip and a rating of 10,000 amperes AIC at 120/240 volts.
Breakers must be Eaton Quicklag C or approved equal.

4. Minimum two, single-pole, 120-volt alternating current branch circuit breakers for
street lighting, each sized per the Special Provisions and the Standard Drawings
(minimum 15-ampere trip), and with a rating of 10,000 amperes AIC at 120/240
volts. Breakers must be Eaton Quicklag C or approved equal.

5. Minimum one, 3-pole, normally open, 60-ampere contactor. Coil voltage must be
120 VAC, 60 cycle. Contactor must be Eaton Contactor, Model Number
C25FNF360A, or approved equal.

6. One oil tight "Hand-Off-Auto" selector switch.
7. One solid copper neutral bus.
8. Incoming terminals (landing lugs).
9. Solid neutral terminal strip.
10. Terminal strips for conductors within the cabinet

49-2.11.C.(1) Enclosure Specifications:
Anodized 1/8 inch aluminum, weatherproof enclosure must house Uninterrupted Power

Supply (UPS) and batteries. Enclosure must be TIG welded construction with welding materials 
specifically designed for the material to be welded. Enclosure must have fully framed side 
hinged outer doors with swaged close tolerance sides for flush fit with drip lip and closed cell 
neoprene flange compressed gaskets. Front door must incorporate a full-length piano hinge, 
pad-lockable draw latch (center area on door-latch side), and two pad lockable welded-in place 
vandal-proof tabs (one upper area, one lower area on door-latch side, rated at 2000 lbs. each). 
There must be no exposed nut, bolts, screws, rivets or other fasteners on the exterior of the 
enclosure. Maximum cabinet dimensions 46 inches high by 20 inches wide by 9 inches deep. 
Weight 250 pounds with batteries. UPS must be mounted in an interior tilt out housing with 800 
pound rated stops. Battery connectors must be Anderson Connectors with silver plated 
contacts. Batteries must be installed in fixed position framed trays for seismic safety and be 
readily accessible for maintenance. Batteries must be mounted allowing airflow front and back. 
Enclosure can include two transfer bypass switches, one for UPS bypass the second for 
auxiliary generator (optional). All switches must be panel mounted on interior dead front panel 
board. UV resistant plastic laminated nameplates must identify all controls and major 
components. A plastic covered wiring diagram will be attached to the inside of the front door. All 
components must be factory wired and conform to required NEMA, NEC, and UL standards. A 
chassis ground point must be provided. Panel must be UL 508 Industrial Control Panel rated. 

49-2.11.C.(2) UPS Panel Minimum Features:
• The UPS system must be Tesco 27-000/22-000BBS1400Xl-22UPS or approved

equal.
• UPS bypass and UPS isolation switch.
• Deadfront safety panel board with all switches, indicating fuses, plugs, and isolation

fuses for each battery pre-wired with phenolic nameplates.
• All nameplates must be screwed on phenolic engraved type.
• All wire terminating lugs must be full wrap around type.
• All batteries must be captive spaced from external captive sides in earthquake

proof buckets.
• Cabinet ventilation must be by (qty. 4) 4 inch by 1/4 inch louvers top and bottom

with encapsulated bug screens, cleanable filters and a 100 cfm fan to completely
exchange air 25 time minimum per minute.

• All DC terminals and connections must incorporate safety covers such that the
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safety covers are in place for every normal maintenance mode. 
• Event Counters & Total Run Time Counter.

49-2.11.C.(3) UPS Unit Minimum Specifications:
UPS unit must provide a true sine-wave output with minimum 1400 Volt-Amp continuous

capacity. UPS must provide for utility service isolation when in operation. The minimum rating 
for wattage output will be 950 watts. The UPS must be capable of running an intersection with 
LED lights (for Run Time consult manufacturer). The unit must operate off-line, with transfer 
time of 2 ms or less, with battery condition indicator, with automatic test provisions, and with hot-
swappable batteries (all batteries in system). UPS will automatically recharge batteries from full 
discharge to 95% capacity within 6 hours. UPS will provide on-line operation for a minimum 
input of 92 to 145 VAC, provide full load output of 120VAC – 10% / +4% at 60 Hz +/- 0.05%  
over a temperature range of -37 degrees C (optional adder) to +74 degrees C and be a UL 
Approved Design. The UPS unit must be delivered with maintenance manuals and schematic 
diagrams. 

49-2.11.C.(4) UPS Unit Minimum Features
• 1400VA 950 Watts
• Surge energy withstand 480 Joules, 6.5kA
• Common mode clamping 0 ns < 5ns typical UL 1449
• Conditioned power – Computer quality
• Transient lighting protection – 160 Joules
• Transfer to battery time – 2 ms
• Retransfer to utility – 2 ms
• Each battery must be 24 volts @ 18 AH with heavy duty Anderson plugs and

isolated fused (deadfront panel mounted 30 amp) connections to the UPS for
greater system reliability and ease of maintenance. Series wiring is unacceptable.

• Fan cooling must be fused for locked rotor current.
• Cooling air must be ducted to cool the front and back of each battery with air space

on all four sides and top of battery.
• UPS covers must be 60% open on both sides to diminish the environmental effects

of extreme temperatures.
• Includes a RS232, DB9 Computer Interface Port.
• Low voltage safety design at 24v DC. (Higher voltage DC systems are

unacceptable).

49-2.11.C.(5) UPS Communications Module
Smart Slot Relay I/O Module:
Input #1 Turn the UPS on. 
Input #2 Turn the UPS off. 
Input #3 Start the UPS self-test. 
Input #4 Shut down the UPS (when on battery). 

Output #1 The UPS is on-battery (during a power failure, self-test or run time calibration). 
Output #2 UPS has a low battery – Programmable. 
Output #3 The protected load is not receiving power from the UPS. Output #4 Replace the 
UPS batteries. 
Output #5 The UPS is overloaded. 
Output #6 Any UPS fault or self-test failure. 
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49-2.11.C.(6) Batteries:
Batteries must be maintenance-free, type AGM/VRLA (Absorbed Glass Mat / Valve Regulated

Lead Acid), such as APC Smart-UPS RMXL or approved equal. Batteries must be independently 
pre-wired and individually fused. Batteries must be furnished with heavy-duty 50- amp rated silver- 
plated Anderson connectors. Batteries must be equipped with a 100-amp internal fuse. Batteries 
must be lightweight for personnel safety and protection plus ease of installation and maintenance. 
Batteries with a weight of over 26lbs are not acceptable. 

49-2.11.C.(7) Enclosure Temperature Compensation
Operating temperature must be between -37 and +74 degrees C.

49-2.11.C.(8) Power System Analyzer and Conflict Resolution Module
The UPS must incorporate an integrated Power System Analyzer and Conflict Resolution

Module. The Analyzer must evaluate and make limited adjustments to the incoming utility power and 
will automatically transfer load to the UPS battery back-up power if utility power is lost. When utility 
power becomes available, the system must provide automatic UPS failure detection and 
automatically isolate the failed UPS and transfer the load back to utility power. Once the failure has 
been corrected, the system must return to the normal operation. At a minimum, the system must 
include the following: 

Triple Bypass System for Offline UPS: 
1. SPACT – Smart Power Analyzer with Conflict Monitor Isolation and Transfer

Module.
2. PCM – Power Conflict Monitor
3. The PCM is a totally redundant failsafe system. The PCM monitors load bus power

available continuously. If load bus power fails for 5ms the PCM will transfer and
isolate the UPS and guarantee that commercial power will be locked on.

4. Watchdog Timer – Redundant 5 ms delay and hard transfer to utility power.
5. The outboard Smart Transfer Switch must not interrupt the normal controller

function. Transfer time must be 2ms.
6. Onboard Smart I/O module will execute lockout of battery backup system upon

Smart detection of any inverter UPS fault. If UPS resets itself, it will automatically
be available for backup.

Smart Battery Charger: 
Must charge from shut off discharge to 95% fully charged in less than 6 hours. Batteries must be 

ambient enclosure compensated to less than 120 degrees F. The battery charger must utilize Smart 
Cell Technology to extend battery life. 

49-2.11.C.(9) Warranty
Manufacturers must provide a 2 year factory-replacement parts warranty on the Battery Backup

System. Batteries must be warranted for full replacement for 2 years. The warranty is included in the 
total lump sum price paid for the traffic signal modification. 

Supply and installation of service can with battery backup unit is included in the lump sum price 
paid for traffic signal installation and no additional payment will be made. 

49-2.12 Testing
Testing must conform to Division X, “Electrical Work,” of the State Specifications, except that

references to Functional Testing do not apply, and these Specifications. 
Any fault in any material or in any part of the installation revealed by testing must be replaced or 

repaired by the Contractor, at the Contractor’s expense, in a manner approved by the Agency, and 
the same test must be repeated until no fault appears. 

Attention is directed to the additional requirements in the Contract regarding notifications, 
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scheduling, and approval of testing for traffic signal and street lighting work. 
New or modified street lighting work must be tested with lamps being energized for 24 hours 

continuously. The tests of the street lighting are to identify the light distribution patterns, determine 
the acceptability of the ballasts, fixtures and lamps for electrical and noise standards, verify that all 
connections are electrically and mechanically sufficient, and other purposes as directed by the 
Agency or stated in the Special Provisions. The Contractor must furnish all material and equipment 
for the testing at the Contractor's expense. 

49-2.13 Painting
Unless otherwise specified or shown in the Contract Documents, painting must conform to the

State Specifications and these Specifications. Painting of existing steel street light poles, decorative 
street light poles, signal appurtenances, and bridges must conform to the Special Provisions. 

Painting of newly installed decorative street lights consisting of a steel pole and cast iron 
decorative base cover must conform to the following specifications. 

A. Painting must conform to Section 59, “Structural Steel Coatings”, of the State
Specifications, with the following additions and modifications:
1. Paint materials, unless otherwise specified, must conform to Section 91, “Structural

Steel Coatings”, of the State Specifications.
2. A Certificate of Compliance must be furnished in conformance with the provisions in

Section 6-2.03C, “Certificates of Compliance”, of the State Specifications, certifying
that the coating system furnished complies in all respects with the Contract. Coatings
may be applied before Certificates of Compliance have been received. The
Certificates of Compliance must accompany the order when shipped and be supplied
to the Agency.

3. The steel street light pole, cast iron base, and light fixture must be painted and fully
cured at the time of manufacture and shipped to the job site ready for installation.

4. Light fixtures must be powder coated. Surface preparation and coating application
must be in conformance with both light fixture manufacturer’s specifications and
coating manufacturer’s recommendations. Color will be a Federal Standard 595B
color number as specified in the Contract

B. Surface Preparation (steel pole & cast iron base)
1. All surfaces to be painted must be cleaned in conformance with the requirements in

Surface Preparation Specification No. 6, “Commercial Blast Cleaning”, of the Steel
Structures Painting Council (SSPC-SP6).

2. Cleaning must leave all surfaces with a blast profile consisting of a dense, uniform,
angular anchor pattern of 1.5 to 2.5 mils as measured in conformance with the
requirements in ASTM D4417.

3. All burrs and weld splatter must be completely removed.
4. All surfaces must be clean, dry, and free of any dirt, chalk, dust, oil, grease, salts,

curing compounds, release agents, preservatives and other detrimental foreign matter
before coating application is performed.

C. Coating Application (steel pole & cast iron base)
1. All paint must be applied in accordance with the manufacturer’s recommendations

and these Specifications. Manufacturer’s recoat windows must be adhered to.
2. Apply one prime coat of an epoxy coating. Coating manufacturer and product

identification will be indicated in the Contract and approved by the Sacramento
County Department of Transportation Street Light Operations Section. Dry film
thickness must be between 4 and 8 mils.

3. Apply one intermediate color coat of polyurethane. Coating manufacturer and product
identification will be indicated in the Contract and approved by the Sacramento
County Department of Transportation Street Light Operations Section. Dry film
thickness must be between 2 and 3 mils.

4. Apply one finish clear coat of polyurethane. Coating manufacturer and product
identification will be indicated in the Contract and approved by the Sacramento
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County Department of Transportation Street Light Operations Section. Dry film 
thickness must be between 2 and 3 mils. 

5. Total system dry film thickness must be a minimum of 9 mils.
6. The bottom of the base plate and the interior of the steel street light pole up to the

handhole must be coated with one coat of the epoxy primer (6 to 8 mils dry film
thickness). The top and edges of the base plate and the exterior of the pole must be
multi-coated as detailed above.

7. The interior of the cast iron base, including the access doors, must be coated with
one coat of the epoxy primer (between 6 and 8 mils dry film thickness). The exterior
and edges of the cast iron base, including the access doors, must be multi-coated as
detailed above.

8. The access doors on the cast iron base must be removed during the painting
process.

9. The color coat polyurethane will be a Federal Standard 595B color number as
indicated in the Contract, or as directed by Agency.

D. All coatings must comply with Proposition 65 regarding cancer-causing agents.
E. All street light components must be packaged for shipping to prevent damage to the

coatings during loading, transport, and unloading.
F. An appropriate quantity of touch–up paint (epoxy primer, color polyurethane, and clear

polyurethane) must be supplied with each shipment.
G. After installation of the street light (pole, decorative base cover, and fixture), any

damaged coatings must be repaired with the supplied touch-up paint. Clean and prepare
the damaged area by abrading with 100 grit sandpaper.

49-3  CONTROLLER ASSEMBLIES 
All controller assemblies will be furnished by the Agency unless otherwise shown or specified in 

the Contract. 
The controller assemblies must be installed complete by the Contractor. The Contractor must 

construct the foundation and install the controller cabinet on the constructed foundation as shown on 
the Plans and as designated by the Agency. Seams where the controller cabinet rests on the 
foundation must be sealed with an approved joint sealing compound. The Contractor must make all 
wire connections to the appropriate terminals in the cabinet. All detector equipment external to the 
wired cabinet must be furnished and installed by the Contractor. The Contractor must provide anchor 
bolts for each controller cabinet. 

Upon the receipt of a written request to the Agency at least 2 Working Days in advance, 
equipment and materials will be made available to the Contractor for pick up. The Contractor is 
responsible for the safe pickup and delivery of the Traffic Controller Assemblies to the work site. 
Traffic Controller Assemblies must be delivered directly to the work site and installed the same day 
they are acquired by the Contractor. See Section 49-7, “Agency-Supplied Equipment”, of these 
Specifications for time, place, and person to contact for pick up arrangements. 

49-4 TRAFFIC SIGNAL FACES AND FITTINGS 
Traffic signal faces and fittings must conform to the State Specifications, and these 

Specifications. 

49-4.01 Vehicle Signal Faces
All vehicle signal sections, housings, and visors must be metal. The Contractor must remove all

manufacturing labels from the traffic signal head lenses prior to installation. 
All vehicle signal heads supplied by the Contractor must have 12-inch (300mm) signal faces. All 

vehicle signal heads must be illuminated by light emitting diode (LED) units that are Caltrans- 
approved. The LED modules must be Gelcore or Dialight or County approved equal. 

All vehicle signal heads shall have a 15-year warranty. 
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49-4.02 Programmable Directional Louvers
Plastic programmable directional louvers are only permitted where shown or specified in the

Contract. Plastic programmable directional louvers must be Pelco Brand GPL (Geometrically 
Programmed Louver) or approved equal. 

49-4.03 Backplates
Backplates must be furnished and installed on all vehicle signal faces. All backplates must be

metal. 
Backplates shall have a 2-inch retroreflective strip on the face around the perimeter per State

Specification 86-1.02R(3). 

49-4.04 Pedestrian Signal Faces
Pedestrian signal heads must be of the “countdown” variety and must conform to the following

specifications: 
1. The design of pedestrian signal heads must conform to Sections 4E.04, “Size,

Design, and Illumination of Pedestrian Signal Head Indications” and 4E.07,
“Countdown Pedestrian Signals”, of the current edition of the Federal Highway
Administration Manual on Uniform Traffic Control Devices (MUTCD), including
approved errata, revisions, and California supplements, the State Specifications,
and these Specifications.

2. The housing, finish, control, and terminal blocks of pedestrian signal heads must
conform to the State Specifications, except that the housing must be metal.

3. The display of pedestrian signal heads must consist of integrated WALKING
PERSON and UPRAISED HAND symbols on the left side and a countdown timer
display on the right side. The integrated WALKING PERSON and UPRAISED
HAND symbols portion of the display must conform to the documents listed in item
1 above. In addition, the WALKING PERSON and UPRAISED HAND symbols
must be Caltrans-approved LED type and must be solid. Outline style symbols
must not be used. The countdown timer portion of the display must conform to the
documents listed in item 1 above and the specifications in item 4 below.

4. The countdown timer portion of the display must consist of Portland orange
numbers that are 9 inches in height on a black opaque background. The display
must be capable of indicating the numbers 0 through 99 inclusive. The numbers 0
through 9 inclusive must be displayed as a single digit (i.e. without a leading zero,
the left digit dark). The display must be high-intensity LED type in conformance
with Caltrans specifications for LED modules. The display must be legible, day or
night, from a minimum distance of 120 feet from the signal. The timer must
calculate and display the appropriate Flashing Don't Walk time, as programmed on
the signal controller, after one cycle of Flashing Don't Walk operation. The timer
must continuously recalculate Flashing Don't Walk time each cycle so that the unit
will display the proper Flashing Don't Walk time after any change in the settings for
that phase on the traffic signal controller. If the Flashing Don’t Walk timing is
interrupted or shortened (e.g. transition into a preemption sequence or transition to
flashing mode), then the countdown timer portion of the display must be
discontinued and go dark immediately.

5. Each pedestrian signal head must have an egg crate or Z-crate type screen as
specified under number 2 of Section 86-1.02S(3)(d), “Front Screen”, of the State
Specifications, modified as follows:

a. The screen must be fabricated from aluminum anodized flat black or finished with
lusterless black exterior grade latex paint formulated for application to properly
prepared metal surfaces or must be fabricated from flat black plastic.

b. The frame for the screen must be aluminum alloy; polycarbonate will not be
allowed.
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c. The only alternate method of screening allowed is to eliminate the screen
completely and design the pedestrian signal head display, so the results are at
least equal to those obtained with the use of the egg crate or Z-crate type screen
as determined by the Agency.

d. Visors are not required for pedestrian signal faces.
The Contractor must mount the framework for all pedestrian signals, so the terminal section is 

positioned on the back side of the associated traffic signal poles, i.e., the side furthest from the 
public roadway. 

The following meet the standards for Pedestrian Signal Heads and are approved for use on 
Sacramento County signals: 

• Dialight countdown module
• GE countdown module
• Signal housing shall be painted olive green, manufactured by McCain or Peek.

49-5 DETECTORS 
The Contractor shall call the Project Inspector, or the County’s Construction Management and 

Inspection Division (CMID) at (916) 875-2700 if the Project Inspector is unavailable, to provide three 
(3) working days’ notice for interruption of traffic signal detector function for each affected
intersection.

Traffic signal loop detectors shall only be installed when existing loop detectors are damaged 
during construction and the Contractor has approval from the Agency to install loop detectors. 

Detectors must conform to the State Specifications, and these Specifications. 

49-5.01 Loop Detectors
At locations where existing loop detectors are damaged and the Agency has approved repair of

the damage by replacing with new loop detectors, all work shall be in accordance with this section or 
as directed by the Engineer. 

Traffic signal loop detectors shall be installed as detailed on Standard Drawings 5-18 and 5-19A. 
At advanced detector locations, loop detectors that are more than 100 feet from the associated stop 

bar at the signalized intersection, the Contractor shall replace any damaged loop detector with a new 
Type A loop detector (one per lane). If there is no existing detector handhole in the vicinity of the 

new loop detector, a new detector handhole and conduit connecting to the associated pull box shall 
be supplied and installed. At presence detection locations, loop detectors that are less than 100 feet 

from the stop bar at the signalized intersection, the Contractor shall replace any damaged loop 
detector with one or more Type A loop detectors as needed so that there are 4 working loop 

detectors per lane, spaced as shown on Standard Drawings 5-18 and 5-19A. If there is no detector 
handhole in the same lane as the new loop detector(s), a new detector handhole and conduit 

connecting to the associated pull box shall be supplied and installed. Detector handholes shall be 
installed per State Specifications. All costs associated with the replacement of damaged loop 
detectors, including the supply and installation of detector handholes and connecting conduits, will 
be borne by the Contractor and no additional compensation will be allowed therefor. 

Splices shall be insulated as specified in these Specifications. 
Detector lead-in cables shall be continuous, without splices, from the controller cabinet detector 

panel terminal block to the loop termination pull box. 
All induction detector loop and lead-in cable shall be tested in accordance with procedures 

outlined in Drawing 5-18, “Loop Detectors,” of these Specifications. All test results and corrections 
of failures shall be documented and become a permanent record for future reference. The 
Contractor shall splice new detector loops connected to new or existing detector lead-in cable. All 
testing shall be done and approved prior to the County returning the traffic signal to normal function. 

The Contractor shall be responsible for laying out all detector loops in conformance with these 
Specifications. Loops shall be marked, and their location approved by the Engineer prior to 
pavement cutting. All costs associated with traffic control, measuring, and marking required to 
properly locate detector loops shall be borne by the Contractor and no additional compensation will 
be allowed therefor. 
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49-5.01.A Construction Materials
Either Type 1 or Type 2 loop detector conductor wire, as defined in Section 86-1.02F(2)(c)(iii),

“Inductive Loop Conductors,” of the State Specifications, may be used. 
Loop detector lead-in cable must consist of 4 No. 18 AWG stranded copper conductors insulated 

with 9 mils minimum of polypropylene, color coded, parallel laid, twisted together with 4 to 6 turns 
per foot. An amorphous interior moisture penetration barrier must be provided to prevent hosing, 
siphoning, or capillary absorption of water along cable interstices. Aluminum polyester shielding 
must be applied around the conductors. The outer jacket must be 32 mils minimum thickness, high 
density polyethylene conforming to ASTM D1248, 65T for Dielectric Material, Type I, Class C, Grade 
5, J3. The diameter of the lead-in cable must be approximately 1/4 inch. 

49-5.01.B Installation Details
Installation and testing must conform to the details and notes shown in the Standard Drawings

and these Specifications. 
Unless otherwise indicated in the Contract, loop detectors must be installed after the 

construction of all lower lifts of paving and after construction of pavement leveling courses but prior 
to the placement of the final lift of asphalt concrete for the affected portion of the roadway. Detector 
handholes must be centered in the associated vehicle lane and must be located approximately 4 feet 
clear of the nearest traffic signal loop detector. Loop detectors that are installed in the vehicle lane 
closes to the edge of pavement, either with or without curbs and gutters, must be constructed such 
that the wires connecting the loops to the associated detector handhole run on the side of the loops 
further from the edge of pavement. 

Unless otherwise shown or specified in the Contract or directed by the Agency in the field, each 
new detector loop must be 5 feet by 5 feet and must be centered in the traveled lane. All detector 
loops must be field marked by the Contractor and their location approved by the Agency prior to 
pavement cutting. For installations that will serve lanes that are not parallel or concentric to lane 
markings existing at the time of loop installation, the Contractor must accurately mark the future lane 
lines prior to pavement cutting. 

Sawcut slots must be cut into the pavement to the depth and width shown on the Standard 
Drawings. Slots cut in the pavement must be blown out with compressed air, then dried and 
inspected for any sharp objects or corners, which must be removed prior to installation of loop 
conductors. All conductors and conductor loops installed in the traveled way must be installed so 
that the top of the conductor is a minimum of 5/8 inch below the surface grade of the street. 

Unless specified otherwise, each loop must consist of the 3 turns of conductors for each detector 
loop. All detector loops located two hundred 250 feet or farther from the stop line must consist of 4 
turns of conductors for each detector loop. In each traffic lane, the loop detector at the stop bar shall 
have four turns instead of three. Other loop detectors that are located within one hundred feet of the 
stop bar in each traffic lane shall have three turns each. 

The loop conductors must be installed in the slots using a 5/16 to 1/4 inch wooden paddle. As it 
is installed, the wire must be kept under slight tension and must be kept in the slots with suitable 
cardboard wedges. The cardboard wedges must not be removed until the loop sealant operation 
requires removal. 

Loop conductors must be installed without splices and must terminate in the nearest pull box. 
Detector loops must be joined, in series, in the nearest pull box. See the Standard Drawings for 
typical loop connection details. 

Each detector loop must be identified and tagged by loop number, start (S), and finish (F). Loop 
lead-ins must be individually identified as shown on the Plans. Identification must be by means of 
bands placed on the lead-in cable. 

Each detector loop circuit must be tested for continuity, circuit resistance, and insulation 
resistance at the controller location. The loop circuit resistance must not exceed 0.50 ohms plus 0.35 
ohms per 100 feet of lead-in cable. The insulation resistance must be performed between each 
circuit conductor and ground. The megged insulation resistance must not be less than 200 
megohms. The Contractor must replace any detector loop that fails this test at the Contractor's 
expense. All test results and corrections of failures must be documented. Test documentation must 
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be provided to the Agency to become a permanent record for future reference. All testing must be 
completed to the satisfaction of the Agency prior to traffic signal turn-on. 

All loop conductors shall be spliced to a lead-in cable, which shall be run continuous without 
splices from the pullbox, adjacent to the loop detector, to the detection termination panel in the 
controller cabinet. All splices between loops and the lead-in cable shall be soldered. For presence 
detection loop detectors, those loop detectors that are located within one hundred feet of a stop bar, 
the loops in each traffic lane shall be spliced to two detector lead in cables. For any traffic lane 
approaching a traffic signal for which loop detection is shown to be installed, the loop detector that is 
closest to the stop bar shall be spliced to one detector lead in cable and the other presence loop 
detectors in that lane shall be spliced to a second detector lead in cable. 

If the conduit is not dry, the ends of all lead-in cable must be taped and waterproofed prior to 
installation. If splicing is not done immediately after installation, the ends of both the loop conductors 
and lead-in cable must be taped and waterproofed with an electrical insulating coating. The 
insulating coating must be fast drying, resistant to oils, acids, alkalis and corrosive atmospheric 
conditions and must be compatible with the insulations used in the conductors and cables. 

The Contractor may use any of the sealants described in Section 86-1.02W, “Loop Detector 
Sealants,” of the State Specifications; however, the top portion of any slot to be sealed (from a depth 
of approximately one half inch from the roadway surface to approximately one-eighth of an inch from 
the roadway surface) shall be sealed with elastomeric sealant. 

Where indicated, detector lead-in cable (DLC) shall be installed from the pull box to the controller 
cabinet at the locations indicated on the Plans or as directed by the Engineer. DLC is to be installed 
into an existing conduit system using the following procedures: 

1. Disconnect loop wires from DLC.
2. County Traffic Operations to place the signal controller on “Recall”.
3. Remove the DLC to the controller cabinet.
4. Install DLC as shown in these Specifications or as directed by the Engineer.

The Contractor shall splice to loop wires and test detector functionality. 
Detector handholes must be type “B.” Detector handholes must be installed at the locations 

shown on the Plans, in the center of the lanes and in conformance with the Standard Drawings. The 
cement used to join the ABS sweep “Y” to the PVC conduit must be capable of providing a solvent 
type weld between the two materials. 

49-5.01.C Splicing Details
All splicing must be made in a dry environment. The splice between the lead-in cable and the

loop conductors in the adjacent pull box must be a soldered waterproof type. This must be 
accomplished by stripping and cleaning ends of wires, twisting ends together, dipping twisted ends 
in flux, then soldering. Open flame soldering will not be permitted. Wire insulation must not be 
damaged while soldering. The soldered splice must be protected with an electrical spring connector 
of 3-part construction. 

The 3-part construction spring connector must consist of a zinc-coated, free-expanding steel 
spring enclosed in a steel shell with a jacket of polyvinyl chloride. The outer jacket must have a 
flared skirt, be flexible, and be able to withstand 105 degrees C temperature continuously. Each 
splice must have the spring connector sized in accordance with the manufacturer's 
recommendations for the number of conductors and gauges being spliced. Wire strip lengths must 
also be in accordance with the manufacturer's recommendations. 

After the spring connector has been applied to the splice, the Contractor must apply tape sealant 
to the splice. The tape sealant must be applied over the entire area of the splice and overlap the 
spring connector and detector lead-in cable at least 1-1/2 inches. The tape sealant must be Thomas 
and Betts Catalog No. HSTS25 or approved equal. 

The Contractor must then apply heat-shrink tubing over the splice. Heat shrink tubing must be 
medium or heavy wall thickness irradiated polyolefin tubing containing an adhesive mastic inner wall. 
Minimum wall thickness prior to contraction must be 0.04 inch. When heated, the inner wall must 
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melt and fill all crevices and interstices of the object being covered while the outer wall shrinks to 
form a waterproof insulation. Each end of the heat-shrink tube or the open end of the end cap of 
heat-shrink tubing must, after contraction, overlap the conductor insulation at least 1-1/2. Heat shrink 
tubing must conform to the requirements of UL Standard 468D and ANSI C119.1, for extended 
insulated tubing at 600 volts. The Contractor must use the appropriate size heat-shrink tubing from 
the following Thomas and Betts Catalog Numbers HS6- 1, HS6-1L, HS4-30, HS40-400 or equal 
product if approved by the Agency. 

All heat shrink tubing must meet the following requirements: 

Shrinkage Ratio: 33 percent, maximum, of supplied diameter when heated to 
125°C and allowed to cool to 25°C 

Dielectric Strength: 350 kilovolts per inch, minimum 
Resistivity: 1014 ohms - centimeter, minimum 
Tensile Strength: 2,000 lbs. per square inch, minimum 
Operating Temperature: -40°C to 90°C (135°C Emergency)
Water Absorption: 0.5 percent, maximum 

When 3 or more conductors are to be enclosed within a single splice using heat-shrink tubing, 
mastic must be placed around each conductor, prior to being placed inside the heat- shrink tubing. 
The mastic must be the type recommended by the manufacturer of the heat- shrink tubing. 

Heat-shrink tubing must not be heated with an open flame. A heating device designed for the 
purpose is required. Immediately after heating the splice and while the internally-applied sealant is 
still liquid, the open end of the splice must be clamped together until the sealant dries. 

If any detector lead-in splice fails within 1 year due to poor workmanship, the Contractor must 
replace all detector lead-in splices made by the Contractor within the intersection. 

Where shown on the Plans, detector loops must be sawcut into detector handholes. Detector 
handholes must be installed in accordance with these Specifications and as shown on the Standard 
Drawings unless otherwise specified or directed by the Agency. Splicing in the detector handholes is 
not permitted. 

Conduit from the detector handhole to the adjacent pull box must be sized as shown below: 

Conduit Size Loop Conductors 
1-1/2" minimum 1-4 pairs
2" minimum 5 or more pairs 

49-5.02 Video or Hybrid Video/Radar Detection System
A video or hybrid video/radar detection system (detection system) shall be supplied and installed

for those locations indicated in the Contract. Detection system shall be video or hybrid video/radar 
per these Specifications unless otherwise approved by the Agency. The detection system shall 
consist of: 

• Detection units
• Shelf mount CCU (shall be 4 sensor capable even if less are used at initial install)
• Riser pole for video cameras: Pelco AG-0175, 74” tube, no color, or approved equal.
• Riser pole for hybrid video/radar units: Pelco AG-0169, 74” tube, no color, or approved

equal.
• Cabling
• Surge protection device
• 10.4” diagonal color LCD video monitor with integral stand
• Industry standard 3-button USB mouse
• Appropriate SDLC connection hardware as necessary when not installed in a TS-2 Type

1 signal controller cabinet

Detection units and CCU shall be of the manufacturer’s official product line. Other hardware 
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listed shall be as recommended and approved by the detection unit manufacturer. 
Unless there is a bid item for a detection system, the detection system, including but not limited 

to specified hardware, software, warranty, maintenance, and support, is included in the lump sum 
price paid for the traffic signal installation, and no additional compensation will be allowed therefor. 

Where indicated on the Plans for signalized intersection approaches when the vehicle detection 
area is more than one hundred feet from the associated stop bar, the Contractor shall supply and 
install a hybrid video/radar detector that can detect and differentiate vehicles and bicycles, in 
daylight and nighttime. The hybrid video/radar detector shall be “Iteris Vantage Vector on the Next 
Platform with shelf mount CCU” or approved equal. 

Where indicated on the plans for signalized intersection approaches where the vehicle detection 
area is less than one hundred feet from the associated stop bar, the Contractor shall supply and 
install a video detector or hybrid video/radar detector that can detect and differentiate vehicles and 
bicycles, in daylight and nighttime. The video detector or hybrid video/radar detector shall be “Iteris 
Vantage Next Camera with shelf mount CCU” or “Iteris Vantage Vector on the Next Platform with 
shelf mount CCU” or approved equal. 

49-5.02.A Installation
After the signal poles and arms have been erected, and before any holes are drilled, the

Contractor shall notify the Engineer or Inspector and the area Signal Maintenance Supervisor at 
least five (5) working days in advance to request approval for mounting locations of the detection 
units. The Signal Maintenance Supervisor, or assigned signal technician, will meet with the 
Contractor and finalize/approve the exact mounting locations. If the Contractor installs detection 
units before receiving approval, the Contractor will need to relocate the detection unit or units as 
determined by the County at no cost to the Agency. The locations determined could be different 
from those indicated on the Plans. 

The detection units shall be mounted per manufacturer’s recommendations using 1” heavy 
stainless steel banding material. Video camera detection units shall be mounted on the signal mast 
arm using a six foot riser pole. Hybrid video/radar detection units shall normally be mounted directly 
on the signal mast arm but may require installation on a six foot rise pole in cases with a shorter 
signal mast arm to avoid conflict with signs or EVP detector. 

The Contractor shall supply and install continuous cabling without splices from each detection 
unit to the signal controller cabinet. Cabling shall be as recommended and approved by the 
detection system manufacturer. 

Each cable shall have 10 feet of slack at the detection unit (stored inside the pull box closest to 
the pole) and 20 feet of slack at the signal cabinet (stored in the signal cabinet pull box) when 
connected and terminated in the final configuration. 

The cable shall be physically supported, strain relieved, protected from chafing, and water 
sealed where the cable enters the mast arm, provided by a rubber grommet. The rubber grommet 
shall be located on the side of the mast arm facing away from the intersection and 45 degrees down. 

The Contractor shall install all equipment and cables (including cable terminations) external to 
the signal controller cabinet. The Contractor shall provide to the Agency all equipment for inside the 
controller  cabinet  at  least  two  (2)  weeks  prior  to  signal turn on. The Agency shall install all 

equipment and make all cable terminations inside the signal controller cabinet and perform initial 
programming and testing. 

49-5.02.B Warranty
The supplier shall provide a three-year warranty of the detection system. During this period

technical support shall be available from factory-certified personnel via telephone within 4 hours of 
receipt of request. 
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49-5.03 Emergency Vehicle Detector Cable, Detectors, and Phase Selectors
The Contractor shall supply and install GTT Opticom 138 IR Detector Cable, or approved equal,

where emergency vehicle detector (EVD) conductors are shown on the Plans. Opticom cable must 
be installed to the EVD installed on the traffic signal mast arms, as shown on the Plans. 

The Contractor must supply and install EVD’s for each mast arm signal installation and at 
locations shown on the Plans. Unless otherwise shown on the Plans, EVD’s shall be GTT Opticom 
721 Detector, or approved equal. EVD’s must be installed on the top of the signal mast arm at the 
locations indicated on the Plans or at the location on the mast arm as directed by the Agency in the 
field. For each EVD installation, the associated cable must be continuous and unspliced from the 
detector to the controller cabinet. The Contractor must provide for 5 feet of conductor slack in the 
pull box at the base of each pole with an EVD installation. 

The Contractor shall supply one (1) EVD phase selector for each new traffic signal controller 
cabinet that is being installed under this Contract. EVD phase selector shall be GTT Opticom Model 
764 Multimode Phase Selector or approve equal. The Contractor shall supply the phase selector to 
the County a minimum of two weeks prior to the date of traffic signal controller cabinet installation. 

49-5.04 Pedestrian Push Buttons
The Contractor must supply and install push buttons that provide accessible pedestrian signals

to users. The push buttons must have the following features integrated into the devices: 
1. an audible push button locator tone,
2. an audible walk signal and
3. a tactile arrow.
Operation of the push button must activate both the “walk” interval and the accessible pedestrian

signals. During the “walk” phase of signal operation the associated pedestrian push button must 
have both audible and vibrotactile indications. The vibrotactile indication must be provided by a 
tactile arrow on the push button that has high visual contrast (light on dark or dark on light), must be 
aligned parallel to the direction of travel on the associated crosswalk, and must vibrate during the 
“walk” interval. 

The audible “walk” indication must be a tone that repeats at 8 to 10 ticks per second during the 
entire “walk” phase. The audible tone used as a “walk” indication must consist of multiple 
frequencies with a dominant component at 880 Hz. 

The unit must be able to produce a speech message that can be used instead of the above 
described audible “walk” indication. The speech message must be customizable for the location 
where the device is installed. For example, a unit installed at a crosswalk that crosses Main Street 
must be able to produce a speech message that says, “Main Street. Walk sign is on to cross Main 
Street.”. 

The volume of the “walk” indication, the speech message, and of the locator tone, must be set to 
a maximum of 5dBA louder than ambient sound. The device must provide for automatic volume 
adjustment in response to changes in ambient traffic sound levels up to a maximum volume of 
100dBA. 

Following the audible walk indication, the accessible pedestrian signal must revert to the push 
button locator tone during the pedestrian change interval. The push button locator tone must have a 
duration of 0.15 seconds or less and must repeat at 1 second intervals. The locator tone must be 
deactivated when the traffic signal is operating in a flashing mode. The locator tone must be intensity 
responsive to ambient sound and must be audible six to twelve feet from the installed location of the 
push button. 

The housing for the accessible pedestrian signal device must incorporate mounting space for the 
pedestrian push buttons signs described below. 

The County has preapproved the use of the following accessible pedestrian push button signal 
devices: 

• iDS3 Accessible Pedestrian Signal by Polara Enterprises (three wire system), iDS3-CA –
Caltrans Prescribed Failsafe Mode.
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Use of other devices that meet the requirements above might be allowed upon review and 
approval by County of Sacramento’s Department of Transportation. The Contractor may propose 
use of a device other than one of the ones listed above by supplying manufacture’s information 
about the proposed device a minimum of 3 weeks prior to the date planned for ordering the 
equipment. The Agency may request submittal of a sample device for testing. 

In addition to the pedestrian push buttons shown on the Plans, the Contractor must provide the 
Agency with one additional push button unit including control module. The push button unit must 
match the ones installed on the project and must meet all of the above requirements. 

Pedestrian push button signs shall be sign R10-3j(CA) of the latest CAMUTCD. The signs shall 
be metal and have an anti-graffiti coating. 

Each pedestrian push button unit must be mounted on traffic signal poles so the center of the 
portion of the unit that is intended to be pushed is located no lower than 42 inches above the surface 
of the sidewalk or walkway adjacent to the pole. At locations where installation of the pedestrian 
push button is not practical at 42 inches, the unit must be placed so the portion of the unit that is 
intended to be pushed is located between 42 and 48 inches above the surface of the sidewalk or 
walkway adjacent to the pole. 

49-6 LIGHTING 
Lighting must conform to the State Specifications, and these Specifications. 

49-6.01 Street Lights
Street Lights shall be standard Type A in accordance with Standard Drawing 5-1, unless

otherwise shown on the Plans or directed by the Engineer. 
Type A street lights shall be wired so that the fuse is installed in the street light pole hand hole. 

49-6.02 Photoelectric Controls
The control circuit wiring between the photoelectric unit and the contactor must be installed as

shown on the Standard Drawings. 
Unless otherwise shown or specified in the Contract, the photoelectric controls must be Type II 

as modified herein. Type II photoelectric control must consist of a luminaire mounted EEI-NEMA 
twist-lock type photoelectric unit in a weatherproof housing, a separate contactor and a test switch 
located in the service enclosure. 

Switches must be furnished with a nameplate reading "Hand-Off-Auto" and must be connected 
as specified in Section 49-2.11, “Service”, of these Specifications and as shown on the Standard 
Drawings. Test switch must have an "OFF" position. 

49-6.02.A Photoelectric Unit
The photoelectric unit will be supplied by the Contractor. The photoelectric unit must be

compatible with Light Emitting Diode (LED) street light luminaires. Photoelectric units must be Dark 
to Light DLL Elite long life LED photocell – DLL127 F 1.5 or approved equal. 

The photoelectric unit receptacle must be an EEI-NEMA twist-lock type and must be provided on 
the luminaire(s) as shown on the Plans. If approved by the Agency, mounting brackets must be used 
where luminaire mounting is not possible. 

49-6.02.B Contactors
Contactors must be as specified in Section 49-2.11, “Service”, of these Specifications and as

shown on the Standard Drawings. 

49-6.02.C Contactor and Test Switch Housing
Contactor and test switch housing must be as specified in Section 49-2.11, “Service”, of these

Specifications and as shown on the Standard Drawings. 
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49-6.02.D Wiring
Wiring must be as specified in Section 49-2.11, “Service”, of these Specifications and as shown

on the Standard Drawings. 

49-6.03 Light Emitting Diode (LED) Luminaires
LED luminaires must be of the wattage and ANSI light distribution pattern shown on the plans

and specified in the Special Provisions. Safety light luminaires for use at signalized intersections 
must be on the list prepared by the State of California Department of Transportation titled “Pre- 
Qualified Product List LED Luminaires”, latest version. 

The luminaire must consist of a housing, LED array, and electronic driver (Power supply). Each 
luminaire must be rated for a minimum operational life of 100,000 hours, and must be designed to 
operate at an average nighttime operating temperature of 70 degrees F. The individual LEDs must 
be connected so that a catastrophic loss or failure of one LED will not result in the loss of the entire 
luminaire. The luminaires must be listed with Underwriters Laboratory, Inc., under UL1598 for 
luminaires, or an equivalent standard from a recognized testing laboratory. 

The luminaires must operate at 60 Hz AC line over a voltage range of 95 to 277 Volts AC and 
must have a power factor of 0.90 or greater. The on-board circuitry must include surge protection 
and must prevent perceptible flicker to the unaided eye. The luminaire shall be compatible with 
currently utilized lighting control systems and photocell controls as detailed in ANSI/IEEE C136.41.2. 

The luminaire must have a correlated color temperature of 4,000K +300, and a color rendition 
index of 65 or greater. The luminaire must have a BUG (Backlight, Uplight and Glare) rating of B2 
U0 G2. 

The heat sink material must be aluminum, and thermal management must be passive by design. 
The luminaire must contain circuitry that will automatically reduce the power to the LEDs to 50% of 
normal operating power, or to a level that will ensure that the maximum junction temperature is not 
exceeded, when the ambient, outside air temperature is 100°F or greater. 

The maximum weight of the LED luminaire must be 35 pounds, and the maximum effective 
projected area must be 1.4 square feet. The housing must be light grey in color. The housing must 
be constructed of materials that are designed to withstand a 1,000-hour salt spray test as defined in 
ASTM Designation B117. Each housing must be provided with a slip fitter, clamping bracket, and 
two or four bolts capable of mounting on mast arms from 1-5/8 to 2-3/8 inch outside diameter. 

The optical assembly of the luminaire must be protected from dust and moisture intrusion per the 
requirements of IP-66. The electronics/power supply enclosure must be protected per the 
requirements of IP-43 (Minimum). 

Each luminaire must be supplied with a photoelectric unit receptacle and rain tight shorting cap. 
Field wires connected to the luminaire must terminate on a barrier type terminal block secured to 

the housing. When components are mounted on a down-opening door, the door must be hinged and 
secured to the housing. A safety cable must mechanically connect the door to the housing. 

Luminaires must be vibration tested in conformance with California Test 611, or other 
internationally recognized vibration test standard. 

Each luminaire must have the manufacturer’s name, trademark, model number, serial number, 
and date of manufacture (Month-Year) permanently marked inside each luminaire and outside of 
each box. Each luminaire must be marked on the underside with a suitable decal visible from the 
ground that includes the fixture’s system wattage and identifies the luminaire as an LED type. 

The manufacturer must provide a warranty against loss of performance and defects in materials 
and workmanship for the luminaires for a period of 120 months after acceptance of the luminaires. 
The warranty must include language indicating that replacement luminaires must be provided 
promptly after receipt of luminaires that have failed, at no cost to the County. 

Lighting fixtures used for street lighting shall be as required by the latest version of the County of 
Sacramento Improvement Standards or approved equal. 
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49-7 AGENCY SUPPLIED EQUIPMENT 
All equipment and materials supplied by the Agency will be available to the Contractor at the 

County Corporation Yard at 4135 Traffic Way near the intersection of Bradshaw Road and Kiefer 
Boulevard. The Contractor must inform the Agency and the Traffic Signal and Street Light Manager 
at least 2 Working Days in advance of date equipment pickup is required. The hours for pickup are 
9:00 a.m. to 3:00 p.m. Monday through Thursday. Full compensation for pick-up and transport to the 
job site is considered as included in the lump sum price for the traffic signal work. 

49-8 REMOVING AND SALVAGING ELECTRICAL EQUIPMENT 
All traffic signal and street lighting equipment shown on the Plans as "Salvaged to the County", 

including but not limited to such items as controller units, cabinets, signal heads, luminaires, 
standards, mast arms, ballasts, service equipment, conduit, conductors, cables, and detector contact 
items, must be delivered, in the same condition as before removal, by the Contractor to the County 
Corporation Yard located at 4135 Traffic Way. 

All poles, signal arms, luminaire arms, tie rods, and appurtenances must be tagged with a 
suitable waterproof tab and marking pen before removal from the work site. The tag must give the 
date, the intersection name, corner, and location from which the equipment was removed as shown 
on the Plans. 

The Contractor must inform the County Traffic Signal Shop at least 2 Working Days in advance 
of the date equipment drop-off is required. The hours for drop-off are 9:00 a.m. to 3:00 p.m., Monday 
through Thursday. The Contractor must be responsible for unloading the equipment at the County 
Corporation Yard, including providing any necessary cranes or other lifting devices. Full 
compensation for transport to and drop-off at the County yard is considered included in the lump 
sum price paid for the traffic signal work. All other traffic signal and street lighting equipment shown 
on the Plans as salvaged become the property of the Contractor and must be removed from the 
right-of-way by the Contractor. 

49-9 IP CAMERA 
The Contractor shall furnish and install IP cameras on traffic signal poles and/or mast arms as 

indicated on the Plans. See Standard Drawing 5-21 for mounting and connection details. 
The IP camera shall be AXIS Q6315-LE PTZ dome network camera or approved equal. Camera 

shall connect through the County’s network and all camera functions shall be fully capable of 
working with the County’s existing Genetec Inc. Security Center software. In addition, the Contractor 
shall provide training for both the camera setup, including connection to the network, and operation. 

The camera system shall have following components, or approved equals: 

Manufacturer Model Number Description 
AXIS Q6315-LE PTZ dome network camera 
AXIS T91B67 Pole mount bracket 
AXIS TQ-6501-E Parapet mount bracket 
Pelco Products AB-3034 Astro-Brac Clamp Kit, 1-1/2” NPS Cable Mount, stainless steel 

cable, no color 
AXIS T94A01D Pendant kit 
AXIS 5700-371 RJ45 PushPull connector 
Primus Cable C5CMXT Outdoor rated Category 5e cable, black with water blocking layer 
AXIS T8154 60 W SFP Midspan PoE power injector 
AXIS TU8001 Ethernet surge protector 

All firmware found in products shall be the latest provided by the manufacturer, or of a version as 
specified by the provider of the Video Management Application (VMA). 

All equipment shall be tested and configured in accordance with instructions provided by the 
manufacturer. 

Full compensation for IP Camera as specified herein shall be considered as included in the 
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LUMP SUM price paid for traffic signal installation and/or traffic signal modification and no additional 
compensation will be allowed therefor. 

49-9.01 IP Camera Mounting
Mast arm mounted cameras shall be installed such that other equipment on the mast arm does

not block the camera view. 
The pole mount installation shall use stainless steel banding. For the parapet mount, discard 

mount base, retain and install lock nut and cable holder, and thread mount arm into mounting 
bracket. The cable holder in the mounting bracket shall hold the communication cable in place. The 
cable shall have enough slack for easy removal of the camera. 

49-9.02 IP Camera Communication Cable and Connectors
The camera shall connect to the PoE midspan in the traffic signal cabinet using 4-pair 

Category 5e communication cable which is outdoor rated, UTP, and meets ANSI/TIA-568.2-D 
Category 5e, NEMA WC63.1 Category 5e, IEEE 802.3af, and IEEE 802.3at standards. The cable 
shall be as specified above. 

Cables shall have 5 feet of slack at the camera (stored inside the pull box closest to the pole) 
and 20 feet of slack at the signal cabinet (stored in the signal cabinet pull box) when connected to 
the Ethernet surge protector in the final configuration. Cables shall be continuous without splices 
from the Ethernet surge protector to the camera. 

Where the cable passes through holes drilled into poles or signal mast arms, a rubber 
grommet shall be installed to protect the cable from damage and provide a water seal and strain 
relief. 

The camera end of the communication cable shall use the RJ45 push-pull connector specified 
above. The Ethernet surge protector end of the communication cable shall use a standard crimp 
type RJ45 connector suitable for outdoor use. The connector shall be rated for Category 5e 
connections, accept AWG 22-24 size wires, and be capable of T568A/B, UTP standards. The 
Contractor shall terminate all cables using manufacturer’s guidelines. The jacket shall insert far 
enough into the connector to be crimped, providing strain relief. 

49-9.03 Ethernet Surge Protector and Patch Cables
The Ethernet surge protector shall be installed between the camera and the midspan PoE

injector and both the surge protector and PoE injector shall be located in the traffic signal controller 
cabinet. 

Category 5e Ethernet patch cables are used to connect the Ethernet surge protector to the PoE 
midspan and the midspan to the County network device located inside the traffic signal controller 
cabinet. Cat 5e patch cables shall be factory made, outdoor rated, UTP, meet ANSI/TIA-568-C.2 
Category 5e standard, have molded boots to protect the RJ45 connector, and be 3 feet in length. 

49-10  APPROVED EQUALS 
Contractors pursuing use of an approved equal for signals, lighting, and electrical systems shall 

contact the Chief of Engineering and Design Division or the Chief of Maintenance and Operations of 
the County of Sacramento Department of Transportation for the current approved equal 
requirements and specifications. 

For alternative detection systems (approved equals), the Contractor shall submit a complete 
working detection system to the County for review and testing. A factory certified representative from 
the manufacturer shall be made available to the County, at the Contractor’s expense, to install the 
detection system. The County shall have thirty calendar days to review, test, and determine 
acceptance. No extension of time or additional working days shall be allowed for the  County’s 
review and test period. 
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49-11  PAYMENT 
The lump sum price or prices paid for signal, lighting, electrical system, traffic signal 

interconnect, or combinations thereof; for modifying or removing such systems; for temporary 
systems; or the lump sum or unit prices paid for various units of said systems shall include full 
compensation for furnishing all labor, materials, tools, equipment and incidentals, and for doing all 
the work involved in furnishing and installing, modifying, or removing the systems, combinations or 
units thereof, as shown or specified in the Contract, these Specifications, and directed by the 
Agency. The price also includes pull boxes; excavation and backfill; concrete foundations (except 
when shown as a separate contract item); pedestrian barricades; installing Agency-furnished sign 
panels and equipment; salvaging existing materials; and performing required tests. 

Full compensation for all additional materials and labor, not shown or specified in the Contract or 
these Specifications, which are necessary to complete the installation of the various systems, is 
included in the prices paid for the systems, or units thereof, and no additional compensation will be 
paid. Full compensation for pick up and safe and direct transport of controller assemblies and other 
Agency-furnished materials and equipment to the Work is included in the price paid for the various 
items of work and no additional compensation will be paid. 

Full compensation for loading and transporting the salvaged equipment to the stockpile location 
is included in the price paid for the various items of work and no additional compensation will be 
paid. 
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Section 50 – Construction Materials 

50.1 

SECTION 50 -CONSTRUCTION MATERIALS 

This Section indicates the requirements for various classes and types of materials used in 
construction. Materials not included in this Section must be as described and specified in other Sections 
of these Specifications or in the Special Provisions. 

All sewer facilities constructed within the Sacramento Area Sewer District service area 
(http://www.sacsewer.com/pdf/map-servicearea.pdf) must be constructed in accordance with the 
Sacramento Area Sewer District Standards and Specifications available at 

https://www.sacsewer.com/standards-specifications/ 

50-1 CEMENTITIOUS MATERIALS 
Cementitious material includes portland cement and supplementary cementitious materials. Unless 

otherwise specified in the Special Provisions, cementitious material shall conform to the most current 
edition of Section 90 of the State Specifications. 

Unless otherwise specified in the Special Provisions, calcium chloride must not be used in any 
concrete containing steel reinforcement or other embedded metals. 

When directed by the Agency, the Contractor must furnish certificates of compliance stating that 
the cementitious material delivered to the work complies with these Specifications. 

50-2 CONCRETE AGGREGATES 
Unless otherwise specified in the Special Provisions, concrete aggregates shall conform to the 

most current edition of Section 90 of the State Specifications. 

50-3 WATER FOR CONCRETE 
Water used for mixing and curing concrete must be clean, free from oil, acid, alkalis, vegetable 

matter, or other deleterious matter. No water containing excessive amounts of salts, sulfates, or 
chlorides must be used. 

50-4 PREMOULDED EXPANSION JOINT FILLER 
Unless otherwise specified in the Special Provisions, premoulded expansion joint filler material 

must conform to ASTM D1751. 

50-5 CONCRETE 

50-5.01 Composition
Portland cement concrete must be composed of portland cement, cementitious material, fine 

aggregate, coarse aggregate, admixtures (if used), water; and shall be designated as one of the 
following classes: 

• Class "A" Concrete—Shall contain a minimum of six (6) sacks (564 pounds) of
cementitious material per cubic yard and shall have a maximum size of coarse
aggregate inch (1”).

• Class "B" Concrete—Shall contain a minimum of five (5) sacks (470 pounds) of
cementitious material per cubic yard and shall have a maximum size of coarse
aggregate of one inch (1”).

• Class "C" Concrete—Shall contain a minimum of four (4) sacks (376 pounds) of
cementitious material per cubic yard and shall have a maximum size of coarse
aggregate of one inch (1”).

• Supplementary cementitious content shall conform to the most current edition of
Section 90 of the State Specifications.

Should the quantity of ingredients designed to produce a cubic yard of finished concrete result in a 
yield greater than 1 cubic yard, the relative proportions of fine and coarse aggregates must be adjusted 
as necessary to maintain a consistent quantity of portland cement cementitious material in each cubic 
yard of concrete. 
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A mix design must be submitted to the Agency for approval at least 7 Working Days prior to the 
proposed portland cement concrete being incorporated into the Work. Mineral admixture, when 
approved by the Agency, must conform to the State Specifications. 

50-5.02 Proportioning
Unless otherwise specified in the Special Provisions, concrete proportioning shall conform to the

most current edition of Section 90 of the State Specifications. 

50-5.03 Mixing and Transporting
Unless otherwise specified in the Special Provisions, concrete mixing and transporting shall

conform to the most current edition of Section 90 of the State Specifications. Control of water (slump) 
shall conform to section 50-5.04 of these specifications. Transporting of concrete in nonagitating 
hauling equipment or trailers will not be permitted. 

50-5.04 Water Control
Within the limits hereinafter specified, the amount of water required for the proper consistency of

concrete will be determined by the slump test, in accordance with ASTM C143. 
The Allowance for slump, unless otherwise directed by the Agency, is as follows: 

• Concrete paving and unreinforced structures—Not more than 3 inches 3 to 5 inches
• Reinforced structures and columns—Not more than 4 inches 3 to 5 inches
• Concrete placed under water—Not less than 6 nor more than 8 inches

Do not add water into the concrete mixture during hauling or after arrival at the delivery point, unless 
authorized by the Agency. If the Agency authorizes additional water to be incorporated into the 
concrete, the drum must be revolved at least 30 revolutions at mixing speed after the water is added 
and before discharge is commenced. 

If the concrete is mixed in transit, the control equipment must be at the proportioning plant and 
there must be no water added after the mixture leaves the plant, unless directed by the Agency. 

The Contractor must furnish, without charge, materials required for making tests of concrete during 
the progress of the Work. The tests will be made at the Agency’s expense. 

50-6 CURING COMPOUNDS FOR CONCRETE 
Concrete curing compounds must be used where specified in these Specifications and the Special 

Provisions. 
The compounds must meet the requirements of the State Specifications. 

50-7 AGGREGATE BASES 
Aggregate bases must conform to the requirements of the State Specifications, and these 

Specifications. 
The combined aggregate must conform to the gradation requirements specified for the 3/4- inch 

maximum aggregate for Class 2 aggregate base, unless otherwise specified in the Special Provisions. 

50-8 PIT RUN BASE (GRADED) 
Pit run base is a processed pit run material from local sources that might be specified on the Plans 

or in the Special Provisions for work where ordinary earth fill may not be satisfactory. 
Pit run material must have a minimum sand equivalent of 25, as determined by California Test 217. 
Pit run base must have the following limits of gradation: 

Sieve Size Percentage Passing 
2-1/2" 100 
2" 75-100
1" 50-75
No.4 20-50
No. 200 0-10
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50-9 COBBLES 
Cobbles must measure a minimum 4 inches in the least dimension and a maximum of 12 inches in 

the greatest dimension. 

50-10 GEOTEXTILE FABRIC 

50-10.01 Nonwoven Geotextile Fabric
Nonwoven geotextile fabric must be of nonwoven construction and consist of long-chain polymeric

fibers composed of polypropylene, polyethylene, or polyamide. The fibers must be oriented into a 
random web and stabilize so they retain their relative positions. The geotextile must be free of any 
chemical treatment or coating and must be inert to chemicals commonly found in soil. 

The geotextile must conform to the physical property requirements listed in the table below: 

TABLE 50-1 
REQUIRED NONWOVEN GEOTEXTILE PROPERTIES 

Physical Property Test Method 
Acceptable 

Minimum Test 
Results 

Tensile strength, lb ASTM D 4632 200 lbs. 

Elongation, % ASTM D 4632 50% 

Permittivity, sec-1 ASTM D 4491 1.5 sec-1 

Puncture strength, lb ASTM D 4833 120 lbs. 

Mullen Burst strength, psi ASTM D 3786 380 psi 

Note: Tension testing machine with ring clamp, steel ball replaced with a 5/16-inch-diameter 
solid steel cylinder, with flat tip and beveled edges, centered within the ring clamp. 

50-10.02 Woven Geotextile Fabric
The woven geotextile fabric must be a high modulus woven fabric consisting of long chain polymeric

monofilaments, slit film tapes, or multifilaments of tape and nonwoven yarn of polypropylene, polyester 
or nylon, and must be inert to commonly encountered chemicals, rot- proof and resistant to ultraviolet 
light exposures, insects, and rodents. The fabric must be woven into a stable network and the edges 
of the fabric must be selvedged or surged in such a way that fabric will not unravel or fray during 
installation or usage. 

The geotextile must conform to the physical property requirements listed in the table below: 

TABLE 50-1 
REQUIRED WOVEN GEOTEXTILE PROPERTIES 

Physical Property Test Method 
Acceptable 

Minimum Test 
Results 

Grab tensile strength (any direction), lb ASTM D 4632 200 lbs. 

Weight, oz/yd3 ASTM D 5261 6.0 oz/yd3

Permittivity, sec-1 ASTM D 4491 0.5 sec-1 

Mullen Burst strength, psi ASTM D 3786 400 psi 
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The fabric must have an Equivalent Opening Size no larger than U.S. Standard Sieve Number 50 
as determined by U.S. Corps of Engineers Specification CW-02215. Geotextile fabric must be Mirafi 
600X, or equal. 

Each roll of fabric used must be labeled in accordance with ASTM D 4873. Sampling and testing of 
geotextile fabric must conform to the requirements of ASTM D 4354. Specification conformance for 
geotextile fabric must conform to the requirements of ASTM D 4759. Storage and handling of the 
geotextile fabric must conform to the requirements of ASTM D 4873. Geotextile fabric must be handled 
and placed in accordance with the manufacturer’s recommendations. 

50-11 CEMENT-TREATED BASES 
Road-mixed and plant-mixed cement treated base must comply with the State Specifications. 

50-12 LIME TREATED BASE 
Lime treated base must be constructed by mixing lime and water with existing subgrade materials. 

The lime must be a commercial hydrated lime conforming to the requirements of ASTM C51. When 
sampled by the Agency at the point of delivery, the sample of hydrated lime must contain at least 85 
percent of calcium hydroxide as determined by California Test 414. 

A Certificate of Compliance and certified weight slips for each delivery must be submitted to the 
Agency. 

50-13 SAND 

50-13.01 River Sand
River sand must be free from vegetable matter, lumps, balls of clay, or adherent films of clay. The

material must not have more than 20 percent passing a 200 hundred mesh screen. 

50-13.02 Graded Sand
Graded sand must be free from vegetable matter, lumps, balls of clay, or adherent films of clay,

and must have a minimum Sand Equivalent of 60 as determined by California Test 217. The percentage 
composition by weight of graded sand must conform to the following gradations: 

Sieve Size Percentage Passing by Weight 
9.5 mm (3/8”) 100 
4.75 mm (#4) 92-100
2.36 mm (#8) 90-100

1.18 mm (#16) 80-100
600 µm (#30) 65-100
300 µm (#50) 40-80
150 µm (#100) 0-40
75 µm (#200) 0-12

If approved in writing by the Agency, sand bedding in accordance with Section 19-3.02F(2) of the 
State Specifications may be substituted for graded sand. Contractor must provide written notification 
in accordance with Section 5-14 of these Specifications. The written notification must include 
documentation that the graded sand specified herein is not available at the time or in the quantities 
required to complete the Work. No additional payment will be made for the substitution. 

50-14 CRUSHED ROCK 
See Section 50-16. 

50-15 CONTROLLED LOW STRENGTH MATERIAL 

50-15.01 Not Used
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50-15.02 Controlled Low Strength Material (CLSM)
CLSM is a workable mixture of aggregate, cementitious materials, admixtures (if used), and water.

All CLSM must conform to these specifications and ACI report 229R-13. The contractor must submit to 
the Agency for approval a mix design and test data that demonstrate the mix design complies with the 
following: 

• Cementitious materials must conform to Section 50-1 of these specifications with the
exception that cementitious material may be any combination of portland cement and
supplementary cementitious materials.

• Admixtures must conform to the most current edition of Section 90 of the State
Specifications.

• Aggregate must be one hundred percent fine aggregate conforming to Section 50-2
of these specifications. One hundred percent must pass the 3/8” sieve.

• The 28-day compressive strength must be between 50 psi and 300 psi as determined
by ASTM D4832.

• The entrained air content of CLSM must be a minimum of 8 percent as determined
by ASTM D6023.

50-15.02.A Properties
Flowability: High flowability: Between 8 and 10 inches per ASTM C143 (slump cone) method.
Segregation: The separation of constituents in the mixture during fluid movement is not permitted.

50-15.02.B Proportioning, Mixing, Transporting, And Placing
The proportioning, mixing, transporting, and placing of CLSM must conform to Section 50-5.02 and

Section 50-5.03 of these specifications. 
Prior to placement of the CLSM: 

• The trench or excavation must be free of loose soil
• The trench or excavation bottom must be stable and non-yielding
• There must be no excess moisture present
• Pipe bells must be supported so they maintain a minimum 3-inch separation from the

bedding material
• All bedding material must be removed from any pipe haunches

CLSM must be placed in a uniform manner that will prevent voids in, or segregation of, the backfill. 
Foreign material that falls into the trench prior to or during placing of the CLSM must be immediately 
removed. 

The CLSM must be placed to the full width and length of the trench or excavation and must cover 
the top of pipe bells. The CLSM must be placed on both sides of pipe simultaneously to minimize the 
potential for lateral displacement of the pipe. 

Pipe sections may need to be secured against flotation during CLSM placement. The CLSM may 
be placed in lifts to reduce the potential for flotation to occur. 

50-15.02.C Backfill
Backfill above the CLSM can commence only when placement and compaction of the backfill will

not cause deformation of the CLSM, or at the direction of the Agency. 
When CLSM is to be placed within the traveled way or otherwise to be covered by paving, the 

material must achieve a maximum indentation diameter of 3 inches prior to covering and opening to 
traffic. Penetration resistance must be as measured by ASTM D6024. 

50-15.02.D Quality Control
Sampling must be in accordance with ASTM D 5971. The testing of CLSM cylinders must be per

ASTM D 4832. 
Protect the area where the CLSM has been placed. The liquid CLSM will have characteristics 

similar to quicksand until solidification occurs. 
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50-16 CLEAN CRUSHED ROCK 
Clean crushed rock of the type shown or specified in the Contract must be the product of crushing 

rock or gravel. The percentage composition by weight of clean crushed rock must conform to the 
following gradations for the Type specified: 

Sieve 
Size 

Type A 
(1/2" crushed) 

Type B 
(3/4" crushed) 

Type C 
(1" crushed) 

Type D 
(1-1/2" crushed) 

2" -- -- -- 100 
1-1/2" -- -- 100 -- 

1" -- 100 90-100 -- 
3/4" 100 70-100 30-60 0-17
1/2" 70-100 5-55 0-20 -- 
3/8" 10-50 0-15 -- 0-10
No.4 0-15 0-5 0-5 0-10
No.8 0-5 0-2 -- 0-2

Clean crushed rock must have a minimum Cleanliness Value of 60 as determined by California 
Test 227. At least 75 percent of the crushed rock particles must have 2 or more fractured faces. 

50-17 ASPHALT, LIQUID ASPHALT, AND ASPHALTIC EMULSION 
Asphalt as required by these Specifications or by the Special Provisions means asphalts as 

specified in the State Specifications. Liquid asphalts as required by these Specifications or by the 
Special Provisions, means liquid asphalts as specified in Section 93, “Liquid Asphalts”, of the State 
Specifications. 

Asphaltic emulsion must conform to the State Specifications and these Specifications. 
Emulsified asphalt must be Cationic type polymer modified grade PMCRS-2H. 
Test results of the proposed emulsified asphalt and aggregate, including date of testing, must be 

submitted in writing to the Agency. Samples of the proposed emulsions and aggregate must be 
provided to the Agency upon request. The required tests must conform to those specified in the State 
Specifications, and the following: 

TEST TEST METHOD REQUIREMENT 
Viscosity @ 122°F AASHTO T-59 100-250 sec.

Demulsibility AASHTO T-59 60% - 95% 

Penetration @ 77°F (100g 5 sec) AASHTO T-49 40-65

Ductility @ 77°F (5 cm/min.) AASHTO T-51 60 cm/min. 

Percent Residue Cal Test 331 65% min. 

Torsional Recovery Cal Test 332 18% min. 

Oil Distillate (by volume of emulsion) AASHTO T-59 3% max. 

Solid Polymer Content (by weight) Cal Test 401 2.5% 

Ring and Ball Softening Point AASHTO T-53 1-2 125°F min. 

The binder must conform to the aggregate with a 10 percent minimum film stripping as tested by 
California Test 302. 

The laboratory used to develop the job mix formula and to perform quality control must meet the 
requirements of ASTM D 3666. A certification signed by the manager of the laboratory stating that it 
meets these requirements must be submitted to the Agency prior to the start of work. 

At the option of the Contractor, polymer can be Neoprene, Ultrapave, or SBR. The polymer must 
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be added to either the asphalt or the emulsion at their locations of manufacture. The temperature of 
the polymer modified asphaltic emulsion at the time of application must be between 130°F and 180°F. 

The Contractor must maintain a quality control system that will provide reasonable assurance that 
all materials submitted for use conform to these Specifications. The Contractor must perform 2 random 
samples each day to verify compliance with the operation’s quality control. Samples must be taken 
from the spray bar of the distributor truck at mid-load. The tests shown above must be performed on 
each sample taken. The Agency reserves the right to suspend Contractor activities and reject material 
until it can be shown that the material is in compliance with these Specifications. 

Penalties will be assessed for nonconformities as follows: 

TABLE 50-9 

Nonconformity Penalty 

Viscosity is between 75 and 100 seconds or 
between 250 and 300 seconds. 

5 percent deduction from the bid price per ton for 
emulsified asphalt 

Torsional recovery exceeds 11 percent but is less 
than 18 percent. 

5 percent deduction from the bid price per ton for 
emulsified asphalt 

Torsional recovery is less than 11 percent. 10 percent deduction from the bid price per ton for 
emulsified asphalt 

Test results must be identified by the production date and time of sample and must be submitted in 
writing to the Agency within 2 Working Days of the sample date. The Agency reserves the right to 
witness the quality control testing performed by the testing lab and to test any material at any time 
during the course of the Work. 

Each distributor truck must be equipped with a proper measuring stick and calibration card. On-site 
calibration of distributor trucks, for determining actual spread rate of asphaltic emulsion, must be 
performed when directed by the Agency. The asphaltic emulsion must be stored in heated circulation 
tanks at controlled temperatures, between 140 and 180 degrees F, for a period not to exceed 7 
Calendar Days. The temperature of the asphaltic emulsion must be between 130 and 180 degrees F 
at the time of application. 

50-18 VITRIFIED CLAY PIPE (VCP) 
Vitrified clay bell and spigot pipe and fittings must conform to ASTM C700 and Section 207- 
8.5.3 of the latest version of the “Standard Specifications for Public Works Construction” 

(“Greenbook”). A Certificate of Compliance must be furnished by the pipe manufacturer. 
Joints must be factory-applied resilient-type, polyurethane, mechanical compression joints 

conforming to ASTMC425. 
Field repair of vitrified clay pipe segments, joints and fittings must be limited to removal and 

replacement of the unacceptable portions of the pipeline. 

50-19 SUBSURFACE DRAINS 
Subsurface drains must comply with the State Specifications. 

50-20 NONREINFORCED CONCRETE PIPE (CP) 
Nonreinforced concrete pipe must conform to ASTM C14. 

50-21 REINFORCED CONCRETE PIPE, DRAINAGE (RCPD) 
Reinforced concrete pipe must conform to ASTM C76 for Class I, II, III, IV, or V. The class of pipe 

will be specified in the Contract. 
Sections of circular pipe with elliptical reinforcing must have the location of the minor axis of the 

reinforcing indicated by 3-inch wide waterproof painted stripes on the inside and outside of the pipe at 
the top and bottom, at least 12 inches long at each end of the pipe section. 
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Unless otherwise indicated in the Contract, joints for concrete pipe must be bell and spigot and 
must be of a design that, when properly laid, has a smooth and uniform interior surface. Each joint must 
be sealed to prevent leakage. Unless otherwise indicated in the Contract, joints must be sealed with a 
rubber profile gasket conforming to ASTM C443. Compression couplings capable of the same 
performance are allowed where splices are needed. RCPD must be Wall C and each piece of pipe 
must successfully pass a vacuum test as a part of its manufacturing process to a pressure of 25 feet 
of head (11psi) for a minimum of ten seconds. 

50-22 NOT USED 

50-23 CONCRETE CYLINDER PIPE (CCP) AND CEMENT MORTAR LINED AND COATED 
STEEL PIPE (CLCS) 

Concrete cylinder pipe must conform to Federal Specifications SS-P-381a and cement mortar lined 
and coated steel pipe must conform to Federal Specifications SS-P-385a, each subject to the following 
modifications: 

a. Minimum steel cylinder thickness is 0.109 inch.
b. Mortar coating must provide a minimum of ¾ inch cover over all structural steel.
c. Cement mortar lining must be of Type II portland cement and must be centrifugally

applied. Minimum lining thickness is ½ inch. The finished inside diameter of the lined
pipe must be the diameter shown on the Plans and must match the inside diameter
of the adjoining pipe sections to within 1 percent, or ¼ inch, whichever is greater.

d. Pipe must be Class 100, unless otherwise shown or specified in the Contract.
e. Deflection of the pipe cross section is limited to 1 percent of the inside diameter when

the pipe is placed under full external design load.
f. Pipe sections of less than standard length are only allowed with the written approval

of the Agency.
Joints for concrete cylinder pipe and cement mortar lined and coated steel pipe must be O-ring 

rubber gasket type with grout “diaper” finish, bolted flange type, “Dresser” or “Victaulic” couplings. 

50-24 ACRYLONITRILE-BUTADIENE-STYRENE (ABS) PIPE 
Four-inch and 6 inch ABS pipe and fittings must conform to ASTM D2680. Joints must be 

solvent cemented in accordance with ASTM D2235. 

50-25 DUCTILE IRON PIPE (DIP), AND CAST IRON AND DUCTILE IRON FITTINGS 

50-25.01 General (Does not Apply to Water Pipe)
Ductile iron pipe must conform to ANSI A21.51 (AWWA C151) for a minimum working pressure of

150 psi unless otherwise specified. Ductile iron casting must conform to and be tested in accordance 
with ASTM A536. Casting grade for pipe must be 60-42-10. Laying length must be the manufacturer’s 
standard length, normally 18 feet. Shorter lengths may be used for closures and proper location of 
special sections. 

The interior surface of all ductile Iron pipe must be cement-mortar lined and seal coated in 
conformance with AWWA C104 and the exterior surface must have a bituminous coating of either coal 
tar or asphalt base, approximately 1 mil thick or as directed by the Agency or specified in the Special 
Provisions. 

Fittings must have push-on, mechanical joints or flanged ends. Four-inch through 12-inch fittings 
must be ductile iron, fittings larger than 12 inches must be cast iron or ductile iron. All fittings must 
conform to ANSI 21.10 (AWWA C110), ANSI 21.11 (AWWA C111), or AWWA C153 designed for a 
working pressure of 250 or 350 psi. Coating and lining requirements must be the same as specified for 
the pipe. 

Joints must be push-on or mechanical type and must conform to ANSI 21.11 (AWWA C111) with 
rubber gaskets unless otherwise specified. Gasket lubricant must be minimum required plus 10 
percent. 
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50-25.02 NOT USED

50-25.03 Water Pipe, Fittings, and Joint Restraints

50-25.03.A Water Pipe
Pipe must be the regular product of a firm that has successfully manufactured comparable pipe for

at least 3 years, and must be certified by the manufacturer. 
The material, manufacturing, fabrication, testing, and inspection of pipe must comply with the 

requirements of AWWA C151, as modified herein. Except for specials required to meet the laying 
conditions, pipe must be furnished in standard lengths suiting the manufacture’'s shop practice and in 
accordance with Section 51-4.2 of AWWA C151. 

Joints must be push-on or mechanical joint, except where flanged spools are called out in the Plans 
or Standard Drawings. Push-on and mechanical joints must conform to ANSI 21.11 (AWWA C111) with 
rubber gaskets. Gasket lubricant must be the minimum required plus 10 percent. Flanged spools must 
comply with the requirements of AWWA C115. 

The interior surfaces of all ductile iron pipe must be cement-mortar lined in conformance with 
AWWA C104. The interior surfaces of all ductile iron pipe must receive the seal coat listed as “optional” 
in Section 4.12 of AWWA C104. The exterior surface must have a bituminous coating of either coal tar 
or asphalt base, approximately 1 mil thick, unless the pipe will be installed above ground or partially 
above ground, in which case the pipe must be furnished without an exterior bituminous coating. The 
exterior surfaces of pipes installed above ground or partially above ground must be prepared in 
accordance with SSPC SP-6 (Commercial Blast Cleaning) and coated with 2 coats of red oxide primer. 

50-25.03.B Water Fittings
This Section specifies fittings for ductile iron pipe and C900 PVC pipe.
Fittings must be ductile iron. Fittings must have mechanical joint or flanged ends, and must comply

with the requirements of the Plans and Standard Drawings, and must comply with the following 
requirements: 

• Valve Connections: The end of a tee, cross, reducer, elbow, or adapter facing an
adjacent valve must be flanged and bolted directly to the valve.

• Elbow Connections to Plain-End Pipe: Elbows that are not adjacent to a tee, cross,
reducer, or valve must be MJ x MJ. 

• Other Connections to Plain-End Pipe: Other connections to plain-end pipe must be
made by use of a fitting with an MJ end, or by use of a FL x MJ adapter.

• Reducers: The end of a reducer facing an adjacent tee, cross, elbow, flange adapter,
or valve must be flanged and bolted directly to the tee, cross, elbow, flange adapter,
and valve.

• Above-Ground Fittings: Above-ground fittings must have flanged ends only.
• Plain-End Fittings: Plain end fittings are not permitted.
• Special Order Fittings: Unless otherwise specified, fittings that are normally available

only by special order must not be used.
Fittings must conform to ANSI 21.10 (AWWA C110), ANSI 21.11 (AWWA C111), or AWWA C153 

designed for a working pressure of 250 or 350 psi. Coating and lining requirements must be the same 
as specified for ductile iron pipe in Section 50-25.03.A, “Water Pipe,” of these Specifications. As an 
alternate, at the Contractor’s option, fittings may be coated with a 6 to 8 mil nominal thickness fusion 
bonded epoxy conforming to the requirements of ANSI/AWWA C550 and C116/A21.16 and certified to 
ANSI/NSF Standard 61. 

Flange gaskets must be no older than 1 year from the date of manufacture at the time of delivery 
to the job site and must have been continuously protected from sunlight and ozone degradation up to 
the time of installation. 

All buried metal must be encased with 8 mil polyethylene so that no soil is in contact with metal, in 
compliance with Section 41-5.03, “Polyethylene Encasement.” 
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50-25.03.C Joint Restraints for Ductile Iron Water Pipe
Joint restraints must be rated for a water working pressure of not less than 350 psi with a minimum

of 2:1 safety factor. Joint restraining devices must be listed by Underwriters Laboratories (UL) and 
approved by Factory Mutual (FM). 

Push-On Joints: Restrained push-on joints must be a single gasket push-on type joint meeting 
applicable requirements of ANSI/AWWA C111/A21.11 and must be bell and spigot joints with U.S. Pipe 
Field Lok Gaskets, or U.S. Pipe TR Flex joint pipe, or approved equal. Only factory spigot ends of pipes 
or “greenlined” O.D. pipe must be placed into the gasket restraints; field cut pipe exceeding the O.D. 
tolerances for spigot ends of ductile iron pipe must not be inserted into gasket type restraints. 

Mechanical Joints: Restrained mechanical joints must utilize pipe and pipe fittings conforming to 
ANSI/AWWA C151/A21.51. A retaining gland must provide restraint with lugs that embed ‘teeth’ into 
the pipe. Restrained mechanical joints for ductile iron pipe must be EBAA Megalug 1100, Star Pipe 
Products StarGrip 3000, or approved equal only. 

50-26 POLYVINYL CHLORIDE (PVC) WATER AND DRAINAGE PIPE 

50-26.01 NOT USED

50-26.02 PVC Pipe for Drainage
Polyvinyl Chloride Pipe for drainage must conform to one of the following Standards:

Diameter 
(inches) Standard Designation 

12 – 36 ASTM D2241 SDR 32.5 
12 – 15 ASTM D3034 SDR 35 
18 – 48 

(Solid Wall) 
ASTM F679 

12 – 36 
(Profile Wall) 

ASTM F949 

18 – 60 
(Profile Wall) 

ASTM F1803 

12-48 AWWA C900 DR 25 
12–- 24 AWWA C909 

Substitution (at no extra cost to Agency) of a thicker walled pipe (lower SDR number) is acceptable. 
Joints of PVC pipe must consist of either an elastomeric gasket coupling or an integral bell and 
spigot with an elastomeric gasket. The elastomeric gasket seal must conform to ASTM F477. The 

assembly of joints must be in accordance with the pipe manufacture’s recommendations and the 
requirements of ASTM D3139 orD3212. The quality of material and installation of all PVC pipe must 

meet or exceed the requirements of Section 38-10,“"Testing of Pipe”, of these Specifications. 
PVC pipe is not allowed downstream of the last manhole or junction structure to an open channel, 

detention facility or a daylight condition. 
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50-26.03 PVC Water Pipe, Fittings, and Joint Restraints

50-26.03.A PVC Water Pipe
Pipe must be the regular product of a firm that has successfully manufactured comparable pipe for

at least 3 years, and must be certified by the manufacturer. 
The material, manufacturing, testing, and inspection of PVC water pipe must comply with AWWA 

Standard C900. Pipe must be furnished in minimum standard lengths of 20 feet. 
Polyvinyl chloride pipe must have integral wall-thickened bell ends designed for joint assembly 

using elastomeric gasket seals. The minimum wall thickness of the integral wall- thickened bell, at any 
point between the ring groove and the pipe barrel, must conform to the DR requirements for the pipe 
barrel. The minimum wall thickness in the ring-groove and bell- entry sections must equal or exceed 
the minimum wall thickness of the pipe barrel. The pipe must have a pipe stop indicated on the barrel 
that will accurately position the pipe end within the joint. 

Pipe for potable water must be listed by Underwriters Laboratories (UL). 
Pipe Color: Pipe for potable water mains must be blue or white. Pipe for recycled, reclaimed, and 

non-potable water mains must be purple. Pipe for raw water must be green or white. 

50-26.03.B Fittings for PVC Water Pipe
Fittings for C900 PVC water pipe must be ductile iron and must comply with Section 50- 25.03.B,

“Water Fittings,” of these Specifications. 

50-26.03.C Joint Restraints for PVC Water Pipe
Restrained joints must be rated for a working pressure of not less than 150 psi with a minimum of

2:1 safety factor. Joint restraining devices must be listed by Underwriters Laboratories (UL) and 
approved by Factory Mutual (FM). 

50-26.03.C.(1) Restrained Push-on Joints
PVC-to-PVC push-on joint restraints are not permitted. Where a push-on joint is required to be

restrained, ductile iron pipe must be used. 

50-26.03.C.(2) Restrained Mechanical Joints
Restrained mechanical joints for PVC C900 pipe must utilize pipe and fittings having mechanical

joint bells conforming to ANSI/AWWA C110/A21.10 or AWWA C153. A retaining gland must provide 
restraint with lugs that embed ‘teeth’ into the pipe. Restrained mechanical joints for PVC pipe must be 
EBAA Megalug 2000PV, or approved equal only. 

50-27 CORRUGATED STEEL PIPE (CSP) 
Corrugated steel pipe must conform to the material and fabrication methods of the State 

Specifications, except as modified in these Specifications. Corrugated steel pipe can only be used for 
driveway culverts and when specified in the Contract. CSP may not be used for mainline drainage 
facilities. All corrugated steel pipe must be fabricated with helical corrugations and with a continuous 
lock or weld seam extending from end to end of each length of pipe. Steel must be zinc coated unless 
otherwise specified. Helically corrugated steel pipe must be fabricated using corrugation profiles as 
shown in the following table: 
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TABLE 50-3 
CORRUGATION PROFILE 

Diameter 
(Inches) 

Normal Pitch 
(Inches) 

Maximum Pitch 
(Inches) 

Minimum Depth 
(Inches) 

8 and 10 1-1/2 1-7/8 ¼- 
4 

12 through 96 2-2/3 2-3/4 ½- 
2 

48 through 120 3 3-1/4 1 

Note: The corrugation profile of 2-2/”" x½”" must be used for all pipes from twelve-inch (12”) 
through ninety-six-inch (96”) diameter, unless otherwise shown on or specified in the Contract. 

Lock or welded seams must develop the full strength of the pipe in accordance with the herein 
referenced Specifications. 

Pipe that has been patched will be rejected. 
The pipe must have a minimum maintenance-free service life of 50 years in accordance with the 

methods specified in Sections 854.3 and 854.4 of the latest version of the California Department of 
Transportation Highway Design Manual. 

Corrugated steel products must be shipped, handled, and placed in such a manner as to prevent 
scaling, bruising, or breaking of the galvanized surface or protective coating. 

Couplings for corrugated steel pipe must be of durable gasket design. Couplings must be 
galvanized steel coupling bands fitted with gaskets fabricated from neoprene or butyl rubber or other 
durable resilient material approved by the Agency, and assembled to form a sealed joint. The Agency 
might require that the coupling design be submitted for approval prior to placing, and might require 
supporting data showing that the coupling is tight and durable. Heat- shrinkable plastic couplings are 
not permitted. 

Corrugated steel pipe fittings must be constructed of the thickness of steel called for in the Contract. 
The fittings must conform to the details shown on the Plans or Standard Drawings. 
Mitered joints must be welded from the inside where practicable. Welded joints must be as smooth 

and even as practicable. Welded joints must be repaired according to the State Specifications. 
All fabrication must be done in accordance with generally accepted practice for good workmanship. 

The Contractor must notify the Agency at least 48 hours before delivery of the fittings so the Agency 
may inspect the fittings at the fabrication plant. 

Diameter of fittings depends on the pipe option selected by the Contractor. Upstream diameter of 
fittings must match upstream pipe diameter; downstream diameter of fittings must match downstream 
pipe diameter. 

If the size of the corrugated pipe fitting is too large to conveniently fabricate or transport in 1 piece, 
the fitting may be fabricated in 2 or more pieces that will be jointed at the site with couplings. The joint 
must be located sufficiently distant from a welded joint so that there is no interference between the 
coupling and the welded joint. 
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50-28 RIBBED STEEL PIPE (RSP) 
Ribbed steel pipe must meet the requirements for corrugated steel pipe in the State Specifications, 

except as modified in these Specifications. Ribbed steel pipe can only be used for driveway culverts 
and when specified in the Contract. RSP may not be used for mainline drainage facilities. Steel must 
be zinc coated unless otherwise specified. Ribbed steel pipe must be fabricated to one of the following 
configurations: 

a. The pipe must be fabricated to meet the requirements for Type IR pipe as specified in ASTM
A760, Sections 4, 7, 8, and 10; or

b. The pipe must consist of pipe with¾4 by¾4 inch inside dimensions, outward projecting
reinforcing ribs located on approximately 7-1/2 inch centers. The ribs must be located
symmetrically between lockseams, which must be on approximately 22-1/2 inch centers. All
ribs must be helical and continuous.

Ribbed steel pipe must be fabricated with a continuous helical lock seam in accordance with the 
State Specifications. Lock seams must develop the full strength of the pipe. 

The pipe must be furnished with re-rolled ends to produce a profile for connecting with the approved 
coupling band. 

Any pipe that has been damaged during fabrication, handling, or construction will be rejected or 
repaired to the satisfaction of the Agency. 

Lateral field connections between metal pipes must be welded and any galvanizing damaged by 
welding must be repaired according to the State Specifications. 

The pipe must have a minimum maintenance-free service life of 50 years in accordance with the 
methods specified in Sections 854.3 and 854.4 of the latest version of the California Department of 
Transportation Highway Design Manual. 

Ribbed steel pipe must be shipped, handled, and laid in such a manner as to prevent bruising, 
scaling or breaking of the galvanized surface or protective coating. 

Coupling bands for ribbed steel pipe must be manufactured from 0.064 inch thick galvanized steel 
conforming to the State Specifications. The coupling bands must be a hat shaped band, winged band, 
annular band, or other approved design, and must be fitted with gaskets fabricated from neoprene or 
butyl rubber or other durable, resilient material approved by the Agency, and assembled in such a 
manner as to form a sealed joint. 

Hat shaped band and winged band couplers must conform to the following table: 

TABLE 50-4 
BAND COUPLER/RIBBED STEEL PIPE 

(Dimensions in Inches) 

Pipe 
Size 

Band 
Type 

Band 
Minimum 
Thickness 

Flange 
Height 

Band 
Width 

Bolt 
Diameter 

24–- 36 Hat 0.064 5/8 2-3/4 ½-2 

42–- 90 Winged 0.064 5/8 7-1/2 ½-2* 
*(2 required) 

Ribbed steel pipe fittings must conform to the requirements for corrugated steel pipe fittings 
specified in Section 50-27, “Corrugated Steel Pipe (CSP)”, of these Specifications, except that the 
material must be ribbed steel. 
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50-29 CORRUGATED ALUMINUM PIPE (CAP) 
Corrugated aluminum pipe must conform to the material and fabrication methods of AASHTO M196 

and as modified herein. Corrugated aluminum pipe can only be used for driveway culverts and when 
specified in the Contract. CAP may not be used for mainline drainage facilities. All corrugated aluminum 
pipe must be fabricated with helical corrugations and with a continuous lock seam extending from end 
to end of each length of pipe. Helically corrugated aluminum pipe must be fabricated using corrugation 
profiles as shown in the following table: 

TABLE 50-5 
CORRUGATION PROFILE 

Diameter 
(Inches) 

Normal Pitch 
(Inches) 

Maximum Pitch 
(Inches) 

Minimum Depth 
(Inches) 

8 and 10 1-1/2 1-7/8 ¼4 

12 through 96 2-2/3 2-3/4 ½2 

48 through 120 3 3-1/4 1 

Note: The corrugation profile of 2-2/”" x½”" must be used for all pipes from twelve-inch (12”) through 
ninety-six-inch (96”) diameter, unless otherwise shown on or specified in the Contract. 

Couplings for corrugated aluminum pipe must be of a durable, tight design. Couplings must be 
aluminum coupling bands fitted with gaskets fabricated from neoprene or butyl rubber, or other durable 
resilient material approved by the Agency and assembled to form a tight joint. The Agency might require 
that the coupling design be submitted for approval prior to placing, and might require supporting data 
showing that the coupling is tight and durable. Heat- shrinkable plastic couplings are not permitted. 

Corrugated aluminum pipe fittings must be constructed of the gauge aluminum indicated on the 
Plans. 

The fittings must conform to the details shown on the Plans or Standard Drawings. 
All fabrication must be done in accordance with generally accepted practice for good workmanship. 

The Contractor must notify the Agency at least 48 hours before delivery of the fittings so that the Agency 
may inspect the fittings at the fabrication plant. 

Diameter of the fittings will depend on the pipe option selected by the Contractor. Upstream 
diameter of the fittings must match upstream pipe diameter; downstream diameter of fittings must 
match downstream pipe diameter. 

If the size of the corrugated pipe fitting is too large to conveniently fabricate or transport in one 
piece, the fitting may be fabricated in 2 or more parts, which will then be jointed at the site with 
couplings. The joint must be located sufficiently distant from a welded joint so that there is no 
interference between the coupling and the welded joint. 

50-30  POLYPROPYLENE PIPE (PP) 
Polypropylene Pipe (PP) shall conform to ASTM F2764 for 12-60 inch diameter pipe or ASTM 

F2881 for 12-30 inch diameter pipe. PP joints must be watertight in accordance with ASTM D3212 with 
gaskets conforming to ASTM F477. PP connections to manholes must conform to ASTM F2510 and 
all PP connections must conform to Standard Drawing 9-39. Maximum cover exceeding 20 feet must 
be reviewed and approved on a case-by-case basis by the Agency. 

50-31 FIELD ASSEMBLED PLATE CULVERT 
Field assembled plate culverts must conform to the State Specifications and can only be used for 

driveway culverts or if specified in the Contract. They cannot be used for mainline drainage. 
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50-32 REINFORCING STEEL 
Reinforcing steel must conform to the State Specifications. Unless shown or specified in the 

Contract, bar reinforcement must be deformed Grade 60 conforming to ASTM A615. 
Welded steel wire fabric for concrete reinforcement must conform to ASTM A185. The gauge of the 

wire and the dimensions of the mesh will be as shown or specified in the Contract. 

50-33 CURB DOWEL AND TIE BARS 
Dowel and tie bars for curbs must be bar reinforcement conforming to Section 50-32, “Reinforcing 

Steel”, in this Section of these Specifications. At the Contractor's option, either Grade 60 or Grade 40 
may be used. 

50-34 STORM DRAIN CASTINGS 
Castings for manhole frames and covers, drop inlet frames, gutter drain frames, open-back hoods, 

or other purposes must be tough gray iron, free from cracks, holes, swells, and cold sheets, and be of 
workmanlike finish. A "Certificate of Compliance" signed by an authorized agent of the manufacturer 
or supplier is required and must be provided to the Agency. Each certificate must be accompanied by 
a copy of test results stating that the material has been sampled, tested, and inspected in accordance 
with the provisions of ASTM A48, Gray Iron Castings Class 35B. 

Test bars must be cast and tested for the first lot of casting and every 4 months thereafter. If 
production is interrupted for any period longer than 4 months, test bars must be cast and tested from 
the initial lot after production is resumed and every 4 months thereafter. The first lot is defined as the 
first castings produced after January 1 every year. The tension tests specified must be performed and 
the results certified by an independent testing laboratory. 

The cast iron must meet the requirements of ASTM A 48, Class 35. The seating faces of manhole 
covers and frames must be machined as shown on the Standard Drawings or Plans to assure a tight 
fit and prevent rocking. The name of the manufacturer and the day, month, and year of manufacture 
must be cast on the manhole cover and frame. 

Twenty-four inch diameter manhole frames and covers must conform to Standard Drawings 9-9A, 
9-9B and 9-11, unless otherwise shown on the Plans or specified in the Special Provisions.

Thirty-six inch diameter manhole frames and covers must conform to Standard Drawings 9- 9B and
10, unless otherwise shown on the Plans or in the Special Provisions. 

When required by the Agency, proof-load tests must be performed on manhole frames and covers 
in accordance with Section 3.3 of Federal Specification A-A-60005. 

When locking type covers are specified for storm drain manholes, they must be standard covers 
drilled and tapped on 120 degree centers and bolted to the frame with 7/16 by 1-1/4 inch brass hex 
head cap screws. 

Exposed edges of castings must be chamfered or rounded, and exposed surfaces must be smooth 
unless otherwise shown. 

Manhole frames and covers must be clearly marked with the country of origin as specified in the 
Trade of Tariff Act of 1984. 

At the Contractor's option, drop inlet frames and open back hoods may be fabricated from steel 
plate as structural shapes in lieu of cast iron. If the Contractor elects to use fabricated steel drop inlet 
frames or open back hoods, the Contractor must submit Working Drawings to the Agency for approval 
prior to fabrication. This submittal requirement does not apply to the drop inlet frame shown on 
Standard Drawing 9-14. 

50-35 WATER PIPE 
Water distribution system pipe must be of the material type as shown or specified in the Contract 

and must conform to these Specifications. 
All pipes must be the regular product of a firm that has successfully manufactured comparable pipe 

for at least 3 years. 
All pipe, valves, fittings, connections, and appurtenances must conform to the provisions of these 

Specifications or the Special Provisions. The Agency maintains a list of approved hydrants and water 
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service material and fittings, and material used in the Work must be limited to those listed. Alternative 
material items may be added to this list upon review and testing by the Agency. 

All testing requirements of the ASTM and AWWA specifications must be conducted by the pipe 
manufacturer or the manufacturer’s representative within the State of California. The resulting tests 
must be certified by an established reputable firm operating in the testing materials field. The 
certification must accompany the delivery of the materials to the work site. 

Joints must be push-on or mechanical type and must conform to ANSI 21.11 (AWWA C111) or 
ASTM D3139 with elastomeric gaskets unless otherwise specified in the Contract. Gasket lubricant 
must be minimum required plus 10 percent. 

Ductile iron pipe must conform to the requirements of Section 50-25, “Ductile Iron Pipe (DIP), and 
Cast Iron Pipe and Ductile Iron Fittings”, of these Specifications, unless specified otherwise in the 
Contract. Ductile iron pipe must be encased in 8-mil polyethylene in accordance with AWWA C105. 

Polyvinyl Chloride (PVC) Pipe for water distribution systems must conform to Section 50-26 
“Polyvinyl Chloride (PVC) Water and Drainage Pipe”, of these Specifications, unless specified 
otherwise in the Contract. 

50-36 WATER PIPE FITTINGS 
Fittings for ductile iron and C900 water pipe must be ductile iron and must comply with Section 50- 

25.03, “Water Fittings”, of these Specifications. 

50-37 FIRE HYDRANTS 
Fire hydrants must comply with Standard Drawings 8-2A and 8-2B. Fire hydrants must be wet barrel 

type meeting the requirements of AWWA Standards C503. Wet barrel hydrants must have a 
replaceable flanged spool "breakable" section to be installed 2 inches above the ground. Use solid 
bolts on "breakable" spool sections. 

Delivery classification is two-hose and one-pumper nozzle, having "National Standard Fire Hose 
Coupling Screw Threads” conforming to NFPA 194 and ANSI B 26. Hose nozzles must be for 2-1/2 
inch hose and pumper nozzle must be for 4-1/2 inch hose. The operating nuts and nozzle caps must 
be National Standard pentagon dimensions, open left (counter clockwise). 

Hydrants must be furnished with two layers of factory-applied white coatings. Coatings must be 
polyurethane epoxy, Alkyd, or epoxy base coat with Acrylic topcoat. Coating thickness must be in 
accordance with coating manufacturer's requirements. Epoxy topcoats must not be allowed. 

Field touch-ups of damage to coating must be done with coating sample provided by the 
manufacturer and must be the same type and color as the factory applied coating. 

50-38 VALVES 
Types of valves to be installed will be specified on the Plans. Unless otherwise shown on the Plans, 

valves provided must open to the left (counter-clockwise), and be furnished with flange, mechanical or 
push-on joint. Valves must bear the registered certification mark of the AWWA, be NSF certified, and 
be listed by Underwriters Laboratories (UL), and approved by Factory Mutual (FM). All installed valves 
must operate smoothly with no more than 25 foot- pounds. torque. Valves operating at torques greater 
than 25 foot-pounds require approval by the Agency. Valves 3” through 8” must be gate valves. Ten- 
inch valves may be gate or butterfly valves. Valves 12” and larger must be butterfly valves. Valves with 
an operating nut deeper than 10 feet below grade must be provided with an extension stem with 
operating nut and centering disk. Gaskets for flanged valve connections must be type SBR elastomer 
per ANSI/AWWA C111/A21.11 and 1/8-inche thick. Gaskets for mechanical joint connections must be 
type SBR elastomer per ANSI/AWWA C111/A21.11. Gaskets must not be any older than one year from 
the date of manufacturer. 

50-38.01 Gate Valves
Gate Valves must be ductile iron body, with bronze stem nuts, glands and bushings, non- rising

stem (NRS), working water pressure of 200 psi, conforming to the requirements of AWWA Standard 
C509 or C515. Resilient-seated gate valves must have resilient seats bonded or mechanically attached 
to the gate. The valve must have a 2-inch square operating nut. Unless otherwise specified or shown 
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on the Plans, valves must be furnished with ends flanged or mechanical joint, using an elastomeric- 
gasket seal, and must conform in dimensions and style to the pipe and/or fitting requirements. All gate 
valves must be coated and lined with a fusion bonded epoxy in accordance with AWWA Standard 
C550. Metal surfaces to be coated or lined must be sandblasted in accordance with SSPC-SP10. 
Finished or bearing surfaces must not be painted. Exposed machined surfaces must be covered with 
slush grease or other readily removable protective coating before shipment. 

50-38.02 Butterfly Valves
Butterfly valves must meet AWWA Standard C504 Standard for Rubber-Seated Butterfly Valves,

Class 150B, Short Body and the requirements of this Section. Butterfly valves must be rated at 150 psi 
working pressure and provide drip tight shut-off at 150 psi of pressure. Butterfly valves must have 
flanged ends that meet the requirements of AWWA C207 Class D flanges. Valves must be provided 
with manual actuators, sized for bi-directional 150B service and must open counter-clockwise. 

Butterfly valves must be constructed of the following materials: 
• Shaft—Type 304 Stainless Steel, ASTM A276
• Disc—Cast Iron, ASTM A-126 Class B or ASTM A-48 Class 40 Disc Edge—Type 316

Stainless Steel
• Rubber Seat—Neoprene or Buna-N Body—Cast Iron, ASTM A126, Class B
• Lining and Coating—Polyamide epoxy, minimum dry thickness six (6) mils, NSF approved

for potable water
Valve body must be a one-piece casting and must include two integral B16.1 Class 125 flat- 

face flanges, two bearing trunnions and a pad for mounting bonnet with actuator. Raised marking 
plate must be welded or riveted to the valve body showing the manufacturer's name or mark, the 
year of valve casting, the valve diameter and the AWWA class rating. 

Valves seats must be mechanically retained in or suitably cemented to the valve body so as 
to adhere without leakage under all conditions of service. Valve seats must be Buna N rubber or 
Neoprene located on the valve body. For valve sizes 20 inches and smaller, valves must have 
bonded seats that must withstand a 70 pound pull under ASTM D429 test procedure. Bonded 
seats must be located in recessed groove in the valve body. Seating edge must be 316 
stainless steel metal, ground smooth and polished. Seating edge must be located on the valve 
disc. Rubber seats must be no older than 1 year from date of manufacturer at the time of 
delivery to the job site and must be protected from sunlight and ozone degradation prior to 
installation. 

Since the entire valve and actuator will be coated for corrosion resistance, a cast-iron 
spacer will be provided between the actuator and valve body, which will completely seal off their 
interconnecting shaft and the main valve shaft stuffing box, if present. 

The valve shaft seals must be self-adjusting, Chevron V-Type packing seals. Shaft seals must 
be designed to allow replacement of the seals without having to remove the valve shaft. 

Valve actuator must be of the buried and submersible, permanently lubricated traveling nut type for 
valves 12 inches and smaller terminating in a water works standard 2 inch square operating nut marked 
for direction of opening. The manual actuator must be designed to produce the required maximum 
torque at the operating nut of 150 foot-pounds. 

The valve actuator must be fully greased-packed and have stops in the open/close position. The 
actuator must have a mechanical stop that will withstand an input force of 450 foot-pounds. The 
mechanism must be inherently self-locking and must hold the valve disc rigidly in position, free of flutter, 
for any degree of valve opening. 

Machining and fitting of each part must be held to a close tolerance to minimize backlash and lost 
motion. The mechanism must be totally enclosed in a rugged lubricant tight and watertight case. The 
actuator must have a bleed-off connection to protect against leakage past the shaft packing from 
entering the actuator housing. A gasketed removable cover plate must be provided for maintenance 
purposes. All moving parts must work completely submerged in a petroleum based grease. The case 
must be filled with the proper lubricant and sealed before shipment. 
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The operating screw rod must be high strength steel. External bolts and nuts on the actuator 
housing must be cadmium plated high strength steel. 

Butterfly valves must be coated and lined with a two-part polyamide epoxy in accordance with 
AWWA Standard C550. Metal surfaces to be coated or lined must be sandblasted in accordance with 
SSPC-SP10. Finished or bearing surfaces must not be painted. Exposed machined surfaces must be 
covered with slush grease or other readily removable protective coating before shipment. 

50-38.03 Air Release/Vacuum Valves
Air valves must be air release/vacuum type valves. The body and cover of the valve must be cast

iron unless otherwise approved by the Agency. All interior parts must be stainless steel. Air 
release/vacuum valves must be fully automatic and requiring no regular maintenance. 

Air release/vacuum valves must be capable of automatically releasing accumulated air from a water 
system while that system is in operation and under pressure. Also, the valve must automatically allow 
air to reenter the pipeline when the internal pressure of the pipeline becomes negative due to draining 
of the pipeline, a power outage, pipeline break, etc. 

Air release/vacuum valves must be set plumb, and properly fitted to the high points on the water 
main. Air release/vacuum valves will be required at other locations on long stretches of pipe as shown 
on the plans. A vault with adequate venting and drainage must be provided as required. The air 
release/vacuum valve and appurtenances must be of material listed and must be installed as shown in 
Standard Details 8-14A or 8-14B. 

50-39 VALVE BOXES, COVERS, DROP CAPS, AND SERVICE VALVE BOXES 
Valve boxes for traffic service must be precast concrete and must have a cast iron face and a cast 

iron traffic lid. Valve boxes out of traffic areas must be precast concrete, with a cast iron lid. Covers 
must be marked "WATER" and must have a loose fit in the box. Valve box risers must be PVC C900 
(blue or white for potable water mains). Materials must be provided and installed in accordance with 
Standard Drawing 8-5. 

50-40 WATER SERVICE CONNECTION MATERIALS 

50-40.01 General
Water services and meters must conform to Standard Drawings 8-1 and 8-6A, 8-6B or 8-6C,

depending on size and type of service. Residential water service lines must be 1-1/2 inches in diameter 
with a 1 inch water meter unless otherwise specified. 

Water service pipe material up to and including 2 inches in diameter must be polyethylene pressure 
pipe meeting standards of AWWA C901, or copper water tubing, "Type K", soft tempered, meeting 
ASTM B88 and AWWA C800. Polyethylene pipe must be high density, ultra- high molecular weight and 
meet all applicable requirements, including testing, of Type III, Grade P33 or P34, Class C, designated 
as PE 3408 in ASTM D2239 and D1248. The polyethylene pipe must have a minimum pressure rating 
of 200 psi, must be homogeneous throughout and free of cracks, holes, foreign inclusions or other 
defects, must be uniform in color, opacity, density and other physical properties. Polyethylene pipe 
must be supplied with markings, at intervals of not more than 5 feet, indicating nominal pipe size, 
designation, pressure class, and manufacturer's name or trademark. Polyethylene must be 
manufactured to iron pipe size (IPS). 

Material for service lines 3 inches in diameter and larger must be ductile iron between the water 
main and the meter. Hot tap materials for services connections 3 inches and larger must comply with 
Section 41.14, “Connection to Existing Water Mains”, of these Specifications. All buried metal must be 
wrapped in 8 mil polyethylene so that no soil is in contact with metal in compliance with Section 41- 
5.03, “Polyethylene Encasement”, of these Specifications. 

The Agency maintains a listing of approved water service connection fittings that establish a 
standard of material quality. Only fittings from the list are allowed to be used. 
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50-40.02 Water Meters and Meter Boxes
Water meters, boxes, and appurtenances must comply with Standard Drawings 8-6A, 8-6B, and 8-

6C. The size of the meter must be as specified in the Plans. If not specified in the Plans, the size of the 
meter must be the same size as the service line at the connection to the main. 

50-41 JOINT MATERIALS FOR MANHOLES 
Joint materials for precast reinforced concrete manhole sections must conform to one of the 

following: 
1. Mortar proportioned as 1 cubic foot of portland cement to 2 cubic feet of concrete

sand. All mortar must be used within 30 minutes after the mixing water has been
added.

2. Preformed plastic sealing compound must conform to Type 1 - Rope Form, one and
1-1/2-inch diameter, Federal Specification SS-S-210A.

3. Pre-Extruded concrete joint sealant per ASTM C-990 (RAM-NEK (K.T. Snyder),
QUIKSEAL (Associated Concrete Products), or equal).

4. Rubber Gaskets, ASTM C443

50-42 FENCING - CHAIN LINK 
Chain link fence and gate materials must conform to the State Specifications, and these 

Specifications. 
The carbon content of steel posts must not exceed 0.82 percent. 
Chain link fence fabric must meet the requirements of zinc-coated steel chain link fence fabric, 

ASTM A392 with Class 1 zinc coating. Unless otherwise shown on the Plans or specified in the Special 
Provisions, the fabric must be a 2-inch mesh of 9 gauge wire, with a minimum breaking strength of 
1,290 pounds. 

Vinyl coated chain link fence fabric, when shown on the Plans or specified in the Special Provisions, 
must be black polyvinyl chloride coated steel link fabric and fittings. Polyvinyl chloride must be applied 
by the thermal extrusion process. 

Slats must be as specified in the Special Provisions. 
Base material for the manufacture of steel pipe used for posts, braces, rails and gate frames must 

be commercial quality, or better, weldable steel, conforming to the specifications of ASTM A120. At the 
option of the Contractor, and upon approval of the Agency; high-strength tubing fabricated by cold 
rolling and radio frequency welding from steel conforming to ASTM A446, Grade D, may be used 
provided that the product of the yield strength and the section modules is not less than that of pipe 
conforming to ASTM A120. 

The base material for the manufacture of other steel sections used for posts and braces must 
conform to ASTM A572, Grade 45, with a minimum yield strength of 40,000 psi. All posts, braces, rails 
and gate frames must be hot dipped galvanized in accordance with ASTM A123, or ASTM A525, 
Coating Designation G235 plus chromate conversion coating and 0.4 mils minimum thickness finish 
coat of clear, cross-linked acrylic. 

Posts and rails for vinyl coated chain link fence must be hot dipped galvanized and covered with 2 
coats of black metal paint applied over a metal primer. 

Posts and rails must be as specified in the following Table 50-7, unless otherwise shown or 
specified in the Contract. The Contractor has the option of section types to be used with the condition 
that the option exercised must be uniform throughout the Work. 
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TABLE 50-7 
CHAIN LINK FENCING – POSTS AND RAILS 

Fence Member Section Type Dimension 
O.D.

Minimum Weight 
(Pounds Per Linear Foot) 

Line Posts C-Section 1.875" 2.15 

Sch. 40 pipe 2.375" 3.65 

Hi-Strength tubing 2.375" 3.12 

Terminal, Corner & Latch 
Posts 

Sch. 40 pipe' 2.875" 5.79 

Hi-Strength tubing 2.875" 4.64 

Horizontal & Diagonal Braces, 
Top Rails 

C-Section 1.825" 1.35 

Sch. 40 pipe 1.660" 2.27 

Hi-Strength tubing 1.660" 1.82 

Gate Frames Sch. 40 pipe 2.375" 3.65 

Hi-Strength tubing 2.375" 3.12 

Gate 
Posts 

Gate width up 
through 6’ 

Sch. 40 pipe 2.875" 5.79 

Gate width over 
6’ through 12’ 

Sch. 40 pipe 4.500" 10.79 

Gate width over 
12’ through 18’ 

Sch. 40 pipe 5.563" 14.62 

Gate width over 
18’ to 24’ max 

Sch. 40 pipe 6.625" 18.97 

Fittings must be hot-dip galvanized malleable iron, wrought iron, or pressed steel. 
A Certificate of Compliance must be furnished to the Agency prior to the installation of any chain 

link fencing, gates, or components. 

50-43 LANDSCAPING MATERIALS 

50-43.01 Topsoil
Topsoil must be sandy loam of an even texture and must pass through a 1/2-inch screen.
The topsoil must be reasonably free refuse, roots, heavy or stiff clay, stones larger than one inch

in diameter, coarse sand, noxious weed seeds, sticks, litter, insects, animal life, and other deleterious 
substances or any toxic substances that may be detrimental to the growth of vegetation. Topsoil must 
be capable of sustaining healthy plant life. 

Soil sterilizers or weed killers must permit growth of nursery stock planted 3 weeks after application. 
Compounds containing cyanide or arsenic are not allowed. 

The Contractor must provide a soils report to the Agency for approval prior to placement of 
topsoil. The report must indicate the source and location of the topsoil, and the date the sample or 
samples were obtained and analyzed. The soils fertility test shall be completed no earlier than the date 
of the project preconstruction meeting, or three months from delivery of topsoil to the site, whichever 
date is more recent. Providing topsoil from more than one supplier or from a non-commercial source 
is subject to Agency approval. A high proportion of clay texture will not be accepted. All topsoil imported 
must be uniform in nature and obtained from a single source, unless otherwise approved by the 
Agency. Topsoil must be in conformance with these Specifications and the following: 
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SOIL ELEMENTS ACCEPTABLE RANGE 
pH 6.6 - 8.0 

CEC (Cation Exchange Capacity) 12.00 - 35.00 meg/100g 

SAR (Sodium Absorption Ratio) less than 5.00 

ESP (Exchangeable Sodium Percentage) less than 5.00 

EC (Electronic Conductivity) Less than 2.0 mmho/cm 

SP (Saturation Percentage) less than 45% 

Percentage Organic Matter 2% - 5% 

Soils analysis must include measurements in parts per million (ppm) of the following trace elements: 
nitrate, phosphorus, potassium, sulfur, chloride, carbonates, sodium, calcium magnesium, boron, 
copper, iron, manganese, and zinc. 

Topsoil found with trace element amounts excessive or at levels detrimental to plant health may 
not be used. 

In addition to providing a soils fertility report, the Contractor shall provide a one-quart size sample 
of the topsoil for review and approval, prior to delivery on site. A transmittal or label clearly identifying 
the source, source address of the topsoil, and name of the project, plus an extra copy of the soils fertility 
test shall accompany sample. 

Topsoil analysis and amendment recommendations must be performed by an approved agronomic 
soils lab. Soil sampling must be conducted in accordance with laboratory protocol, including industry 
practices regarding adequate sampling depth and quantity. 

Topsoil must be delivered reasonably dry and in a workable condition. 
Sandy loam of low fertility, even though mixed with leaf mold, manure, or other fertilizers, is not 

acceptable unless prior approval has been granted by the Agency. The Contractor must attach soil and 
plant lab reports for the Agency's approval. 

50-43.02 Commercial Fertilizer
Commercial fertilizer must conform to the requirements of the California Food and Agricultural

Code. 
Plant tablets or packets for planting trees and shrubs must be non-burning, controlled slow release 

fertilizer, weighing between 5 and 21 grams of the following guaranteed analysis range: 

Total Nitrogen 16.0 to 20.0 percent 
Phosphoric Acid, available 8.0 to 10.0 percent 
Potash, soluble 5.0 to 8.0 percent 
other minor micronutrients as approved by Agency 

Quantities of planting tablets or packets per plant must be based on the manufacturer’s 
recommendation unless otherwise specified in the Special Provisions. 

Fertilizer used for planting maintenance must have a minimum guaranteed chemical analysis of 21 
percent nitrogen, 0 percent phosphoric acid, and 0 percent soluble potash. 

Fertilizer for turf installation, unless otherwise specified, must have a minimum guaranteed 
chemical analysis of 21 percent nitrogen, 10 percent phosphoric acid and 10 percent soluble potash. 

Fertilizer for tree, turf, and shrub plantings must be in granular or pellet form, must conform to the 
standards of the Association of Official Agricultural Chemists, and must provide the minimum 
percentage of available nutrients specified in the Plans or Special Provisions. A liquid fertilizer may be 
used if specified in the Special Provisions. 

Fertilizer used for erosion control work must be in a form that will readily disperse into the slurry, 
and must have a minimum guaranteed chemical analysis of 6 percent nitrogen, 20 percent phosphoric 
acid, and 20 percent soluble potash. 
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50-43.03 Soil Amendments
Soil amendments shall be a ground wood product such as bark, redwood fortified with nitrogen and

treated to absorb water quickly, or a relatively dry organic compost derived from recovered organic 
waste products processed at a permitted facility participating in the US Composting Council Seal of 
Testing Assurance (STA) Certified Compost program. Soil amendments shall be friable and free of 
weed seed, dust and other objectionable materials. Soil amendments shall pass a one inch (1”) sieve 
and shall comply with the requirements in the California Food and Agricultural Code. 

For compost derived from recovered organic waste, a fertility test shall be completed no earlier than 
the date of the project preconstruction meeting or three months from delivery of compost to the site, 
whichever date is more recent, and shall be provided as part of the Contract. The compost sample 
shall be submitted to the same testing facility as the soil sample (refer to Section 20-2.02, “Topsoil,” of 
these Specifications). The testing facility shall provide recommendations for using the compost in 
amending the soil based on the findings. 

50-43.04 Iron Sulfate
Iron sulfate must be ferrous sulfate in pellet or granular form containing at least 18.5 percent iron

expressed as metallic iron. Iron sulfate must conform to the requirements of the California Food and 
Agricultural Code. 

50-43.05 Pre-emergent Herbicide
Selective pre-emergent herbicide must be in granular form and applied in the manner

recommended by the manufacturer. Pre-emergent must be appropriate type for the control of annual 
grasses and broadleaf weeds in shrub, ground cover, and turf areas. Pre-emergent must conform to 
the requirements of the California Food and Agricultural Code. 

50-43.06 Straw
Straw must be derived from wheat, rice, or barley. The Contractor must furnish to the Agency

evidence that clearance has been obtained from the Sacramento County Agricultural Commissioner, 
as required by law, before straw obtained from outside the County is delivered to the site of the Work. 
Straw that has been used for stable bedding must not be used. 

50-43.07 Fiber
Fiber used for hydroseeding must be wood fiber, or a combination of wood and cellulose fiber.

Cellulose fiber, if blended with wood fiber, must not exceed 50% of the fiber mix. Fiber for bonded fiber 
matrix must be 100 percent wood fiber. Use of an alternate fiber material must be approved by the 
Agency. 

Wood fiber must be a long strand, whole wood fiber thermo-mechanically processed from clean 
whole wood chips. Cellulose fiber must be made from natural or recycled pulp fiber, such as wood 
chips, sawdust, newsprint, chipboard, corrugated cardboard, or a combination of these materials. 
Wood and cellulose fiber must be free of synthetic or plastic materials. 

Fiber must contain three-quarter inch (3/4”) strands for at least 25 percent by total volume; have at 
least 40 percent retained when passed through a no.25 sieve; contain less than 250 parts per million 
(ppm) of boron; and less than seven percent (7%) ash, as tested under Technical Association of the 
Pulp and Paper Industry (TAPPI Standard T413). Fiber must disperse uniformly into slurry when mixed 
with water. Fiber must be colored to contrast with the area on which the fiber is to be applied, must not 
stain concrete or painted surfaces, and must be biodegradable, nontoxic, and free from copper, 
mercury and arsenic. The slurry, when hydraulically applied to the ground, must form an absorptive 
mat of mulch uniformly impregnated with seed and other ingredients. No materials that inhibit growth 
or germination must be present in the mixture. Material must be nontoxic to plants and animal life. 

9/2024



Section 50 – Construction Materials 

50.23 

50-43.08 Mulch
Unless otherwise specified in the Contract, mulch shall consist of wood chips, tree bark, or

shredded bark, or any combination thereof. Shredded redwood bark ("gorilla hair") or materials deemed 
highly flammable or a potential fire hazard by the Agency must not be used. 

Wood chips must be manufactured from clean wood. The must be between 1/2 and 3 inches long, 
at least 3/8 inch wide, and 1/16 inch thick. At least 85 percent, by volume, of the chips must conform 
to the sizes specified. 

Tree bark must be between 1/2 and 1-1/2 inches and must be free of salt and foreign materials 
such as clods, coarse objects, sticks, rocks, weeds, or weed seeds. 

Shredded bark must be a mixture of shredded bark and wood; must measure between 1/8 and 1- 
1/2 inches thick and 1 to 8 inches long; and must be free of salt and deleterious materials such as 
clods, coarse objects, and rocks. At least 75 percent, by volume, of shredded bark must conform to the 
sizes specified. 

50-43.09 Planting Mix
Planting mix for backfilling planting holes shall consist of 3 parts of soil excavated from the planting

holes free of rocks over ½ inch in diameter and 1 part soil amendment, thoroughly mixed.50-43.10 
Seed. 

Seed must be furnished separately or in mixtures in standard sealed containers labeled with the 
seed name, lot number, net weight, percentage of purity, germination and hard seed, and percentage 
of maximum wildflower or grass seed content for each kind of seed furnished and, in the case of a 
mixture, the proportions of each kind of seed. 

The Contractor must furnish the Agency duplicate signed copies of a certificate of compliance from 
the vendor certifying that each lot of seed has been tested by a recognized seed testing laboratory 
within 6 months of date of delivery to the job site. The testing must be in conformance with test 
procedure standards of the Association of Official Seed Analysts and the provisions of the Agricultural 
Code of the State of California. The certificate of compliance must include the name and address of 
the laboratory, the date of the test, the lot number for each kind of seed, and results of tests by name, 
percentages of purity and of germination, and percentage of wildflower or grass content for each kind 
of seed furnished and, in case of a mixture, the proportions of each kind of seed. 

Seed with less than the specified purity or germination can be used under the following conditions: 
a. The application rate for such seed must be increased to compensate for the less than

specified purity or germination.
b. Prior to using such seed, the Contractor must submit to the Agency the purity and

germination percentages, and the proposed increased application rate for such seed.
c. No such seed must be used before the Agency has approved, in writing, the use of such

seed and the increased application rate.
d. The additional seed required because of the increased application rate must be furnished

and applied at the Contractor’s expense.

Seed specified without a purity or germination requirement must be labeled to include the name, 
date (month and year) collected and name and address of the supplier. Seed must be, at the time of 
sowing, from the previous or current year’s harvest. 

Seeds that become wet, moldy, or otherwise damaged in transit or in storage will be subject to 
retest at the discretion of the Agency. 

50-43.10.A Turf Seed
Turf seed or mixtures of seed are classified by type according to species or variety of grass. Types

of seed or seed mixtures must be as shown on the Plans or specified in the Special Provisions. 
Lawn seed must be true to species or variety for the type as specified and must conform to the 

Agricultural Code of the State of California and the standards of the Association of Official Seed 
Analysts. 
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50-43.10.B Wildflower Seed for Hydroseeding
Wildflower seed type to be used for hydroseeding must be as indicated in the Plans or Special

Provisions. 
Seed must be labeled in accordance with the California Department of Agriculture, State Seed Law 

requirements, effective on the date of invitation for bids. The seed must be supplied in unopened 
containers from a commercial seed dealer and may either be mixed or in separate containers for each 
lot. Tags must be given to the Agency. Final acceptance will not be considered unless all tags are 
produced and verified. 

50-43.11 Tackifier
Tackifier must be a concentrated liquid chemical stabilizing emulsion that forms a plastic film upon

drying and allows water and air to penetrate. The film must be nonflammable and must have an 
effective life of at least one year. 

Stabilizing emulsion must be nontoxic to plant and animal life and non-staining to concrete and 
painted surfaces. In the cured state, the tackifier may not be re-emulsified. Tackifier must be miscible 
with water at the time of mixing and application. 

50-43.12 Lumber
Lumber must be construction grade cedar, pressure treated Douglas fir, or heart redwood, rough

cut, from sound timber. It must be straight and free from loose or unsound knots, shakes in excess of 
1/3 the thickness of the lumber, splits longer than the thickness of the lumber, or other defect that would 
render the lumber unfit structurally for the purpose intended. Knots in lumber must be sound, tight, well- 
spaced, and must not exceed 2 inches on any face. Sweep must not exceed 0.08 foot in 6 feet. 

50-43.13 Tree Stakes and Ties
Stakes for support of trees must be lodge-pole pine, unless otherwise specified in the Special

Provisions. Stakes for trees up to 15 gallon must be 2-inch diameter by 10 feet long. Stakes for 24-inch 
box trees or larger must be 2-inch diameter by 12 long. Tree ties must be black rubber cinch ties, unless 
otherwise specified in the Special Provisions. 

50-43.14 Root Control Barrier
Root control barrier must be an injection molded or extruded modular component made of high

density polypropylene or polyethylene plastic with ultraviolet inhibitors. Panels must have a minimum 
thickness of 0.080 inch (2.032 mm). Each panel must have molded vertical ribs (4 minimum) and 
locking strips or integral male/female sliding locks. Locking strips or integral self slide locks must have 
a close tolerance to restrict any slippage between panels. Vertical root deflecting ribs or channels must 
be 1/2 to 3/4 inch high on one side, perpendicular to the panel, and not more than 8 inches apart. 
Panels must be 24 by 24 inches unless otherwise specified in the Contract. The Contractor shall use 
Deep Root, Century Products, or an approved equal. 

50-43.15 Plants
Plants shall be of the variety, size, age, and condition shown on the Plans or specified in the Special

Provisions and conform to the requirements of these Specifications. The Contractor shall work in 
cooperation with the nursery to provide plant material that meets the requirements of these 
Specifications and the Special Provisions. Plant material not meeting the specifications will be rejected 
and shall be removed from the site. There will be no additional payment for removal of plant material 
that is not in conformance with the specifications or for additional deliveries involved with replacing 
them. If plant material does not appear available that can meet County standards, the Contractor shall 
bring this to the attention of the Agency immediately. 

Plants must be vigorous, first class representations of the species and cultivars specified, and must 
conform to State and local laws governing the sale and transportation of plant materials. Only plants of 
the size and type shown on the Plans or designated in these Specifications or the Special Provisions 
with normal plant and root structures will be accepted. 
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All plants must be nursery grown in containers, unless otherwise shown on the Plans or designated 
in the Special Provisions and must have been grown in the specified containers for at least 6 months. 
They must have straight, single trunks, unless otherwise specified on the Plans. No pruning must be 
undertaken before planting. Plants specified as multi-trunk must have at least 3 main leaders from the 
base. 

Plants shall have well developed root systems and not be rootbound or show sunscald, injuries, 
abrasions, or other objectionable disfigurements. Plants that are under-sized, have broken or split 
limbs, and/or exhibit stress through discoloration of their foliage will be rejected. Plants shall be free 
of disease, insects, pests, eggs or larvae. 

Substitution of plants or sizes for those listed on the Plans are not allowed except with prior written 
consent of the Agency. Plants delivered to the work site that are found to be not true to name or 
unsuitable in growth or conditions must be removed from the site and replaced with acceptable plants. 
In the event tags are not present, and/or tags and load slip do not match, Contractor must provide 
written confirmation of species from the supplying nursery. 

Plants that are not thoroughly wet throughout the root ball must not be transported to the planting 
area. Any plant that, in the opinion of the Agency, has a damaged root ball or is dry or in a wilted 
condition when delivered to the planting area will be rejected and must be replaced by the Contractor 
at the Contractor’s expense. Trucks used for transporting plants must be equipped with covers to 
protect plants from windburn. 

One plant of each bundle or lot must be tagged with the name and size of the plant, in accordance 
with the standards of practice recommended by the American Association of Nurserymen. 

All plant materials must meet the specifications of Federal, State, and County laws requiring 
inspection for plant disease and insect infestations. Inspection certifications required by law must 
accompany each shipment, invoice, or order for stock, and when the plants arrive at the site of the 
Work, the certificate of inspection must be provided to the Agency. 

Plants must be classified by type as to species, variety and genus and will be specified by scientific 
name conforming to the publication "Standard Plant Names" as adopted by the American Joint 
Committee on Horticultural Nomenclature. 

50-43.15.A Turf
Grass sod must be well established mown lawn grass turf and must be free of weeds and other

harmful or deleterious matter. 
At least 80 percent of the grass plants in the cut sod must be composed of the species or varieties 

specified in the Special Provisions. 
Grass sod must be grown, inspected, and shipped in accordance with the provisions of the 

Agricultural Code of the State of California. 
Sod must be machine stripped or cut of a uniform soil thickness of 1 inch plus-or-minus 1/4- inch. 

The measurement for thickness excludes top growth and thatch and must be determined at the time of 
cutting in the field. 

50-43.15.B Trees
Trees are classified by genus, species, and variety as well as common name. The tree varieties to

be planted must be as shown on the Plans or described in the Special Provisions. 
Trees will be specified by container size in the Contract and must meet the height and caliper of 

trunk requirements indicated in Table 50-8 or they will be rejected. For shade trees of recognized slower 
growth, as identified by the Agency, the height and caliper must be not less than 2/3 the height and 
caliper indicated in Table 50-8. 
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TABLE 50-8 
TREE CALIPER-HEIGHT RATIO 

Container Size 
(gallons) 

Caliper of Trunk 
(inches) 

Average Height Range 
(feet) 

5 3/8 to 1/2 4 to 5 

5 1/2 to 5/8 5 to 6 

7 5/8 to 3/4 6 to 7 

7 3/4 to 1 7 to 8 

7 1 to 1-1/4 8 to 9 

15 1-1/4 to 1-1/2 9 to 10 

15 1-1/2 to 1-3/4 10 to 12 

15 1-3/4 to 2 12 to 14 

In size grading of container grown trees, caliper measurements will take precedence over height 
measurement, unless otherwise specified in the Special Provisions. 

Caliper measurement must be taken 5 inches above soil level. If the tree is budded or grafted to a 
root system, the measurement must be taken 2 inches above the bud or graft union. 

Trees to be planted as street trees must be free of branches for approximately the lower half of 
their height. 

Tree shall have reasonably straight stems and be well-branched and symmetrical in accordance 
with their natural habits of species growth. Tree trunks shall be sturdy and well “hardened off”. Trees 
with poor branching structure, lacking a defined central leader (on standards), a broken leader, dense 
internal cross-branching, and/or lopsided canopy will be rejected. Trees with unbalanced canopies that 
will not remain upright without their nursery stakes will be rejected. 

If possible, container grown trees must be capable of standing upright without staking and must 
have been grown in the container sufficiently long for the fibrous roots to have developed so that the 
root mass will retain its shape and hold together when removed from the container. 

Trees must not be rootbound or show evidence of girdling or kinked root systems. Trees must not 
exhibit co-dominant trunks or branching with included bark. Trees must not be severely topped or 
headed. Trees must not have surface roots larger than 1/4-inch diameter. Trees must not exhibit 
evidence of sunscald or pest infestation. Upon inspection, trees not meeting these requirements will 
be rejected. 

The container must be sufficiently rigid to protect the root mass during shipping. 
At least one tree of each species or variety delivered to the work site must be identified by scientific 

name and size on a legible waterproof label securely attached to the tree. 
Trees are subject to inspection by the Agency at any time during the Project—at the place of growth, 

upon delivery, or during planting operations. Such inspections are not final or conditional acceptance. 
The Contractor must establish the necessary quality control and inspection practice to assure 

compliance with these specifications. The Contractor must furnish a California Nursery Stock Certificate 
for each shipment of trees. 

9/2024



Section 50 – Construction Materials 

50.27 

50-43.16 Water
Water must be of such quality that it will promote germination of seeds and growth of plants.

50-43.17 Irrigation Pipe
Pipe and fittings for irrigation systems must be as specified in these Specifications and the Special

Provisions. 
Unless otherwise shown on the Plans, risers and threaded nipples for irrigation systems must be 

Schedule 80, PVC 1120 or PVC 1220, or PVC pipe conforming to the requirements of ASTM D1785. 

50-43.17.A Steel Pipe
For installation of backflow preventers, steel pipe and couplings and wrought iron couplings must

conform to AWWA standard C200 and the specifications of ASTM A53, standard weight, galvanized, 
except that the weight of zinc coating must be not less than 90 percent of the weight specified in said 
ASTM Designation. Fittings, except couplings, must be galvanized malleable iron, banded and 
threaded, conforming to ANSI Standard: B16.3, 150 pound class. 

Steel pipe below grade must be wrapped with 6 mil plastic tape. 

50-43.17.B Plastic Pipe
Plastic pipe for irrigation systems will be shown on the Plans as main line and lateral line (non- 

pressure). 
Solvent cement and primer for PVC plastic pipe and fittings must be of commercial quality 

specifically manufactured for use with rigid PVC plastic pipe and fittings. The solvent cement and primer 
used must be made by the same manufacturer. The color of the primer must contrast with the color of 
the pipe and fittings. 

The pipe must be furnished in minimum standard lengths of 20 feet. 
Plastic pipe must be continuously and permanently marked with the following information— 

manufacturer's name, kind of pipe, material, size, NSF approved, schedule or type, and the date of 
extrusion. The extrusion date must agree with the manufacturer’s records, covering quality control 
tests, raw material batch numbers, and any other information deemed necessary by the manufacturer. 
The records must be held by the manufacturer for 2 years. 

50-43.17.B.(1) Main Line
Main line must be PVC of the types and classifications shown on the plans or specified in the

Special Provisions. Main line pipe must be approved by the National Sanitation Foundation, and must 
conform to the requirements of either ASTM D2241 or D2672, except that main line with a bell socket 
formed as an integral part of the pipe for use with rubber ring gaskets must conform to the requirements 
of ASTM D2241. The belled portion of the pipe must conform to the requirements of ASTM D3139 
(except for the dimensional ratio), must be formed to maintain uniformity in alignment and roundness 
and must be free of irregularities and defects. 

The wall thickness of the bell must not be less than the specified minimum wall thickness of the 
pipe. 

The wall thickness of the bell end of the pipe may exceed maximum allowable wall thickness of the 
pipe for a length not to exceed 24 inches from the end of the pipe. 

Main line and fittings on the pressure side of control valves that are 2 inches or larger in diameter 
must be either the rubber ring gasket type or the solvent cemented type, except that all pipe and fittings 
installed in conduits or sleeves must be the solvent cemented type. 

Threaded fittings and fittings to be solvent cemented to the main line must be injection molded 
PVC, Schedule 40. Fittings equipped with rubber ring gaskets for then main line must be either injection 
molded PVC plastic pipe fittings or machined pipe stock fittings. 
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50-43.17.B.(2) Lateral Lines
Lateral lines shall be of the types and classifications specified in the Contract. Pipe shall be

approved by the National Sanitation Foundation (NSF) and conform to the requirements of ASTM 
D2241. 

Class 200 Polyvinyl chloride (PVC) lateral pipe shall be solvent weld and manufactured of Type 1, 
Grade I or II, compound designated as PVC 1120 or 1220, and shall conform with to ASTM D1784. 

Schedule 40 PVC lateral pipe shall be solvent weld and manufactured of Type 1, Grade I or II, 
compound designated as PVC 1120 or 1220, and shall conform with to ASTM D1785. 

Polyethylene tubing lateral line shall be black UV-resistant polyethylene resin material (.60” ID x 
.70” OD) with a minimum pressure rating of 60 pounds per square inch (p.s.i.). 

PVC fittings shall be molded fittings manufactured of the same material as the pipe and suitable for 
either solvent weld or threaded connections. Solvent weld fittings shall be of a pressure rating equal 
to or greater than that of the pipe. Schedule 40 fittings shall comply with ASTM D2466. 

50-43.18 Subsurface Dripperline
Subsurface dripperline must be 1/2 inch low density linear polyethylene tubing, with internal

pressure compensating self-cleaning integral drip emitters. 
The dripperline tubing itself shall be brown or coppery in color, ultraviolet (UV) resistant and conform 

to an outside diameter (O.D.) of sixty-six hundredths of an inch (0.66”) and an inside diameter (I.D.) of 
fifty-six hundredths of an inch (0.56”). The emitter discharge rate shall match the flow designated in the 
Irrigation Legend utilizing a combination turbulent flow/reduced pressure compensation cell mechanism 
and a diaphragm to maintain uniform discharge rates. 

The dripperline emitter spacing and discharge rates must be as specified in the Contract. 

50-43.19 Irrigation Sleeve Conduit
Irrigation sleeve conduit must be Schedule 40 PVC pipe.

50-43.20 Sprinklers and Emitters
Sprinklers and emitters must be the type and model as specified in the Contract.

50-43.21 Automatic Irrigation Controllers
Automatic irrigation controllers must be the type and model specified in the Contract.
Automatic irrigation controllers must be fully automatic, with solid state electronic components. The

controller shall be rated for 120 volt, 60 cycle AC input and 26.5 volt, 2.2 amp output for continuous 
operation of 24 volt valves, with 14-day programming capability. 

The controller shall have the following standard features: an electrical circuit to operate a master 
valve, a reset circuit breaker to protect the controller from damage due to excessive voltage surges, 
the ability to self-adjust and schedule irrigation events using either evapotranspiration (weather-based) 
or soil moisture data, two sensor inputs (weather-based/moisture and flow), and a master “on-off” 
switch for turning controller off during rainy weather while allowing day and hour clocks to continue 
operation. The use of weather-based or soil moisture sensing devices may be substituted for a central 
control and/or the use of communication devices (where available) if authorized by the Agency. 

Irrigation controllers must be housed in pedestal or wall-mounted enclosures as specified in the 
Contract. 

Irrigation controllers must conform to NEC Class 2 requirements. The controller output must be less 
than 110 volt-amps to qualify for direct burial of output wires. 

The irrigation controller enclosure shall be the type and model specified in the Plans and Special 
Provisions. The enclosure shall be mounted on a 4-inch (4”) thick concrete pad with minimum 
dimensions indicated in the Contract documents. 
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50-43.22 Quick Coupling Valve
Quick coupling valves must be of brass or bronze construction with 1-inch IPS female pipe

connections. The valve body must be of two-piece construction, consisting of an upper and a lower 
piece body. The upper valve body must be easily removable for replacement. 

Quick coupling valves must have a durable locking rubber or vinyl cover, yellow in color for potable 
systems and purple in color for non-potable or reclaimed water systems. Covers must be marked with 
"Do Not Drink" warnings. 

All quick coupling valve keys must be from the same manufacturer as the quick coupling valve, and 
must be the proper size to fit the valves. Valve key must be of brass or bronze construction with a 
replaceable stainless steel lug. 

50-43.23 Control Valves
Control valves shall be electric remote control, battery-operated remote control or manual type

straight or angle pattern globe valves, and shall be of glass filled nylon, plastic, brass, bronze, or cast 
iron construction as specified in the Contract. All metal parts of glass filled nylon valves shall be 
stainless steel or brass. Control valves must be capable of withstanding a cold water working pressure 
of 150 psi. 

Automatic valves must have a manual flow control adjustment with shut-off provisions. The valves 
must also have an external and internal “bleed” to enable manual operation. Automatic actuation shall 
be by means of an encapsulated type solenoid with a minimum rating of 24 volts, 60 cycle and 2 to 5 
watts. 

50-43.24 Flow Sensor
The flow sensor shall be sized as shown on the Plans with a monitoring range of one-quarter (0.25)

to 15 feet per second (FPS) and a maximum pressure rating of 240 pounds per square inch (PSI). 
Components shall include a high-density polyethylene (HDPE) impeller, O-ring, tungsten carbide shaft, 
Type 1 white PVC sensor insert and mounting tee. 

50-43.25 Valve Boxes
Valve boxes and valve box lids must be precast portland cement concrete when installed in

concrete or other paving. Valve boxes and valve box lids must be reinforced green plastic when 
installed in turf or planter areas. Concrete valve box lids must be marked "IRRIGATION" in cast-in 
letters not less than 1 inch high. Unless otherwise indicated in the Special Provisions, valve boxes for 
irrigation equipment shall be as follows: 

1. Remote control valve assemblies with wye-filter- green HDPE, bolt-down, and 32
inches long by 19-1/2 inches wide by 18 inches deep with three by four inch knock- 
outs.

2. Remote control valve assemblies without a wye-filter- green HDPE, bolt-down, and
17 inches by 11-3/4 inches by 12 inches deep with three by four inch knock-outs.

3. Flow sensors and master valves- green HDPE, bolt-down, and 21-1/2 inches long by
15 inches wide by 18 inches deep.

4. Gate valves and quick couplers- green HDPE, bolt-down, and round with 10 inch
diameter.

5. Drip and dripper line flush valves- green HDPE, bolt-down, and round with 10 inch
diameter.

Label type for valve boxes shall be one of the following throughout: 

1. Engraved letters and numbers on a two-layer white over black, UV-resistant exterior
sign-plate plastic. The dimensions of the labels shall be a minimum of two-inches by
three-inches by one-eighth inch thick (2” x 3” x 1/8”).

2. Hot-stamped black letters on a yellow background of UV-resistant polyurethane Behr
Desopan. The dimensions of the labels shall be a minimum of two-and-one-quarter
inches by two-and-three-quarter inches (2-1/4” x 2-3/4”).
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The letters shall be a minimum of one and one-eighth inches (1-1/8”) in height. Labels shall be 
bolted to the valve box covers with commercial quality brass or stainless steel machine screws, nuts 
and washers. 

The tags attached to control valves shall be water resistant with legible text identifying the assigned 
station number that corresponds with the valve box lid label. 

50-43.26 Backflow Preventers
Backflow preventers must be reduced-pressure type as approved by the Sacramento County

Environmental Health Division. 
Backflow preventers shall have a low-lead bronze main valve body and relief valve body. Backflow 

preventers must be factory-assembled and must consist of two independently operating, center-guided, 
spring-loaded, “Y” pattern check valves, one hydraulically dependent differential relief valve, 2 shut-off 
valves and 4 test cocks. 

Backflow preventers must be the same size as the service line in which they are installed, unless 
otherwise specified in the Contract. 

Insulated protection shall be provided for each backflow prevention device as specified in the 
Contract. A backflow preventer enclosure shall be manufactured from 1-3/4” x 1-3/4” x 3/16” angle iron 
and 1-1/2” nine gauge (#9) expanded metal screen, welded every six-inches (6”) minimum. Enclosure 
shall have freeze protection provided by one-inch (1”) R-7 non-absorbent polyurethane foam bonded 
to 22 gauge galvanized sheet metal. Enclosure shall be powder coated with a Hunter Green color. 

An insulated protection blanket shall be of the appropriate size to fit the backflow prevention 
assembly specified. Blankets must be the appropriate size to fit the backflow prevention assembly 
specified. Blanket fabric must be heavy-duty resin or vinyl coated 100 percent polyester plain weave. 
Fabric must be water, mildew and flame resistant. Insulation must be a layer of Radiant Barrier Foil 
(BF) consisting of a layer of polyethylene bubbles bonded to and sandwiched between two industrial 
strength foil sheets with a minimum R-value of R-9. This material is impervious to moisture and is 
unsuitable for rodent nesting material. Blanket must have a water repellent lining of nylon fabric to resist 
tearing from backflow parts. Blanket must be machine stitched with metal grommet reinforcement for 
installation of an individual lock. Blanket must be forest green in color and have a manufacturer's five- 
year warranty. 

50-43.27 Concrete
Unless otherwise specified in the Special Provisions, concrete for irrigation facilities must be Class

“B” concrete as specified in Section 50-5, “Portland Cement Concrete”, in this Section of these 
Specifications. Hand mixing of the concrete will be permitted. 

50-43.28 Filter Assembly Units
Wye filter for dripline control valve assembly shall have a 150-mesh screen, shall be Spin Clean

Type, and rated for 150 pounds per square inch (p.s.i.). The Contractor shall install filter for ease of 
access and cleaning. The Contractor shall add Schedule 80 PVC ball valve at the end of filter body for 
manual flush out and connect ball valve to wye-filter flush outlet with a Schedule 80 union. 

50-43.29 IPS Flexible PVC Hose
IPS flexible PVC hose must be nonrigid polyvinyl chloride (nonrigid PVC) hose conforming to the

specifications of ASTM D2287, Cell-type 66404006. 
The hose must provide leak-free, non-separating connections suitable for the purpose intended 

when connected to the fittings specified herein. Flexible hose must be algae resistant. 
Fittings for flexible hose must be injection molded PVC, Schedule 40, conforming to the 

specifications of ASTM D2466. Fittings must be solvent cemented type. 
Solvent cement and primer for flexible hose and fittings must be of commercial quality as specified 

for use with rigid PVC pipe and plastic pipe fittings. 

9/2024



Section 50 – Construction Materials 

50.31 

50-43.30 Gate Valves
Gate valves must be either flanged, threaded or ring type, iron or bronze body, bronze trimmed

valves with rising (internally threaded) or non-rising stem, and must withstand a cold water working 
pressure of 150 psi. Gate valves must be of the same size as the pipeline that the valves serve, unless 
otherwise shown on the Plans. 

Gate valves 3 inches and smaller must be bronze or brass. Gate valves 4 inches and larger must 
be cast iron. 

Isolation ball valves shall be Schedule 80 PVC body with threaded ends, ABS handle, and have a 
non-shock cold working pressure rating of 150 pounds per square inch (p.s.i.). 

50-43.31 Air Vacuum Relief Valve
Air vacuum relief valve must be non-corrosive plastic with 1/2 inch MPT threads. Maximum

operating pressure of air vacuum relief valve must be 140 psi. Valve must eliminate negative pressure 
and vacuum within subsurface dripperline systems that may draw contaminants into the system. 

50-43.32 Flush Valve Assembly
Flush valve must be non-corrosive plastic with ½ inch MPT threads, unless otherwise indicated on

the Plans. Maximum operating pressure of flush valve at ends of dripperline must be 57 psi. Valve 
must flush approximately 1 gallon per cycle. Valve must reduce sediment build-up within the dripperline 
system. 

50-43.33 Unions
Unions must be brass or malleable iron. All unions must withstand the working pressure range

requirements of the pipes with which they are used. 

50-43.34 Irrigation Control Wires
Control wire for automatic control valves must be #10, #12, or #14 as necessary for operation, must

be UL rated for direct burial, and must be underground feeder type identified as (UF). Control wire must 
have 4/64 inch (56 mils) minimum thickness of TW grade polyvinyl chloride insulation. Control wire 
must be able to withstand a crush test of 5000 psi. Common or neutral conductors must be white. The 
control wires to the automatic control valves must be red. The spare wires must be yellow. 

Splices for control wire must be specifically designed to insure waterproof underground direct bury 
wire connection, and must be UL listed "Water Resistant Wire Connector Rated 60c, 600v for PVC 
insulated copper wires". Each connector must consist of a crimp sleeve, base socket, sealing plug, and 
inert sealer. 

50-43.35 Pull Boxes
Pull boxes for irrigation control wiring shall be No.5 unless otherwise shown on the Plans and shall

conform to these Specifications. 
Pull boxes must be precast portland cement concrete boxes with concrete covers, unless otherwise 

noted. Concrete covers shall be locking with five-eighths inch (5/8”) vandal resistant bolt. 
Pull box covers for pull boxes used solely for irrigation control wiring must be marked “IRRIGATION” 

or “IRRIGATION CONTROL” in cast-in letters. Cover markings must be clearly defined and uniform in 
depth and may be placed parallel to either the long or the short sides of the cover. Marking letters must 
be between 1 and 3 inches high. 

50-43.36 Pressure Gauges
Pressure gauges shall be liquid filled with glycerin or silicone oil, hermetically sealed, water tight,

and dust proof. Gauge must be a 2-inch bottom-connected gauge with 1/4-inch brass standard pipe 
thread and shatterproof face. Gauge must be rated for 100 psi. 
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50-44 ENGINEERING FABRICS 
Engineering fabrics must conform to the State Specifications. 

50-45 PAINT 
Unless otherwise specified in the Special Provisions, paint must conform to the State 

Specifications. Colors must be as specified in the Contract. 

50-46 NOT USED 
50-47 NOT USED 
50-48 EPOXY 

Epoxy must conform to the State Specifications. 
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