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FOREWORD

Publication of these Uniform Standard Specifications and Details for Public Works Construction fulfills the goal of a group of
agencieswho joined forcesin 1966 to produce such a set of documents. Subsequently, in the interest of promoting county-wide
acceptance and use of these standards and details, the Maricopa Associ ation of Governments accepted their sponsorship and the
responsibility of keeping them current and viable.

These specifications and details, representing the best professiona thinking of representatives of several Public Works
Departments, reviewed and refined by members of the construction industry, were written to fulfill the need for uniform rules
governing public works construction performed for Maricopa County and the various cities and public agenciesin the county. It
further fulfillsthe need for adequate standards by the smaller communities and agencies who could not afford to promulgate such
standards for themselves.

A uniform set of specifications and details, updated and embracing the most modern materials and construction techniques will
redound to the benefit of the public and the private contractingindustry. Uniform specificationsand detail swill eliminate conflicts
and confusion, lower construction costs, and encourage more competitive bidding by private contractors.

The Uniform Standard Specifications and Details for Public Works Construction will be revised periodically and reprinted to
reflect advanced thinking and the changing technology of the construction industry. To this end a Specifications and Details
Committee has been established as a permanent organization to continually study and recommend changes to the Specifications
and Details. Interested parties may address suggested changes and questions to:

Standard Specifications & Details Committee
c/o Maricopa Association of Governments
302 North First Avenue, Suite 300
Phoenix, Arizona, 85003.

These suggestions will be reviewed by the committee and appropriate segments of the industry and cumulative annual revisions
will be published thefirst of eachyear. A copy of thispublicationisavailablefor review ontheinternet at the websitelisted bel ow.
Please follow the links to the publications page and look for Uniform Standard Specifications for Public Works Construction
and/or Uniform Standard Details for Public Works Construction:

WWW.mag.maricopa.qov

Whileintheinterest of uniformity, it ishoped that all using agencies will adopt these standards with as few changes as possible,
it is recognized that because of charter requirements and for other reasons, some agencies will find it necessary to modify or
supplement certain requirements.
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Project No.
BOND ISSUE OR BUDGET PROJECT

CITY OF , ARIZONA

ENGINEERING DEPARTMENT

PROPOSAL to the City Engineer of the City of

In compliance with the Advertisement for Bids, by the City Engineer, the undersigned Bidder:

Having examined the contract documents, site of work, and being familiar with the conditions to be met, hereby submits the
following Proposal for furnishing the material, equipment, labor and everything necessary for the completion of the work listed
and agrees to execute the contract documents and furnish the required bonds and certificates of insurance for the completion of
said work, at the locations and for the prices set forth on the inside pages of thisform.

Understands that construction of this project shall be in accordance with al applicable Uniform Standard Specifications and
Standard Details except as otherwise required by the Project Plans and Special Provisions.

Understands that his proposal shall be submitted with a proposal guarantee in the form of a certified check, cashiers check or
surety bond for ten (10) per cent of the amount of the bid.

Agrees that upon receipts of Notice of Award, from the City of , he will execute the contract documents.

Work shall be completed within calendar days, beginning with the day following the starting date specified in
the Noticeto Proceed. Thetimeallowed for completion of the work includes|ead timefor obtaining the necessary material and/or
equipment.

The Bidder hereby acknowledges receipt of and agrees his proposal is based on the following Addenda.




FOR PROJECT NO. BID SCHEDULE
UNIT AND DESCRIPTION
ITEM APPROXIMATE UNIT BID PRICE AMOUNT BID
QUANTITIES UNIT BID PRICE IN WORDS DOLLARS & DOLLARS & CENTS
CENTS

1 For and /100 Dollars per__
2. For and /100 Dollars per__
3. For and /100 Dollars per__
4, For and /100 Dollars per__
5. For and /100 Dollars per__
6. For and /100 Dollars per__
7. For and /100 Dollars per__
8. For and /100 Dollars per__
9. For and /100 Dollars per__

TOTAL For and /100 Dallars per

THISPROPOSAL IS SUBMITTED BY

corporation organized under the laws of the State of , a partnership consisting of

or individual trading as

of the City of and is the holder of Arizona State Contractor's
License:
Classification No.
Respectfully submitted,
FIRM
ADDRESS
BY
Officer and Title
Date
ATTEST:

Officer and Title

Witness: If Bidder is an Individual



Project No.
IMPROVEMENT DISTRICT PROJECT

CITY OF , ARIZONA

ENGINEERING DEPARTMENT

PROPOSAL to the City Council of the City of

In compliance with the advertisement for Bids, by the Superintendent of Streets, the undersigned Bidder:

Having examined the contract documents, site of work, and being familiar with the condition to be met, hereby submits the
following Proposal for furnishing the materials, equipment, labor and everything necessary for the compl etion of the work listed
and agrees to execute the contract documents and furnish the required bonds and certificates of insurance for the completion of
said work, at the locations and for the prices set forth on the inside pages of thisform.

Understands that construction of this project shall be in accordance with al applicable Uniform Standard Specifications and
Standard Details except as otherwise required by the Project Plans and Special Provisions.

Understands improvement bonds, issued under the provisions of Sections 48-571 to 48-619, Arizona Revised Statutes, will be
issued to represent the costs and expenses of the improvement. These bonds will bear interest at the rate of

percent per annum.

Submits herewith a surety bond, equal to 10 percent of the amount of the highest proposal submitted.

Agreesthat upon publication of Notice of Award, inaccordancewith ARS Section 48-584, hewill executethe contract documents.

Work shall be completed within calendar days, beginning with the day following the date of execution of the
contract. Thetime allowed for completion of the work includes|ead time for obtaining the necessary material s and/or equi pment.

THIS PROPOSAL IS SUBMITTED BY ,a
corporation organized under the laws of the State of , apartnership consisting of
or individual trading as
of the City of and isthe holder of Arizona State Contractor's License:
Classification No.

Respectfully submitted,
FIRM
ADDRESS
BY

Officer and Title

Date
ATTEST:

Officer and Title

Witness: If Bidder is an Individual

Project No.



SURETY BOND

KNOW ALL MEN BY THESE PRESENTS:

That we, , as Principal, (hereinafter called the Principal), and
the , acorporation duly organized under the laws of the State of and duly licensed and
possessing a certificate of authority to transact surety businessin the State of Arizona, as Surety, (hereinafter called the Surety),
are held and firmly bound unto the of as Obligee, in the sum of ten percent (10%) of the
total amount of the bid of Principal, submitted by him to the of for the
work described below, for the payment of which sum, well and truly to be made, the said Principal and the said Surety, bind
ourselves, our heirs, executors, and administrators, successors, and assigns, jointly and severaly, firmly by these presents, and
in conformance with Arizona Revised Statutes

WHEREAS, the said Principal is herewith submitting its proposal for

NOW, THEREFORE, if the of shall accept the proposal of the
Principal and the Principal shall enter into a contract with the of
in accordance with the terms of the proposal and give the Bonds and Certificates of Insurance as specified in the Standard
Specifications with good and sufficient Surety for the faithful performance of the contract and for the prompt payment of labor
and materials furnished in the prosecution of the contract, or in the event of the failure of the Principal to enter into the contract
and give the Bonds and Certificates of Insurance, if the Principal pays to the of

the difference not to exceed the penalty of the bond between the amount specified in the proposal and such larger
amount for which the obligee may in good faith contract with another party to perform the work covered by the proposal then this
obligation isvoid. Otherwiseit remainsin full force and effect provided, however, that this bond is executed pursuant to the
provisions of Section 34-201, Arizona Revised Statutes, and al liabilities on this bond shall be determined in accordance with
the provisions of the section to the extent asif it were copied at length herein.

Signed and sealed this day of ,AD., 20
Principal
Title
Witness:
Surety
Title
Witness:




BOND ISSUE OR BUDGET PROJECT

CONTRACT
THIS AGREEMENT, made and entered into this day of , 20 , by and between
of the City of , County of , and State of
, party of the first part, hereinafter designated the CONTRACTOR, and the City of , amunicipal

corporation, organized and existing under and by virtue of the laws of the State of Arizona, party of the second part, hereinafter
designated the OWNER.

WITNESSETH: That the said Contractor, for and in consideration of the sumto be paid him by the said Owner, inthe manner
and at the time hereinafter provided, and of the other covenants and agreements herein contained, and under the penalties
expressed in the bonds provided, hereby agrees, for himself, his heirs, executors, administrators, successors, and assigns as
follows:

ARTICLE | — SCOPE OF WORK: The Contractor shall furnish any and all labor, materials, equipment, transportation,
utilities, services and facilities required to perform all work for the construction of Project No.
and to completely and totally construct the same and install the
material therein for the Owner, in agood and workmanlike and substantial manner and to the satisfaction of the Owner through
its Engineers and under the direction and supervision of the Engineer, or his properly authorized agents and strictly pursuant to
and in conformity with the Plans and Specification prepared by the Engineers for the Owner, and with such modifications of the
same and other documents that may be made by the Owner through the Engineer or his properly authorized agents, as provided
herein.

ARTICLE Il — CONTRACT DOCUMENTS: The Call for Bids, Plans, Standard Specifications and Details, Specia
Provisions, Addenda, if any, and Proposal, as accepted by the Mayor and Council per Council Minutes of
, 20 , Performance Bond, Payment Bond, Certificates of Insurance, and Change Orders, if any, are by thisreference

made a part of this Contract to the same extent asif set forth herein in full.

ARTICLE I —TIME OF COMPLETION: The Contractor further covenantsand agreesat hisown proper cost and expense,
to do al work asaforesaid for the construction of said improvementsand to compl etely construct the same and install the material
therein, as called for by this agreement free and clear of all claims, liens, and charges whatsoever, in the manner and under the
conditions specified within the time, or times, stated in the proposal pamphlet.

ARTICLE IV — PAYMENTS: For and in consideration of thefaithful performance of thework herein embraced as set forth
inthe Contract Documents, which are apart hereof and in accordance with the directions of the Owner, through its Engineer, and
to his satisfaction, the Owner agrees to pay the said Contractor the amount earned, computed from actual quantities of work
performed and accepted or material sfurnished at the unit bid price on the Proposal made apart hereof, and to make such payment
within forty-five (45) days after final inspection and acceptance of the work.

The Contractor hereby agrees to indemnify and save harmless the City of , and any jurisdiction or
agency issuing permitsfor any work included in the project, their officers, agents and representativesfrom al suits, actions, 10ss,
damage, expense, cost, or claims of any character or any nature brought on account of any injuries or damage sustained by any
person or property arising out of the work done in fulfillment of the construction of the improvement under the terms of this
agreement, or on account of any act or omission by the Contractor or his agents, or from any claims or amounts arising or
recovered under Workmen's Compensation laws or any other law, bylaw, ordinance, or order or decree.

IN WITNESS WHEREOF, six (6) identical counterparts of this contract each of which shall be for all purposes be deemed
an original thereof, have been duly executed by the parties herein above named, on the date and year first above written.

The Contractor agreesthat this Contract, as awarded, isfor the stated work, and understands that payment for the total work will
be made on the basis of the indicated amount(s), as bid in the Proposal.



ATTEST:

WITNESS: If Contractor is an Individual

ATTEST:

By

(Official Title)

City Clerk
(Official Title)

Authority — City Council

(Contractor — Party of the First Part)

By

(Name and Title)

(Corporate Sedl)

City of, amunicipal corporation
(Owner — Party of the Second Part)

(Authorized Officer)

(Corporate Seal)
APPROVED ASTO FORM THIS
day of , 20
City Attorney

Vi



IMPROVEMENT DISTRICT PROJECT

CONTRACT
INCIDENTALS
Ordinance of Intention No. Engineering $
Resolution Ordering Work No. Inspection  $
Date Contract Awarded Clerical $
Improvement District Contract No. Printing $
Superintendent of Streets Total $
THISAGREEMENT, made and entered into this day of , 20 ,byandbetween__
, party of thefirst part, and the City of , Arizona, County of Maricopa, State of Arizona,

acting under the provision of Sections9-671 to 9-710, both inclusive, Arizona Revised Statues, and amendments thereto, part of
the second part.

WITNESSETH:
THAT WHEREAS, the party of the first part, as will appear by reference to the minutes of the proceedings of the Council

of the City ,onthe day of , 20 , was duly awarded the contract for the work
hereinafter mentioned; and

THEREFORE, the party of thefirst part, for the consideration hereinafter mentioned, promises and agrees to and with said
party of the second part, that it will completely and totally do and perform, or cause to be so done and performed, in a good
workmanlike manner, under the direction and to the satisfaction of the Superintendent of Streets, all the work described in an
Ordinance in the records of the proceedings of the Council of the City of , acopy of said Ordinance
being attached hereto and made a part hereof, for the purpose of providing a description of said work herein.

Theparty of thefirst part further agreesthat it will completely and totally do or perform said work according to the Plans and
Specifications, for said work referred to in said Ordinance, (a.copy of whichisattached hereto asaforesaid), which said Plansand
Specifications are made a part of this contract, and that it will, at its own cost and expense, furnish al necessary labor and
materials for said work and that the materials used therein shall comply with the said Specifications and be to the satisfaction of
said Superintendent of Streets, and that it will within the time hereinafter fixed, turn the said work over to the Superintendent of
Streets, complete and totally ready for use, free and discharged of al claims and demands whatsoever, for or on account of any
and all labor and materials used or furnished to be used in said improvement.

And the part of the second part, hereby fixes the time for commencement of said work to be within ten (10) days from the
date hereof, and for its completion to be within calendar days from the date hereof, and promises and agrees that
upon the complete and total performance of the covenants aforesaid by the said party of the first part, to make and issue an
assessment and attach awarrant thereto as provided for in Sections 9-671 to 9-710, both inclusive, Arizona Revised Statutes, and
amendments thereto, at the price specified in the Proposal of the party of the first part for said improvement as duly accepted by
the Council of the City of , acopy of said Proposal being made a part hereof for the purpose of
providing a statement of said prices.

In the event the Contractor compl etes the construction work within the time specified, this contract shall remaininfull force
and effect until the Bonds to be issued hereunder have been authorized by the Council of the City of

vii



AND IT ISEXPRESSLY UNDERSTOOD AND AGREED by the parties to this agreement that in no case (except where
it is otherwise provided in Sections 9-671 to 9-710, both inclusive, Arizona Revised Statues, and amendments thereto) will the
City of or any officer hereof, be liable for any portion of the expenses of the work, aforesaid, nor for any
delinquency of persons or property assessed.

IN WITNESS WHEREOF, the parties hereto have caused these presentsto be executed, the day and year first herein written.

(Contractor — Party of the First Part)

By
(Name and Title)
City of
(Party of the Second Part)
By

(Superintendent of Streets)

viil



CONTRACT PERFORMANCE BOND

STATUTORY PERFORMANCE BOND PURSUANT TO
TITLE 34, CHAPTER 2, ARTICLE 2,
OF THE ARIZONA REVISED STATUTES
(Penalty of thisbond must be 100% of the Contract amount)

KNOW ALL MEN BY THESE PRESENTS:

That, (hereinafter called the Principal), as Principal, and , acorporation organized
and existing under the laws of the State of and duly licensed and possessing a certificate of authority to transact surety
businessin the State of Arizona, with its principal office in the City of , (hereinafter called the Surety) as Surety,
are held firmly bound unto the of (hereinafter called the Obligee) in the amount of

% ) for the payment whereof, the said Principal and Surety bind themselves, and their heirs, administrators, executors
successors, and assigns, jointly and severally, firmly by these presents.

WHEREAS, the Principal has entered into a certain written contract with the Obligee dated the day of ,20
to construct Project # which contract is hereby referred to and made a part
hereof as fully and to the same extent asif copied at length herein.

NOW, THEREFORE, THE CONDITION OF THIS OBLIGATION IS SUCH, that if the Principal shall faithfully perform and
fulfill all of the undertakings, covenants, terms, conditions and agreements of the contract during the original term of the contract
and any extension of the contract with or without notice to the Surety, and during the life of any guaranty required under the
contract and also performsand fulfillsall of the undertakings, covenants, terms, conditions, and agreements of all duly authorized
modifications of the contract that may hereafter be made, notice of which modifications to the Surety being hereby waived; the
above obligation isvoid. Otherwiseit remainsin full force and effect.

PROVIDED, HOWEVER, that thisbond isexecuted pursuant to the provisionsof Title 34, Chapter 2, Article 2, ArizonaRevised
Statutes, and all liabilities on this bond shall be determined in accordance with the provisions, of Title 34, Chapter 2, Article 2,
Arizona Revised Statutes, to the extent asif it were copied at length in this Agreement.

The prevailing party in a suit on this bond shall recover as part of the judgement reasonabl e attorney fees that may be fixed by
ajudge of the court.

Witness our hands this day of , 20
PRINCIPAL SEAL
AGENCY OF RECORD
By
SURETY
AGENCY ADDRESS
By




LABOR AND MATERIALSPAYMENT BOND

STATUTORY PAYMENT BOND PURSUANT TO
TITLE 34, CHAPTER 2, ARTICLE 2,
OF THE ARIZONA REVISED STATUTES
(Penalty of thisbond must be 100% of the Contract amount)

KNOW ALL MEN BY THESE PRESENTS:

That, (hereinafter called the Principal), as Principal, and , acorporation organized
and existing under the laws of the State of and duly licensed and possessing a certificate of authority to transact
surety businessin the State of Arizona, with its principal officein the City of (hereinafter called the Surety)
as Surety, are held and firmly bound unto the of (hereinafter called the Obligee) in the
amount of ($ ) for the payment whereof, the said Principal and Surety bind
themselves, and their heirs, administrators, executors, successors, and assigns, jointly and severally, firmly by these presents.

WHEREAS, the Principal has entered into a certain written contract with the Obligee dated the day of ,
20, to construct Project # which contract is hereby referred to and made a part hereof asfully
and to the same extent asif copied at length herein.

NOW, THEREFORE, THE CONDITION OF THISOBLIGATION ISSUCH, that if the Principal promptly paysall moneysdue
toall personssupplying labor or materialsto the Principal or the Principal’'s subcontractorsin the prosecution of thework provided
for in the contract, this obligation is void, otherwise it remains in full force and effect.

PROVIDED, HOWEVER, that this bond is executed pursuant to the provisions of Title 34, Chapter 2, Article 2, of the Arizona
Revised Statutes, and all liabilities on thisbond shall be determined in accordance with the provisions, conditionsand limitations
of Title 34, Chapter 2, and Article 2, Arizona Revised Statutes to the same extent as if they were copied at length in this
Agreement.

The prevailing party in asuit on this bond shall recover as a part of the judgement reasonabl e attorney fees that may be fixed by
ajudge of the court.

Witness our hands this day of , 20

PRINCIPAL SEAL
AGENCY OF RECORD
By
SURETY
AGENCY ADDRESS
By




ENGINEERING DEPARTMENT CERTIFICATE OF INSURANCE

Project No.

CITY OF

The

, ARIZONA

policies have been issued on behalf of

Name of Insured

Certifiesthat the following insurance

Address of Insured

Type of Insurance Carrier | Policy No. Eff. Date Min. Amt. Exp. Limits of Liability
of Coverage | Date

(1) Workmen's Compensation Statutory

(2) Contractor's Protective $500,000 Each Occurrence
Bodily Injury

(3) Contractor(s) Protective $100,000 Each Accident
Property Damage $100,000 Aggregate

(3) Contractual Bodily Injury $500,000 Each Occurrence

(3) Contractual Property $100,000 Each Accident
Damage $100,000 Aggregate

(4) Automobile Bodily Injury $500,000 Each Occurrence
& Property Damage

(5) Owner’'s Liability $1,000,000 Each Occurrence

When the project includes construction of a new, or modification of an existing building (in addition to the above types):

(6) Fireand Extended Coverage plusVandalism and Malicious Mischief For the Full Amount of the Contract, with the City of
named as an additional insured.

Policy No.

Exp. Date

Amount

(7) Umbrella Coverage

Policy Includes Coverage For:

A. 1. Damage caused by blasting
2. Damage caused by collapse or structural injury
3. Damage to underground utilities

B. Liability assumed in construction agreements and other types of contracts or agreementsin effect in connection with insured

operations.

Xi
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C. All owned, hired or non-owned automotive equipment used in connection with the insured operation.

D. Owner'sLiability Policy shall remain in effect from date of final acceptance until the time limit for filing against the project

has passed. Prior to final acceptance, Contractor shall provide an executed Certificate of Insurance extending the policy to
this date.

It is agreed that none of these policies will be canceled or changed so as to affect this certificate until ten (10) days written
notice of such cancellation or change has been delivered to City of

It isfurther agreed that:

(1) These policies shall not expire until al work has been completed and the project has been accepted by the City of

. (If apolicy does expire during the life of the Contract, a renewal Certificate of the
required coverage must be sent to the City of not lessthan five days prior to expiration
date.)

This certificate is not valid unless countersigned by an authorized representative of the Insurance Company.

Date Countersigned by

Signature

Revised 1999 Xii



CITY OF ARIZONA
ENGINEERING DEPARTMENT

CONTRACTOR'SAFFIDAVIT REGARDING SETTLEMENT OF CLAIMS

Part 100, Section 109, General Conditions

Project No.

To The City of , Arizona

Gentlemen:

, Arizona

Date

Thisisto certify that all lawful claims for materials, rental of equipment and labor used in connection with the construction of

the above project, whether by subcontractor or claimant in person, have been duly discharged.

The undersigned, for the consideration of $

, asset out in the final pay estimate, as full and complete

payment under the terms of the contract, hereby waives and relinquishes any and all further claims or right of lien under, in
connection with, or asaresult of the above described project. The undersigned further agreesto indemnify and save harmlessthe
City of against any and al liens, claims of liens, suits, actions, damages, charges and expenses whatsoever,
which said City may suffer arising out of the failure of the undersigned to pay for al labor performance and materials furnished

for the performance of said installations.

Signed and dated at , this day of , 20
Contractor
By
STATE OF ARIZONA )
ss
COUNTY OF MARICOPA )

The foregoing instrument was subscribed and sworn to before me this day of

, 20

Notary Public

My Commission Expires

Xiii



CITY OF

, ARIZONA

CHANGE ORDER REQUEST

Date: Request:
Name of Project:
Project No: Contractor:

Description of Proposed Change Order:

Reason for Change:

Estimated Cost: $

Changein Contract Time:

(Cadlendar Days)

(See Attached Sheet for

Detailed Cost)

Submitted By: Title:
Recommended By: Title:
Approved By: Title:

Xiv



CITY OF , ARIZONA

AUTHORIZED SIGNATURE FORM

Project Name:
Project No:

Whereas, ,an Corporation, is

(Name of State)
required to execute certain documents which are necessary for the prompt and efficient execution of the corporate business,
NOW, THEREFORE, BE IT RESOLVED, by the Board of Directors of the

(Corporate Name)
that (name of parties authorized) , authorized to execute and sign
on behalf of said corporate the following documents:

1.  TheContract 4. Claims

2. TheBond 5. Change Orders

3. Payrolls 6. All other papers necessary for the conduct of the corporation's affairs and the execution
of the Contract.

The powersand duties herein granted shall be and is hereby granted for the duration of the contract for thisproject or until express
notice of revocation has been duly given in writing, whichever is the lesser period.

Dated and passed by the Board of Directorsthis day of , 20

(Signature of Persons Authorized to Sign) (Title) (Document No.)
CERTIFICATE
STATE OF )

)ss

COUNTY OF )
I of the , acorporation do hereby certify that the above
isatrue and correct copy of aresolution adopted by the Board of Directors of said corporation, at a meeting of said board held
on , 20 , and that the sameisin full force and effect at thistime.
Dated , 20

(Officer of Corporation)
(Seal of Corporation)

STATE OF ARIZONA )
)ss
COUNTY OF )
This instrument was acknowledged before me day of 20
by appearing before the undersigned

Notary Public, and stated that he executed such instrument on behalf of said corporation for the purpose and consideration therein
expressed.

My commission Expires;

(Notary Public)

XV
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SECTION 101
ABBREVIATIONS AND DEFINITIONS
101.1 ABBREVIATIONS:

Wherever the following abbreviations are used in these specifications, standard details or on the plans, they are to be construed
the same as the respective expressions represented.

AASHTO American Association of State Highway and Transportation Officials

AAN American Association of Nurserymen
AB Aggregate base

Aban Abandon

ABC Aggregate base course

AC Asphalt cement or concrete

ACB Asphalt concrete base

ACI American Concrete Institute

ACP Asbestos cement pipe

ACPA American Concrete Pipe Association
ACWS Asphalt concrete wearing surface
AFRB ArizonaFire Rating Bureau

AGC Associated General Contractors of America, Inc.
Agg Aggregate

ADOT Arizona Department of Transportation
Ahd Ahead

AlA American Institute of Architects

AIEE American Institute of Electrical Engineers
AISC American Institute of Steel Construction
ANSI American National Standards Institute
APA American Plywood Association
Approx Approximate

APWA American Public Works Association
AR Aged residue

ARS Arizona Revised Statutes

ASCE American Society of Civil Engineers
ASME American Society of Mechanical Engineers
Asph Asphalt

ASTM American Society for Testing Materials
Ave Avenue

AWPA American Wood Preservers Association
AWSC American Welding Society Code
AWWA American Water Works Association
Bbl Barrel

BC Beginning of curve

BCR Beginning of curb return

Beg Beginning

Bk Book or Back

Blvd Boulevard

BM Bench Mark or Board Measure

Brg Bearing

BST Bituminous Surface Treatment

BTB Bituminous Treated Base

BTU British Thermal Units

BVC Beginning of vertical curve

C Centigrade or Curb
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CB
CBF&C
CCorC/C
CE
Cem

CF

cfs

CIP
CIPP
CLorC
Cm
CMP
CcO

Col
Conc
Const
CP
CTB

Cu

Deg
DF
DG
Dia
Dim
DIP
Div
Dr
Drwg

Dwy

Ea

Ease

E

EC

ECR

El or Elv
Equaor Eq
EVC

Ex or Exist

F

FB
F&C
FH
FL or F
F El
Fnd
fps
FS
FSS
Ft

Ga

SECTION 101

Catch Basin

Catch basin frame & cover
Center to Center

City or County Engineer
Cement

Curb face

Cubic Feet per second

Cast Iron pipe
Cast-in-place concrete pipe
Centerline

Centimeter

Corrugated meta pipe
Clean out

Column

Concrete

Construct

Concrete pipe (non-reinforced)
Cement Treated Base
Cubic

Degree

Douglas Fir
Decomposed granite
Diameter

Dimension

Ductile Iron Pipe
Division

Drive

Drawing

Driveway

Each

Easement

East

End of curve

End of curb return
Elevation

Equation

End of vertical curve
Existing

Fahrenheit

Field book

Frame & cover

Fire hydrant

Floor line or flow line
Floor Elevation
Found

Feet per second
Finished surface
Federal Specifications and Standards
Foot or feet

Gutter
Gage
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Galv
GL
Gpm

HC
Hadwil
Horiz

Hwy

ICA
ID
IE
IEEE

Inv
IP
IPS
Irrig

JC
Jet
JS

Lb
L&T
LD
LF
LH
Lin
Long
Lt

MAG
Max
MCR
Meas
MH
MHF&C
Min
Misc
ML or M
mm
Mon
MTD

SECTION 101

Galvanized
Ground line
Gallons per minute
Grade

High or height
House connection
Headwall
Horizontal
Highway

Industrial Commission of Arizona
Improvement District or inside diameter

Invert Elevation

Institute of Electrical and Electronic Engineers
Inch

Invert

Iron Pipe

Iron Pipe Size

Irrigation

Joint

Junction Chamber
Junction

Junction Structure

Length

Pound

Lead and tack
Local depression
Linear Feet
Lamp hole
Linear
Longitudinal
Left

Map or maps

Maricopa Association of Governments
Maximum

Maricopa County Records
Measured

Manhole

Manhole frame and cover
Minutes or minimum
Miscellaneous

Monument line

Millimeter

Monolithic or monument
Multiple tile duct
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NBS
NCPI
NE
NEC
NEMA
NFPA

NPI

ppm

PRC

Prod

Prop

ps

psf

PT or POT
P& TP
Pvmt

RC
RCP

Rd
Rdwy
Reinf
Ret Wall
RGRCP
rpm

Rt

SAE

SCCP

SECTION 101

North

National Bureau of Standards
National Clay Pipe Institute
Northeast

National Electric Code

National Electrical Manufacturer's Association
National Fire Protection Association
Non-plastic

Non pay item

National Safety Council

National Sanitation Foundation
Northwest

Number

On center
Outside diameter
Ounces

Point of curvature

Point of compound curve or Portland Cement Concrete
Point of intersection or plastic index
Property line

Point of Curve

Point of Spiral

Power pole

Parts per million

Point of reverse curve

Produced

Proposed or property

Pounds per square inch

Pounds per square foot

Point of Tangent

Power and telephone pole
Pavement

Rate of flow

Radius

Reinforced concrete
Reinforced concrete pipe
Road

Roadway

Reinforced, Reinforcing
Retaining Wall

Rubber Gasket Reinforced Concrete Pipe
Revolutions Per Minute
Right

Right-of-way

South or slope

Society of Automotive Engineers
Sanitary

Spiral to Curve

Steel cylinder concrete pipe
Storm drain or Sewer District
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SECTION 101

Sdi Saddle

Sec Seconds

Sect Section

SE Southeast

Sht Sheet

Spec Specifications

SPR Simplified Practice Recommendation
Sp MH Specia manhole

SgFtYd Square Foot, Yard

SS Sanitary sewer

St Street

Sta Station

Std Standard

Str gr Structural grade

Struct Structure or structural

SwW Southwest

T Tangent Distance

Tel Telephone

Temp Temporary

TH Test hole

TP Telephone pole

Tr Tract

Trans Transition

TS Traffic signal or Tangent to spiral
TSC Traffic signal conduit

Typ Typica

UL Underwriters Laboratories Inc.
USC & GS United States Coast and Geodetic Survey
USGS United States Geological Survey
\% Velocity of flow

VC Vertical curve

VCP Vitrified clay pipe

Vert Vertical

w West or width

Wi Wrought iron

WS Wearing surface

Wt Weight

Yd Yard

feet or minutes
inches or seconds
degrees

percent

number or pound
at

per

equals

N~@#*x ° s °

101-5



SECTION 101
101.2 DEFINITIONSAND TERMS:

Whenever in these specifications or in other contract documents the following terms or pronouns in place of them are used, the
intent and meaning shall be interpreted as follows:

Addendum: A supplement to any of the Contract Documents issued, in writing, after advertisement of but prior to the opening
of bids for a contract.

Advertisement: The public announcement, asrequired by law, inviting bidsfor work to be performed or material sto befurnished.
Agency: The governmental agency for which the construction is being done, either by permit or contract.

Architect: Theindividua or firm who has accomplished the architectural servicesfor the project, including his representatives.
Award: The formal action of the governing body is accepting a proposal.

Backfill: Material placed in an excavated space to fill such space. For trenches, this space will be the areafrom 1 foot above the
top of the pipe or conduit to the existing or proposed finished grade of pavement.

Base Cour se: The upper course of the granular base of a pavement or the lower course of an asphalt concrete pavement structure.
Bedding: Isthe materia placed in the area from the bottom of the trench to 1 foot above the top of the pipe or conduit.

Bidder: Any qualified individual, firm, partnership, corporation or combination thereof, acting directly or through a duly
authorized representative who legally submits a proposal for the advertised work.

Boar d of Supervisors: The MaricopaCounty Board of Supervisorsacting under the authority of the laws of the State of Arizona.
Bond Issue Project: A project financed from bonds issued by the City or County pledging credit or a revenue resource.
Bridge: A structure, including supports, erected over a depression or an obstruction, as water, highway, or railway, and having
atrack or passageway for carrying traffic or other moving loadsand having alength measured al ong the center of roadway of more
than 20 feet between undercopings of abutments or extreme ends of openings for multiple boxes.

(Length) The length of a bridge structure is the over-all length measured along the line of survey stationing back to back of
backwalls of abutments, if present, otherwise end to end of the bridge floor; but in no case less than the total clear opening of the

structure.

(Roadway Width) Theclear width measured at right anglesto thelongitudinal centerline of the bridge between the bottom or curbs
or guard timbers or in the case of multiple height of curbs, between the bottom of the lower risers.

Budget Project: A project financed by funds from General Tax levies and shared revenue funds set aside in the annual budget
adopted by the Council or Board of Supervisors.

Building: Any structure built for the support, shelter, or enclosure of persons, animals, chattel or movable property.

Building Code: A regulation adopted by the governing body establishing minimum standards of construction for the protection
of the public health, safety, and welfare in terms of measured performance rather than in terms of rigid specification of materials
and methods.

Calendar Day: Everyday shown on the calendar.

Call for Bids: The standard forms inviting proposals or bids.
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SECTION 101

“Careful and prudent manner” means conducting excavation in such away that when it approaches within twenty-four inches
of the underground facility located and marked by the owner or operator, by stakes, paint or in some customary manner, the exact
location is manually determined, and the uncovered facility is supported and protected.

Change Order: A written order issued by the Engineer to the Contractor to make changesin the work or to perform extrawork,
and setting forth conditions for payment and/or adjustment in time of completion.

City: A municipal corporation, organized and existing under and by virtue of the laws of the State of Arizona.
City/County Clerk: The duly authorized person who performs the duties of clerk for the Contracting Agency.

Completion Time: Thenumber of calendar daysfor completion of anact, including authorized time extensions. In caseacal endar
date of completion is shown in the proposal in lieu of the number of calendar days, the contract shall be completed by that date.
The time within which an act is to be done shall be computed by excluding the first and including the last day; and if the last day
be Sunday or alega holiday, that shall be excluded.

Conflicting Utility: An existing utility, shown or not shown on the plansis conflicting when any part of the utility falls within
the dimensions of the new installation, such that it would be in physical contact with the new installation.

Construction Project: The erection, installation, remodeling, ateration, of durable facilities upon, under, or over the ground.
This shall include, but is not limited to buildings, roadways and utility pipes, lines, poles or other structures.

Contingent Bid Item: Thisisaminor biditemwhichislikely, but not certain, to occur during the course of work. If the Engineer
determinesthat thiswork isrequired, the Contractor will accomplish the work and payment will be made based on the contingent
unit bid price included in the proposal. Since the quantity listed in the proposal is primarily for bid comparison, the amount of
work required by the Engineer may vary materially from this.

Contract: The written instrument executed by the Contractor and the Contracting Agency by which the Contractor is bound to
furnish al labor, equipment, and materials and to perform the work specified, and by which the Contracting Agency is obligated
to compensate the Contractor therefor at the prices set forth therein. The Contract Documents are herewith by reference made a
part of the contract asif fully set forth therein.

Contract Documents: All the integral documents of the contract, including but not limited to, Call for Bids, Plans, Standard
Specificationsand Details, Special Provisions, Proposal, Addenda, Performance Bond, Payment Bond, Certificates of Insurance,
Ordinance, Contract, and Change Orders.

Contracting Agency: The legal entity that has contracted for the performance of the work or for whom the work is being
performed.

Contractor: Theindividual, firm, partnership, corporation or combination thereof entering into a contract with the Contracting
Agency to perform the advertised work.

Council: The City Council which by law constitutes the Legislative Department of the City.

County: Maricopa County, organized and existing under and by virtue of the laws of the State of Arizona.
Culvert: Any structure not classified as a bridge, which provides an opening under or adjacent to the roadway.
Days. Unless otherwise designated, days will be understood to mean calendar days.

Emer gency: Unforeseen occurrences and combinations of circumstancesinvolving the public welfare or the protection of work
already done under the Contract Documents, or which endanger life or property and call for immediate action or remedy.

Engineer: The person, appointed as City or County Engineer by the Council or the Board of Supervisors, acting directly or
through his duly authorized representative.
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SECTION 101
Equipment: (Construction) — All machinery and equipment, together with the necessary suppliesfor upkeep and maintenance,
and also tools and apparatus necessary for the proper construction and acceptable completion of work. (Installed) — All material
or articles used in equipping a facility as furnishings or apparatus to fulfill afunctional design.

ExtraWork: An item of work not provided for in the contract as awarded but found essential to the satisfactory completion of
the contract within its intended scope.

Flooding: Flooding will consist of the inundation of the entire lift with water, puddled with poles or barsto insure saturation of
the entire [ift.

Force Account Work: Work done by personnel of the Contracting Agency as in-house work.

Foundation: For buildingsor structures, thiswill bethe substructure. For pipethiswill bethe native material or prepared material
on which the pipe rests; normally, thisis the bottom grade line of the trench.

Full Depth Pavement: An asphalt concrete pavement structure in which the granular base and subbase are replaced by
proportionate thicknesses of asphalt concrete.

Improvement District Project: A project financed by assessments against the property included in aspecial assessment district
authorized under, or implemented by an act of the legislature of the State and/or a procedural ordinance of the City or County.

I nspector: The Engineer's authorized representative assigned to make detailed inspections of contract performance.

Jetting: Jetting is the densification of material, using a continuous supply of water, under pressure, transmitted to the material
through arigid pipe of sufficient length to reach the bottom of thelift being densified. Inall cases, theentirelift will be completely
saturated working from the top to the bottom.

Laboratory: The established materials testing laboratory of the Contracting Agency's Engineering Department, or other
|aboratories acceptable to and/or authorized by the Engineer to test materials and work involved in the Contract.

Major Item: A major item shall be the total of any item of work and/or materials specified in the bid schedule that exceeds the
amount established in Table 109-1.

M aterials. Any substance specifiedintheproject, equi pment and other material used or consumed inthe performance of thework.
Median: The portion of a divided highway separating the roadways used by traffic going in opposite directions.

Non Pay Item: Anitem of work for which no separate payment will be made under the proposal, but which must be included as
an incidental cost for payment on an associated item included in the proposal.

Notice of Award: A letter from the City or County Clerk advising the Contractor that heisthe successful bidder and the Council
or Board of Supervisors has accepted his proposal.

Notice to Proceed: A directive issued by the Engineer, authorizing the Contractor to start the work or improvements required
in the Contract.

Obligee: One to whom another is obligated.
Open Trench: Theexcavated areashall beconsidered asopen trench until all the aggregate base coursefor pavement replacement
has been placed and compacted or, if outside of a pavement area, until the excavated areais brought to finish grade or natural

grade.

Owner: The City or County, acting through its legally constituted officials, officers or employees.
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SECTION 101

Pavement: Any surfacing of streets, alleys, sidewalks, courts, driveways, etc., consisting of mineral aggregate bound into arigid
or semi-rigid mass by a suitable binder such as, but not limited to, portland cement or asphalt cement.

Pavement Structure: The combination of subbase, base course, and surface course placed on a subgrade to support the traffic
load and distribute it to the roadbed.

Pay Item: A detail of work for which separate payments are to be made under the Contract, as specified in the proposal.

Payment Bond: The security provided by the Contractor solely for the protection of claimants, supplying labor and materialsto
the Contractor or his Subcontractors.

PerformanceBond: Thesecurity provided by the Contractor solely for the protection of the Contracting Agency and conditioned
upon the faithful performance of the contract in accordance with the plans, specifications and conditions thereof.

Permit: Thelicense to do construction in public rights-of-way and/or easements; issued by an Agency to a Contractor working
for another party.

Plans: All approved drawings or reproductions thereof pertaining to the work and details therefor, which are made a part of the
Contract Documents.

Plant: The Contractor's and/or subcontractor's facilities, including but not limited to small tools and mobile equipment, located
on and/or offsite, necessary for preparation of materials and prosecution of work for the project.

Principal: Theindividual, firm or corporation primarily liable on an obligation, as distinguished from a surety.

Professional Engineer: A person who has a current engineering registration granted by the Arizona State Board of Technical
Registration in one or more branches of engineering recognized by the board.

Profile Grade: The trace of a vertical plan intersecting the top surface of the proposed wearing surface, usualy along the
longitudinal centerline of the roadbed. Profile grade means either elevation or gradient of such trace according to the context.

Project: A specific coordinated construction or similar undertaking identified by a single project number and bid and awarded
as one contract. On occasion two or more projects may be bid and awarded as a single contract.

Proposal: The offer of abidder on the prescribed form, to perform the work and to furnish the labor and materials at the prices
quoted.

Proposal Form: The approved form on which the Contracting Agency requires bidsto be prepared and submitted for the work.

Proposal Guarantee: The security furnished with a bid to guarantee that the bidder will enter into the contract if his bid is
accepted.

Proposal Pamphlet: The book or pamphlet pertaining to a specific project, containing proposa forms, specia provisions and
other information necessary for and pertinent to the preparation of the proposal or bid.

Referred Documents. On all work authorized by the Contracting Agency, any referenced documentsin the specification, i.e.,
Bulletins, Standards, Rules, Methods of Analysis or test. Codes and Specifications of other Agencies, Engineering Societies or
Industrial Associations, refer to the Latest Edition thereof, including Amendments, which are in effect and published at the time
of Advertising for Bids or the issuing of a permit for the work, unless otherwise stated.

Right-of-way: A general term denoting land, property, or interest therein, usually in a strip, acquired for or devoted to a street,
highway, or other public improvement.

Road: A general term denoting a public way for purposes of vehicular travel, including the entire area within the right-of-way.

Roadside: A genera term denoting the area adjoining the outer edge of the roadway. Extensive areas between the roadways of
adivided highway may also be considered roadside.

101-9 Revised 2008



SECTION 101

Roadside Development: Those items necessary to the complete roadway which provide for the preservation of landscape
materials and features; the rehabilitation and protection against erosion of all areas disturbed by construction through seeding,
sodding, mulching and the placing of other ground covers; such suitable planting and other improvements as may increase the
effectiveness and enhance the appearance of the roadway.

Roadway: The portion of the right-of-way intended primarily for vehicular traffic, and including all appurtenant structures and
other features necessary for proper drainage and protection. Where curbs exist, it isthat portion of roadway between the faces of
the curbs.

Sewer s: Conduits and related appurtenances employed to collect and carry off water and waste matter to a suitable point of final
discharge.

Shop Drawings: Drawingsor reproduction of drawings, detailing; fabrication and erection of structural elements, falsework and
forming for structures, fabrication of reinforcing steel, installed equi pment and instal | ation of systems, or any other supplementary
plans or similar data, which the Contractor is required to submit for approval.

Shoulder: The portion of the roadway contiguous with the traveled way for accommodation of stopped vehicles, for emergency
use, and for lateral support of base and surface courses.

Sidewalk: That portion of the roadway primarily constructed for the use of pedestrians.

Special Provisions: The special conditions, requirements, additions, and/or revisions to the Standard Specifications, applicable
to the work, to cover conditions or requirements peculiar to the project under consideration.

Specifications: The descriptions, directions, provisions, and requirement for performing the work as contained in the Contract
Documents.

Standard Details: Uniform detail drawings of structures or devices adopted as Standard Details by the Engineer.
Standard Specifications: Uniform general specifications adopted as Standard Specifications by the Engineer.
Storm Drain: Any conduit and appurtenance intended for the reception and transfer of storm water.

Street: Streets, avenues, aleys, highways, crossings, lanes, intersections, courts, places, and grounds now open or dedicated or
hereafter opened or dedicated to public use and public ways.

Structures. Bridges, culverts, catch basins, drop inlets, retaining walls, cribbing, manholes, endwalls, sewers, service pipes
underdrains foundation drains, fences, swimming pools, and other features which may be encountered in the work and not
otherwise classed herein.

Subbase: The lower course of the base of aroadway, immediately above the subgrade.

Subcontractors: Those having direct contracts with the Contractor and those who furnish material worked into a special design
according to the Plans and Specifications for the work, but not those who merely furnish material not so worked.

Subgrade: The supporting structures on which the pavement and its special undercourses rest.

Substructure: All of that part of the structure or building bel ow the bearings of simple and continuous spans, skewbacksof arches
and tops of footings of rigid frames, together with the backwalls, wingwalls and wing protection railings.

Superintendent: The Contractor's authorized representative in responsible charge of the work.

Superintendent of Streets: The person duly appointed by the Council of the Contracting Agency, as provided by Sections9-601
and 11-701 of the Arizona Revised Statutes.
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SECTION 101
Superstructure: The entire structure or building except the substructure.

Supplemental Specifications: Additions and revisions to the Standard Specifications that are adopted subsequent to issuance
of the printed book.

Supplementary General Conditions: Requirements, or revisions, to the Standard General Conditions, applicable to the work,
and to cover conditions or requirements peculiar to the project under consideration.

Surety: Theindividual, firm or corporation, bound with and for the Contractor for the acceptable performance, execution, and
completion of the work, and for the satisfaction of all obligationsincurred.

Surface Cour se: The finished or wearing course of an asphalt concrete pavement structure.

Titleor Headings: The titles or headings of the sections and subsections herein are intended for convenience of reference and
shall not be considered as having any bearing on their interpretation.

Township, City, Town or District: A subdivision of the County used to designate or identify thelocation of the proposed work.
Traveled Way: The portion of the roadway for the movement of vehicles, exclusive of shoulders and auxiliary lanes.

“Underground Facility” means any item which shall be buried or placed below ground for use in connection with the storage
or conveyance of water, sewage, electronic, tel ephoneor tel egraphic communications, el ectric energy, oil, gasor other substances,
and shall include, but not be limited to pipes, sewers, conduits, cables, valves, lines, wires, manholes, attachments and those
portions of poles and their attachments below ground.

Utility: Pipe lines, conduits, ducts, transmission lines, overhead or underground wires, railroads, storm drains, sanitary sewers,
irrigationfacilities, street lighting, traffic signals, and firealarm systems, and appurtenances of public utilitiesand those of private
industry, businesses or individuals solely for their own use or use of their customers which are operated or maintained in, on,
under, over or across public right-of-way or public or private easement.

Waterworks(Water Supply System): Thereservoirs, pipelines, wells, pumping eguipment, purification works, mains, service
pipes, and all related appliances and appurtenances utilized in the procurement, transportation and delivery of an adequate, safe,
and pal atable water supply for the Contracting Agency.

Work: Any or al of the improvements mentioned and authorized to be made, and the construction, demolition, reconstruction,
and repair of all or any portion of such improvements, and all labor, services, incidental expenses, and material necessary or
incidental thereto.

Working Day: A calendar day, exclusive of Saturdays, Sundays, and Contracting Agency recognized legal holidays, on which
weather and other conditions not under the control of the Contractor will permit construction operationsto proceed for the major
part of the day with the normal working force engaged in performing the controlling item or items of work which would bein
progress at that time.

101.3 In order to avoid cumbersome and confusing repetition of expressionsin these specifications, it is provided that whenever
anythingis, or isto be, done, if, as, or, when, or where contempl ated required, determined, directed, specified, authorized, ordered,
given, designated, indicated, considered necessary, deemed necessary, permitted, reserved, suspended, established, approval,
approved, disapproved, acceptabl e, unacceptabl e, suitable, accepted, satisfactory, unsatisfactory, sufficient, insufficient, rejected,
or condemned, it shall be understood as if the expression were followed by the words by the Engineer or to the Engineer.

End of Section
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SECTION 102
BIDDING REQUIREMENTSAND CONDITIONS
102.1 ELIGIBILITY AND PREFERENCE:

The employment of Contractors and Subcontractors on Public Works shall be governed by the provisions of Section 34-241 of
the Arizona Revised Statutes.

102.2 CONTENTS OF PROPOSAL PAMPHLET:

The prospective bidder may examine and/or purchase plans, special provisions, and proposal pamphl etsat the Engineering Office
of the Contracting Agency advertising for bids.

The proposal pamphlet will state the location of the contemplated construction; give the description of the various quantities of
work to be performed or materialsto be furnished, and have abid schedule of pay items for which unit bid prices are invited. In
addition, it will state the form and amount of the proposal guarantee, the time in which the work shall be completed and include
additional instructions not included in these specifications.

The plans, the standard specifications, the standard details, the specia provisions, the contracting agency’ s supplements and all
supplementary documents are essential parts of the contract, and arequirement occurring in oneisasbinding asthough occurring
in all. They are intended to be complementary and to describe and provide for a complete work. In a case of a discrepancy or
conflict, the order in which the various documents shall governisasfollowsfrom highest to lowest: addenda, specia provisions,
plans, agency’ s supplementsto the standard specifications, agency’ s supplementsto the standard details, standard specifications
and standard details.

Each and every provision of law and clause required by law to be inserted in the contract shall be deemed to be inserted herein,
and the contract shall be read and enforced as though it were included herein.

102.3 INTERPRETATION OF QUANTITIESIN PROPOSAL:

The quantities appearing in the proposal are approximate only and are to be used for the comparison of bids. Payment to the
Contractor will be made only for the actual quantities of work performed and accepted or material s furnished in accordance with
the contract at the unit bid price in the proposal.

After the contract is awarded the quantities of work listed by any pay item, or al pay items, may be increased or decreased a
reasonable amount at the discretion of the Contracting Agency, without in any way invalidating the unit bid price.

102.4 EXAMINATION OF PLANS, SPECIAL PROVISIONSAND SITE OF WORK:

The Contracting Agency will prepare plans and special provisionsin accordance with acceptable engineering standards, giving
such direction as will enable any competent Contractor to carry them out.

The bidder shall examine the site of the proposed work and all documents pertaining to the work. It is mutually agreed that the
submission of aproposal shall be considered primafacie evidence that the bidder has made such examination and isfamiliar with
the character, quality and quantity of the work to be performed and material to be furnished.

Logs of the test holes, ground water levels, and any accompanying soil reports as furnished by the Contracting Agency are
furnished for general information only. Thefield condition so set forth shall not constitute arepresentation or warranty, expressed
or implied, that such conditions are actually existent. Bidders shall make their own investigations and form their own estimates
of the site conditions.

After the submission of the proposal, no complaint or claim that there was any misunderstanding as to the quantities, conditions
or nature of the work will be entertained.

Revised 2008 102-1



SECTION 102
102.5 PREPARATION OF PROPOSAL :

The bidder shall submit hisproposal on theformsobtained from the Contracting Agency. The bidder shall specify aunit bid price
and extension inwords, figuresor both, whichever isrequired, for each pay itemwhere unitsand approximate quantitiesare given.

The proposal total will be obtained by adding the extension amount or lump sum indicated for the individua pay items. If there
isaconflict between words and figures, the words shall apply. If there is a conflict between the unit bid price and the extension
for aparticular pay item, the unit bid price shall govern. In either case, the Contracting Agency shall correct the discrepancy in
accordance with the above procedure and the corrected proposal total will apply.

In addition, the following shall be completed by the bidder on the proposal:

(A) Acknowledge receipt of and agree that the proposal isbased on the listed Addendareceived with and/or after receipt of the
proposal pamphlet.

(B) Note the bidders Arizona State Contractor's License number and classification.

(C) Signaturesinink and attested or witnessed as applicable.

102.6 SUBCONTRACTORS LIST:

When required, the List of Subcontractors formwill be attached to the proposal pamphlet. The bidder shall submit thisformwith
his proposal, in a separate sealed envelope, listing the firm name and business address of each specialty subcontractor to whom

he proposes to subcontract any portion of the work. Only one name shall be listed for each category.

The bidder may list himself to perform one or more of the listed categories of work for which he has any requisite State licenses
when required.

102.7 IRREGULAR PROPOSALS:
Proposals will be considered irregular and may be rejected for the following reasons:

(A) If the proposal ison aform other than that furnished by the Contracting Agency; or if theformisaltered or any part thereof
is detached.

(B) If there are unauthorized additions, statements, conditional or alternate bids, or irregularities of any kind.

(C) If the bidder adds any provisions reserving the right to accept or reject an award, or to enter into a contract pursuant to an
award.

(D) If the proposal does not contain a unit price for each pay item listed except in the case of authorized aternate pay items.
(E) If, when required, the bidder fails to accomplish and submit the List of Subcontractors form.

102.8 PROPOSAL GUARANTEE:

No proposal will be read unless accompanied by a proposal guarantee in the proper amount and in the form provided in the
proposal pamphlet. The guarantee shall be made payable and acceptableto the Contracting Agency asaguaranteethat the bidder,

if awarded the contract, will execute the contract documents and furnish the required bonds and certificates of insurance to be
forfeited if the Contractor fails or refuses to enter into a contract as required by the bid documents.
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The proposal guarantee shall be in the form of a certified check, cashiers check, or surety bond for ten percent of the amount of
the bid. The surety bond shall be executed solely by a surety company or companies holding a certificate of authority to transact
surety business in the State of Arizona issued by the Director of the Department of Insurance. The surety bond shall not be
executed by anindividual surety or sureties. 1naddition, said company or companiesshall berated "Best A-" or better asrequired
by the Contracting Agency, as currently listed in the most recent Best Key Guide, published by the A.M. Best Company.

102.9 SUBM|SSION OF PROPOSAL :

The proposal and proposal guarantee shall be submitted in a sealed envelope. The outside, lower right-hand corner of which shall
be marked as follows:

Bid of , Contractor
For

Project No. Contracting Agency

Envelopes shall be mailed or delivered to the office of the Contracting Agency, and must be received before the time and date
specified in the Call for Bids or any Addenda.

Proposals received after the time and date specified will be returned, unopened, to the bidder.

102.10 WITHDRAWAL OR REVISION OF PROPOSAL:

Any bidder may withdraw or revise a proposal after it has been deposited with the Contracting Agency, provided hisrequest is
received by the Contracting Agency, in writing or by telegram, before the time specified for opening proposals or as stipul ated
herein.

102.11 PUBLIC OPENING OF PROPOSALS:

Proposals will be opened and read publicly at the time and place specified in the Call for Bids or any Addenda. Bidders, their
authorized agents and other interested parties are invited to be present.

When proposals for more than one project are to be opened at the same time, any bidder may, after the time set for the opening
proposals, request to withdraw his second or succeeding proposal prior to the opening of proposals for that project. Should this
occur, therewill beabrief delay in the opening of proposalsto permit the bidder to submit hisrequest. Upon receipt of thebidder's
written request, by the Contracting Agency, his proposal will be returned unopened.

102.12 DISQUALIFICATION OF BIDDERS:

Either of the following reasons may be considered as being sufficient for the disqualification of abidder and the rejection of his
proposal:

(A) Receipt of more than one proposal for the same work from an individual, partnership or corporation under the same or
different names.

(B) Evidenceof collusionamong biddersor assistancefrom any officer of the Contracting Agency, or of any Department thereof .
102.13 SUCCESSFUL BIDDERS:

Unless otherwise specified in the proposal pamphl et, the successful bidder may obtain 7 sets of plansand specia provisions, for
the project from the Contracting Agency, at no cost.

End of Section
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AWARD AND EXECUTION OF CONTRACT
103.1 CONSIDERATION OF PROPOSALS:

After theproposals, for the contempl ated work, have been opened and read asprovided in these specifications, therespectivetotals
will be checked and compared by the Contracting Agency. The basis of comparison will be to verify the accuracy of the total
proposal by checking the extensions and additions. In the event of a discrepancy, in the amount bid for a pay item, the unit bid
price will govern unless obviously in error. The results of such comparison will be considered public information.

Theright isreserved to award the contract to thelowest and/or best responsible bidder, or to reject all proposalsand to readvertise
for any reason the Contracting Agency determines.

In case al proposals are rejected, any subsequent changes, additions, addenda, or new sets of plans and special provisions will
be provided to all purchasers of thefirst issue of the plansand specia provisionsat no additional charge, except that out-of-town
bidders will pay shipping charges.

103.2 RETURN OF PROPOSAL GUARANTEE:

All proposal guarantees, except those of: the two lowest responsible bidders on Bond Issue and Budget Projects; the lowest
responsible bidder or thelowest responsi ble bidders of alternative plans and specificationson I mprovement District Projects, will
be returned immediately following the opening and checking of proposals. Theretained proposal guarantee or guaranteeswill be
returned immediately after the contract documents have been executed by al parties.

103.3 AWARD OF CONTRACT:

The Contracting Agency, through its duly authorized body or agent will award the contract to the lowest and/or best responsible
bidder, or all proposals will be rejected, as soon as practicabl e after the date of opening proposals.

No proposal shall bewithdrawn for aperiod of 50 days after opening without consent of the Contracting Agency through the body
or agent duly authorized to accept or reject the proposal except that in the case of Federally-assisted projects, or other projects
award of which is conditioned on the approval of an agency not under the control of the Contracting Agency, withdrawal shall
be made within a period of 50 days after opening without such consent.

If written notice of the acceptance of aproposal is delivered to the successful bidder within the times noted above, or at any time
thereafter before such proposal has been withdrawn, the bidder shall execute and deliver acontract in the prescribed form, within
10 days after receipt of such notice or his proposal guarantee shall be forfeited as provided elsewhere herein. Concurrently with
the contract, the Contractor shall submit all documentation required to enable the agency to execute the contract.

The successful bidder will be furnished a Notice of Award on:
(A) Bond Issue or Budget Projects by letter, to the address shown on the proposal.

(B) Improvement District Projects by publication in accordance with the requirements of Arizona Revised Statutes, Section
9-681.

103.4 CANCELLATION OF AWARD:

The Contracting Agency reserves the right to cancel the award of any contract at any time before the execution of said contract
by al parties, without any liability against the Contracting Agency.

103.5 REQUIREMENT OF CONTRACT BONDS:

Concurrently with the submittal of the contract, the Contractor shall furnish the Contracting Agency the following bonds, which
shall become binding upon the award of the contract to the Contractor.

(A) A Performance Bond in an amount equal to the full contract amount conditioned upon the faithful performance of the
contract in accordance with plans, specifications and conditions thereof. Such bond shall be solely for the protection of the
Contracting Agency awarding the contract.

(B) A Payment Bond in an amount equal to the full contract amount solely for the protection of claimants supplying labor or
materials to the Contractor or his Subcontractors in the prosecution of the work provided for in such contract.
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Each such bond shall include aprovision allowing the prevailing party in asuit on such bond to recover asapart of hisjudgement
such reasonabl e attorney's fees as may be fixed by ajudge of the court.

Each such bond shall be executed by a surety company or companies holding a certificate of authority to transact surety business
in the State of Arizonaissued by the Director of the Department of Insurance. The bonds shall not be executed by an individual
surety or sureties. The bonds shall be made payable and acceptable to the Contracting Agency. The bonds shall be written or
countersigned by an authorized representative of the surety who is either a resident of the State of Arizona or whose principal
office is maintained in this State, as by law required, and the bonds shall have attached thereto a certified copy of Power of
Attorney of the signing official. In addition, said company or companies shall be rated "Best A-" or better as required by the
Contracting Agency, as currently listed in the most recent Best Key Rating Guide, published by the A.M. Best Company.

103.6 CONTRACTOR'SINSURANCE:

103.6.1 General: The Contractor shall agreeto carry all insurance which may berequired by Federal and State L aws, County and
City Ordinances, Regulations and Codes. Neither the Contractor nor any subcontractor shall commence work under a contract
until the Contracting Agency has approved the insurance. The entire project covered by the contract will be at the Contractor's
risk until final acceptance by the Contracting Agency.

Concurrently with the submittal of the contract, the Contractor shall furnish the Contracting Agency the following:

(A) PublicLiability and Property Damage Insurance: The Contractor shall provide and maintain, during the life of the contract,
General Liability, Automobile Liability, and Worker's Compensation Insurance as follows:

INSURANCE MINIMUM LIMITSOF LIABILITY
GENERAL LIABILITY $1,000,000 Combined Single Limit —
Comprehensive Form
Premises/Operations

Underground Explosion

and Collapse Hazard
Exclusions Deleted
(where applicable)

Products/Completed
Operations

Contractual

Independent Contractors
(OCP)

Broad Form Property Damage

Personal Injury With Exclusion

“C" Deleted
AUTOMOBILE LIABILITY $1,000,000 Combined Single Limit
Owned
Hired
Non-Owned
EXCESSLIABILITY Asrequired

UmbrellaForm

WORKER'S COMPENSATION &
EMPLOYERS LIABILITY Statutory Limits

BUILDER RISK/COURSE OF
CONSTRUCTION Asrequired

The Contracting Agency shall have no responsibility or liability for such insurance coverage.

The Contractor shall furnish a Certificate of Insurance on aform approved by the Contracting Agency. The Certificate shall be
issued by an insurance company authorized to transact businessin the State of Arizona, or be named on the list of Unauthorized
Insurers maintained by the Arizona Department of Insurance. Insurance coverage shall not expire until al the work has been
completed and the project has been accepted by the Contracting Agency. If an insurance policy does expire during the life of the
contract, the Contractor shall provide arenewal certificate of the required insurance coverage to the Contracting Agency not less
than thirty (30) days prior to the expiration date.
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(B) Worker'sCompensationand Employer'sLiability: A Letter of Certification, fromthelndustrial Commission of Arizona, that
the Contractor isinsured by the State Compensation Fund or is an authorized self-insurer or a Certificate of Insurance issued by
an insurance company authorized by the Arizona Department of I nsurance to provide Workmen's Compensation and Employer's
Liability Insurance in the State of Arizona.

(C) Builders Risk/Course of Construction: When the project includes construction of anew building or addition to an existing
building, the Contractor shall also obtain insurance coverage for at least, as a minimum, the perils of fire, extended coverage,
vandalism and malicious mischief for the full amount of the contract. The Contractor shall be responsible for any deductibles,
mutual waiver of subrogation and any co-insurance for the construction that is the subject of this contract.

(D) Additional Insured: The Contracting Agency, itsofficers, agents and employees shall be named asinsuredson policieslisted
in(A) and (C) and this shall also beindicated on the Certificates of Insurance issued to the Contracting Agency. The Contractor's
coverage shall be primary for any and all losses arising out of the performance of this contract.

(E) Owner Protective Policy: In addition to other insurance the Contractor isrequired herein to provide and maintaininitsown
name, the Contractor shall also provide and maintain a separate policy of insurance, at its sole cost and expense, naming the
Contracting Agency as theinsured and providing primary coverage for the Contracting Agency in an amount not less than One
Million Dollars, or other minimumamount determined by the Agency, for personal injury or death, per person and per occurrence,
and not lessthan $500,000 for property damage for any damageor injury suffered asaresult of any work performed by Contractor
or its employees, representatives, contractors or subcontractorsin connection with the Project or Permit. Such policy shall also
provide the Contracting Agency coverage, in the amounts specified above, for any and all damages or injury suffered asaresult
of alleged acts or omissions of the Contracting Agency in connection with, directly or indirectly, the Project or Permit. Such
policy shall be primary and not contributory to any insurance maintained by the Contracting Agency. The insurance company
writing such policy must have aBEST rating of not lessthan “A-" and be licensed by the Arizona Department of Insuranceto do
businessin the State of Arizona. Theform of the policy must be approved by the Contracting Agency beforethe noticeto proceed
will be issued.

103.6.2 Indemnification of the Contracting Agency Against Liability: To thefullest extent permitted by law, the Contractor,
its successors, assigns and guarantors, shall pay, defend, indemnify and hold harmless the Agency, its agents, representatives,
officers, directors, official sand empl oyeesfromand against all allegations, demands, proceedings, suits, actions, claims, damages,
losses, expenses, including but not limited to, attorney fees, court costs, and the cost of appellate proceedings, all claim adjusting
and handling expense, related to, arising from or out of or resulting from any actions, acts, errors, mistakes or omissions caused
inwhole or part by the Contractor relating to work or servicesin the performance of the Contract, including but not limited to,
any Subcontractor or anyone directly or indirectly employed by any of them or anyone for whose acts any of them may beliable
and any injury or damages claimed by any of the Contractor’s and Subcontractor’s employees.

103.7 EXECUTION AND APPROVAL OF CONTRACT:
The Contractor shall execute the contract with the Contracting Agency as follows:

(A) Bond Issue or Budget Projects within 10 calendar days after the date of Notice of Award of contract from the Contracting
Agency.

(B) Improvement District Projects, not lessthan 15 or morethan 20 calendar days after the date of thefirst publication of Notice
of Award, if no objections have been filed.

The Contracting Agency will approve and execute the contract within 10 calendar days following receipt of signed contract and
acceptable bonds and certificates of insurance.

No contract shall be considered in effect until it has been fully executed by all parties concerned.

Information relative to the execution of contract documents may be obtained from the Engineering Office of the Contracting
Agency advertising for bids.

103.8 FORFEITURE OF PROPOSAL GUARANTEES:

If the Contractor fails or refuses to enter into the contract, within the time stated, then the Contracting Agency may declare a
forfeiture of his proposal guarantee as liquidated damages for failure to enter into the contract.

End of Section
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SECTION 104
SCOPE OF WORK
104.1 WORK TO BE DONE:

104.1.1 General: The Contractor shall perform all work as may be necessary to complete the contract in a satisfactory and
acceptable manner in full compliance with the plans, specifications and terms of the contract.

Inthe event aconflict exists between Contract Documentsthe order of precedencelisted in descending order shall be asfollows:

Change Orders

Addenda

Specia Provisions

Project Plans

Contracting Agency’ s supplements to the MAG Uniform Standard Specifications and Details
MAG Uniform Standard Specifications

MAG Standard Details

Unless otherwise specified in the specia provisions, The Contractor shall furnish all 1abor, material's, equipment, transportation,
utilities, services and facilities required to perform all work for the construction of the project within the time specified.

All existing concrete or bituminous surfaced sidewalks, driveways and alleys which were disturbed by the Contractor at the
direction of the Engineer, shall be replaced. Private concrete or bituminous surfaced sidewalks and driveways, which were
disturbed by the new improvements must be replaced. The slope of the replaced sidewalk or driveway must comply with the
agency's minimum standards. If the standard cannot be constructed within the disturbed area, the Contractor shall remove and
replace to a distance required to obtain the slope. Payment for such work will be made under the respective pay items provided
for in the contract, or by agreed pricesin advance, if no pay items are provided for in the contract.

104.1.2 Maintenance of Traffic: The Contractor's operations shall be in accordance with the traffic manual and/or policies of
the appropriate public agency having jurisdiction over the project and Section 401. These operations shall cause no unnecessary
inconvenience to the public and public access rights shall be considered at all times. Unless otherwise authorized in the
specifications or on atemporary basis by the Engineer, traffic shall be permitted to pass through the work area. The Contractor
shall coordinate with the various agencies both commercial and public, involved in the collection and removal of trash and
garbage, so that adequate services are maintained.

Safe and adequate pedestrian and vehicular access shall be provided and maintained to fire hydrants, commercia and industrial
establishments, churches, schools, parking lots, motel, hospitals, fire stations, police stations, and establishments of a similar
nature. Access to residential properties shall be in accordance with Section 107.

Grading operations, roadway excavation and fill construction shall be conducted and maintained in such amanner asto provide
areasonably satisfactory and safe surfacefor vehicular and pedestrian traffic. When rough grading iscompl eted, the roadbed shall
be brought to and maintained in areasonably smooth condition, satisfactory and safefor vehicular traffic at the posted speed limit.
Pedestrian walkways shall be provided and maintained in alike manner. The Contractor shall accomplish any additional grading
operationsand/or repairs, including barricade replacement or repairsduring working and nonworking periodswhich, intheopinion
of the Engineer, are required.

In the event of abnormal weather conditions, such as windstorms, rainstorms, etc., the Contractor shall immediately inspect his
work area and take all necessary actions to insure that public access and safety are maintained.

The Contractor shall provide the Engineer with the emergency address of his representatives as required by Section 105.
104.1.3 Cleanup and Dust Control: Throughout all phases of construction, including suspension of work, and until final
acceptance of the project, the Contractor shall keep the work area clean and free from rubbish, excess materials and debris

generated by Construction Activities.

At disposal sites and storage sites, other than agency landfills, the Contractor shall be responsible for al required dust control
measures. This includes temporary yard or staging areas.
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The Contractor shall take whatever steps, procedures or means required to prevent any dust nuisance due to his construction
operations. The dust control measures shall be maintained at all times to the satisfaction of the Engineer and in accordance with
the requirements of the Maricopa County Bureau of Air Pollution Control Rules and Regulations.

Failure of the Contractor to comply with the Engineer's cleanup orders may result in an order to suspend work until the condition
iscorrected. No additional compensation or timewill be allowed asaresult of such suspension and the Engineer hasthe authority
to take such other measures as may be necessary to remedy the situation. Subsection 104.2.5 applies.

104.1.4 Final Cleaning Up: Before final acceptance, al private or public property and grounds occupied by the Contractor in
connection with the work shall be cleaned of all rubbish, excess materials, temporary structures and egquipment, and all parts of
the work area shall be left in an acceptable condition.

104.2 ALTERATION OF WORK:

*104.2.1 By the Contracting Agency: The Contracting Agency reservestheright to make, at anytime during the progress of the
work, such alterations in the details of construction and such increases or decreases in quantities as may be found necessary or
desirable. Such alterationsand changes shall not invalidatethe contract nor rel ease the surety and the Contractor agreesto perform
the work as altered, the same as if it had been a part of the original contract. The Engineer will issue Change Orders to cover
unforeseen circumstances which make it impossible to carry out the work in accordance with the original contract plans and
specifications.

If the alterations or changes made by the Contracting Agency increases or decreases the total cost of the contract or thetotal cost
of any major item by more than 20 percent, either party may request an adjustment in payment in accordance with Section 109.

104.2.2 Dueto Physical Conditions:

*(A) Should the Contractor encounter or discover during the process of the work, subsurface or latent physical conditions at the
site differing materially from those indicated in the contract, or unknown physical conditions at the site of an unusual nature,
differing materially from those ordinarily encountered and generally recognized asinherent in work of the character provided for
inthe contract, the Engineer shall be promptly notified in writing of such conditions before they are disturbed. The Engineer will
thereupon promptly investigate the conditions and, if he finds they do so materially differ and cause an increase or decrease in
the cost of or the time required for performance of the contract, an equitable adjustment will be made and the contract modified
inwriting accordingly.

*(B) If at the time of opening up any portion of the work, material from which the subgrade, backfill or bedding is to be
constructed contains an excess of moisture so that the required compaction cannot be obtai ned without additional manipulation,
the Engineer will determine the cause of such condition. If the cause of such condition is determined to have been unforeseeable
and beyond the control of and without fault or negligence of the Contractor, the Engineer will determinewhether the material shall
be aerated or removed and replaced. Such work shall be done as directed and will be paid for as provided in Section 109.

*(C) Failure to notify the Engineer of the conditions described in A and B above prior to doing any work may be just cause to
reject any claims for additional monies and/or time.

*(D) Materia in ditches and ditch banks that contains moisture in an amount considered excessive by the Engineer shall be
removed and shall be aerated to the extent required by the Engineer before compaction is effected. No measurement or direct
payment for the removal and aeration of such materia will be made.

*(E) After any portion of thework has been opened up, saturation of material caused by irrigation water, storm drainage, weather
or such similar causes will be considered as within the responsibility of the Contractor.

*104.2.3 Dueto ExtraWork: The Contractor shall perform unforeseen work, for which thereisno unit bid priceinthe proposal,
whenever it isdeemed necessary or desirable by the Engineer in order to fully complete thework as contempl ated. Such work shall
be governed by all applicable provisions of the contract documents and payment will be made in accordance with the provisions
set forth in Section 109.

*Not applicable to Improvement District Projects.
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Shouldthe Contractor claimthat any instructionsreceivedinvol ve extrawork under the contract, heshall givethe Engineer written
notice within two work days after receipt of such instructions, and in any event before proceeding to execute the work, except in
emergencies endangering life or property. No claim shall be valid unless written notice is given.

If this extrawork is performed by others, the Contractor agrees to cooperate fully with the other source accomplishing thiswork
and agrees that this action shall not invalidate the Contract or release the surety.

104.2.4 At the Contractor's Request: Changes in the plans or specifications, which do not materially affect and are not
detrimental to the work or to the interests of the Contracting Agency, may be granted to facilitate the work. Requests shall bein
writing and submitted to the Engineer for approval. These changes, if approved and when resulting in a saving to the Contractor,
will be made at an equitable reduction in cost or in no case at any additional cost to the Contracting Agency.

104.2.5 Dueto the Failure of the Contractor to Properly Maintain the Project:

(A) If the Contractor failsto provide adequate Maintenance of Traffic or Cleanup and Dust Control or to correct deficiencies
resulting from abnormal weather conditions, the Engineer has the authority to suspend the work wholly or in part until this
condition has been corrected.

(B) If the Contractor failsto comply with the Engineer's written order to provide adeguate maintenance of traffic, cleanup, dust
control, or to correct deficiencies resulting from abnormal weather conditions, the Engineer has the authority to have this work
accomplished by other sources.

(C) The Contractor agreesto cooperate fully with the other source accomplishing thiswork and agrees that this action shall not
invalidate the Contract or release the surety.

End of Section
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CONTROL OF WORK
105.1 AUTHORITY OF THE ENGINEER:

The Engineer will decide al questions which may arise as to the quality and acceptability of materials furnished and work
performed and as to the rate of progress of the work; all questions which may arise as to the interpretation of the plans and
specifications; all questions asto the acceptable fulfillment of the contract on the part of the Contractor. The Engineer's estimates
and decisions shall be final and conclusive. In case any question should arise, relative to the Contract Documents, the
determination or decision of the Engineer shall be a condition precedent to the right of the Contractor to receive final approval
of the work being questioned under the contract.

In giving instructions, the Engineer may make minor changesin the work, not involving extrawork and not inconsistent with the
purpose of the work, except in emergencies endangering life or property.

The Engineer will suspend the work wholly or in part due to the failure of the Contractor; to correct conditions unsafe for the
workmen or the general public; for failureto carry out provisions of the contract; for failureto carry out orders; for such periods
as he may deem necessary due to unsuitable weather; for conditions considered unsuitable for the prosecution of the work or for
any other condition or reason deemed to bein the public interest.

105.2 PLANS AND SHOP DRAWINGS:

The Contractor shall submit, for review, a proposed schedule of shop drawings and product data submittals. This schedule will
include concrete and asphalt concrete mix designs unless they are previously approved supplier's mix design. The schedule will
show the needed response date for each submittal and will indicate the relationship of the submittal to the project construction
schedule.

Shop drawings for major temporary support structures such as falsework, shoring, soldier piles, and other major temporary
structures that facilitate construction shall be prepared by and bear the seal and signature of aProfessional Engineer. Temporary
support structures for Minor Structures as defined in Section 505.1.1 are exempt from this regquirement.

The Contractor shall submit five (5) copies of each shop drawing, product data or mix design to the Engineer for review. Each
submittal shall be numbered sequentially and shall be submitted in accordance with the schedul e established in conjunction with
the Contracting Agency so asto cause no delay in the work schedule. The Contractor shall certify, by stamp or letter, that he has
reviewed and approved the submittal and that it conforms to the requirements of the contract documents. If this certification is
not included, the submittal will be returned without action.

At thetime of each submittal, the Contractor shall define and delineate in writing, separate from the certification, any deviations
from the contract documents. If the Engineer accepts this deviation, he will authorize the deviation by issuing a change order or
if the deviation is minor by endorsement to the letter.

The Engineer will review and return the submittalsin accordance with the previously established response date. The review will
be only for conformance with the design concept of the work and for compliance with the information contained in the contract
documents. The review of aspecified item, as such, will not indicate review of the assembly in which the item functions. Review
by the Engineer will not relieve the Contractor from responsibility for any errors or omissions in the submittals nor from his
responsibility for complying with the contract documents. The only exception is deviations accepted in accordance with the
preceding paragraph.

If the submittal is acceptable, one (1) copy with each page stamped “ Furnish as Submitted” will be returned to the Contractor.
The Contractor shall submit additional copies (as required) to the Engineer.

If the Engineer determines that the submittal requires corrections or isto be rejected, one (1) copy stamped “Furnish as Noted”
or “Revise and Resubmit” will be returned to the Contractor. The Contractor will submit five (5) corrected or new copies.

The copy stamped “Furnish as Submitted,” returned to the Contractor, will become a part of the contract documents and will be
kept at the job site. Any work done prior to the receipt of this review will be at the Contractor's risk and expense.
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105.3 CONFORMITY WITH PLANS AND SPECIFICATIONS:

All work performed and all materialsfurnished shall bein conformity withthelines, el evations, grades, cross sections, dimensions
and material requirements, including tolerances, shown on the plans or indicated in the specifications.

In the event the Engineer finds the materials or the finished product in which the materials are used not in conformity with the
plans and specifications, but that reasonably acceptable work has been produced, he shall then make a determination if the work
shall be accepted and remain in place. In this event, the Engineer will document the basis of acceptance by contract modification
whichwill providefor an appropriate adjustment inthe contract pricefor such work or material s ashe deemsnecessary to conform
to his determination based on engineering judgement.

In the event the Engineer finds the materials or the finished product in which the materials are used or the work performed are
not in conformity with the plans and specificationsand have resulted in aninferior or unsatisfactory product, thework or meaterials
shall be removed and replaced or otherwise corrected by the Contractor at no additional cost to the Contracting Agency.

Inall instanceswhereintheitemsand/or specificationsrequireinstall ation or constructioninaccordancewith either manufacturers
or suppliers recommendationsand/or instructions, said recommendationsand/or instructionsshall be submitted withtheapplicable
portion clearly marked for approval prior to the commencement of work on that item or portions of the contract.

105.4 COORDINATION OF PLANS AND SPECIFICATIONS:

The Contractor shall take no advantage of any apparent error or omissioninthe plansor specifications. I n the event the Contractor
discovers such an error or omission, he shall immediately notify the Engineer. The Engineer will then make such corrections and
interpretations as may be deemed necessary for fulfilling the intent of the plans and specifications.

105.5 COOPERATION OF CONTRACTOR:

The Contractor will be supplied with a minimum of seven sets of approved plans and special provisions, one set of which the
Contractor shall keep available on the work site at all times.

The Contractor shall give the work the constant attention necessary to facilitate the progress thereof, and shall cooperate with the
Engineer, his inspectors, and other Contractorsin every way possible.

The Contractor shall at all times be present at the work in person or represented by a competent superintendent. The
superintendent shall be authorized to receive and fulfill instructionsfrom the Engineer and who shall superviseand direct thework.
Nolessthan fourteen days prior to the schedul ed/planned Notice to Proceed, the Contractor shall submit to the Engineer for review
and approval, the name and qualifications of the proposed superintendent. When the superintendent is approved, he shall not be
changed by the Contractor without written approval of the Engineer. Instructions and information given by the Engineer to the
Contractor’ s superintendent shall be considered as having been given to the Contractor.

(A) All phases of the project such as concrete work, pipe work, etc., shall be under the direct supervision of aforeman or his
designated representative on the site who shall have authority to accept instructions, with respect to that particular phase of the
project, and take action required to properly carry out the work.

(B) Inthe event of noncompliance with the above, the Engineer may require the Contractor to stop work on that part of the
project until the required supervision is present.

The Contractor shall filewith the Engineer, the names, addresses, and tel ephone numbers of representativeswho can be contacted,
at any time, in case of emergency. These representatives must be fully authorized and equipped to correct unsafe or excessively
inconvenient conditions on short notice.

Emergencies may arise during the progress of the work which may require special effort or require extrashifts of men to continue

the work beyond normal working hours. The Contractor shall be prepared in case of such emergencies from whatever cause, to
do all necessary work promptly.
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105.6 COOPERATION WITH UTILITIES:

The Contracting Agency will notify all utility companies, all pipe line owners, or other parties affected, and endeavor to have all
necessary adjustments of the public or private utility fixtures, pipelines, and other appurtenances within or adjacent to the limits
of construction, made as soon as practicable.

The Contractor shall comply with the requirements of Arizona Revised Statutes-40-360.21 through 40-360.29 (one call system,
Blue Stake) in notification to the interested utility owners prior to start of construction. The Contractor shall resolveall problems
with the utility owners concerned.

Where water users associ ation facilities obstruct construction of thework, the Contractor shall contact officials of the association
relative to the shutdown of irrigation water and shall acquaint himself with and conform to the requirements of the association.

Water lines, gas lines, wire lines, service connections, water and gas meter boxes, water and gas valve boxes, light standards,
cableways, signals and all other utility appurtenances within the limits of the proposed construction which are to be relocated or
adjusted are to be moved by the owners at their expense except as otherwise provided for in the special provisions or as noted on
the plans. In the event an existing service is found to be in a materialy different location than shown on the plans and requires
additional or more costly work on the part of the Contractor, the procedures in Section 104, will apply.

It is understood and agreed that the Contractor has considered in his proposa al of the permanent and temporary utility
appurtenancesin their present or relocated positions as shown on the plans and that no additional compensation will be allowed
for any delays, inconvenience, or damage sustained by him due to any interference from the said utility appurtenance or the
operation of moving them. If delays are encountered because utility owners have not relocated or adjusted their facilities, the
contract time will be adjusted in accordance with Section 108.

It shall be the responsibility of the Contractor to ascertain the need for bracing or shoring of utility poles during the construction
of the project and no additional compensation will be allowed for such bracing or shoring.

Ingenera, the contract will indicate various utility items, certain of which are to be relocated or adjusted by the utility owner and
others by the Contractor. Any work performed by the Contractor for any utility company, separate from the contract shall be paid
for by the utility company and will not be a part of the agency contract.

105.6.1 Notifications Requirement in the Event of Any Damage to or Dislocation of Underground Facilities: In the event
of any damage to or dislocation of any underground facility, the Contractor responsible for the excavation operation shall
immediately notify the owner of such facility and shall not attempt to repair any facility, except thoseintended for the conveyance
or storage of water and sewage. The excavation shall beleft open until the arrival of representatives of the owner. The owner will
dispatch its representative promptly to examine the underground facility and, if necessary, make repairs.

105.6.2 Work Within a Railroad Right of Way: When arailroad right of way isincluded in the work, the Contractor shall:

(A) Comply with the rules and regulations of the railroad company relative to the required manner of constructing said portion
of the work; and shall perform the work so as not to endanger or interfere with the safe operation of the track(s) and property of
the railroad company and of the traffic moving on such track(s).

(B) Carry the kinds and amounts of insurance and bonds required by the railroad company for the period of time in which work
isperformed on or adjacent to therailroad company's property, and until such work has been satisfactorily completed and al tools,
equipment and materials have been removed from the railroad company's property and such property is left in a clean and
presentable condition.

(C) Contact the railroad company at least 48 hours in advance of performing any construction within the right of way of any
track(s).
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105.7 COOPERATION BETWEEN CONTRACTORS:

The Contracting Agency reservesthe right at any time to contract for and perform other or additional work on or near the work
covered by the contract.

When separate contracts are let within the limits of any one project, each Contractor shall conduct hiswork so asnot to interfere
with or hinder the progress or completion of the work being performed by other Contractors. Contractors working on the same
project shall cooperate with each other as directed.

Each Contractor involved shall assume all liability, financial or otherwise, in connection with his contract and shall protect and
save harmlessthe Contracting Agency from any and all damages or claimsthat may arise because of inconvenience, delay, or loss
experienced by him because of the presence and operations of other Contractors working within the limits of the same project.

The Contractor shall arrange his work and shall place and dispose of the materials being used so as not to interfere with the
operations of the other Contractorswithin the limitsof the same project. He shall join hiswork with that of othersin an acceptable
manner and shall perform it in proper sequence to that of the others.

The Contracting Agency will not honor any claim for extra compensation due to delays, extrawork, or extension of time caused
by any other Contractors working within the limits of the same project.

105.8 CONSTRUCTION STAKES, LINESAND GRADES:

The Engineer will set construction stakes establishing lines and grades for road work, curbs, gutters, sidewalks, structures and
centerlinesfor utilities and necessary appurtenances as he may deem necessary, he will furnish the Contractor with all necessary
information relating to the lines and grades. These stakes and marks shall constitute the field control by and in accordance with
which the Contractor shall establish other necessary controls and perform the work.

The Contractor shall perform the work in accordance with the Engineer's stakes and marks, and shall be charged with full
responsibility for conformity and agreement of the work with such stakes and marks.

The Contractor shall be held responsible for the preservation of all stakesand marks, and if the construction stakes or marks have
been carelessly or willfully destroyed or disturbed by the Contractor, the cost for replacing them will be charged against him and
will be deducted from the payment for the work.

The Contractor shall give notice to the Engineer not less than 2 working daysin advance of when he will require survey services
in connection with any portion of the work.

TheContractor shall set the construction stakesfor buildingsestablishinglines, grades, and el evationstoincludenecessary utilities
and appurtenances and shall be responsible for their conformance with plans and specifications. The Engineer will establish or
designate a control line or bench mark of known location and elevation for use as a reference.

105.9 DUTIES OF INSPECTOR:

The Engineer may provide the Inspector, assistants, and other field staff to assist the Engineer in observing performance of the
work of the Contractor. Through onsite observations of the work in progress and field checks of materials and equipment, the
Inspector shall endeavor to provide further protection for the Contracting Agency against defects and deficienciesin the work of
the Contractor; but, the furnishing of such serviceswill not make the | nspector responsible for or give the Inspector control over
construction means, methods, techniques, sequences, or procedures or for safety precautions or programs, or responsibility for
the Contractor's failure to perform the work in accordance with the contract documents.

Inspectors employed by the Contracting Agency will be authorized to inspect all work done and materials furnished. Such
inspection may extend to al or any part of thework and to the preparation, fabrication or manufacture of the materialsto be used.
The inspector will not be authorized to alter or waive the provisions of the contract. Theinspector will not be authorized to issue
instructions contrary to the plans and specifications or to act as foreman for the Contractor.
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The inspector will, however, have the authority to reject work or materials until any questions at issue can be referred to and
decided by the Engineer.

105.10 INSPECTION OF WORK:

Inspection of thework by the Engineer or his authorized representative shall not be considered as direct control of theindividual
workman and his work. The direct control shall be solely the responsibility of the Contractor's foreman and superintendent.

The Engineer shall be permitted to inspect all materials, and each part or detail of the work at any time for the purpose of
expediting and facilitating the progress of the work. He shall be furnished with such information and assi stance by the Contractor
asisrequired to make a complete and detailed inspection.

Any work done or materials used without supervision and inspection by an authorized Contracting Agency representative may
be ordered removed and replaced at no additional cost to the Contracting Agency. Failureto reject any defectivework or materials
shall not in any way prevent later rejection when such defect is discovered nor obligate the Engineer to final acceptance.

When any unit of government or political subdivision is to pay a portion of the cost of the work covered by the contract, its
representatives shall havetheright to inspect the work. Such inspection shall in no sense make any unit of government or political
subdivision a party to the contract, and shall in no way interfere with the rights of either party to the contract.

105.11 REMOVAL OF UNACCEPTABLE AND UNAUTHORIZED WORK:

Unacceptablework, whether the result of poor workmanship, use of defective material's, damage through carel essness or any other
cause, found to exist prior to the final acceptance of the work, shall be removed immediately and replaced in an acceptable
manner.

No work shall be done without lines and grades having been given by the Engineer. Work done contrary to the instructions of the
Engineer, work done beyond the lines shown on the plans, or as given, or any extra work done without authority, will be
considered as unauthorized and will not be paid for under the provisions of the contract. Work so done may be ordered removed
or replaced at no additional cost to the Contracting Agency.

105.12 MAINTENANCE DURING CONSTRUCTION:

The Contractor shall maintain the work during construction and until the project is accepted. This maintenance shall constitute
continuous and effective work prosecuted day by day, with adequate equipment and forces to the end so that the roadway or
structures are kept in satisfactory conditions at all times.

Inthecase of acontract for the placing of acourse upon acourseor subgrade previously constructed, the Contractor shall maintain
the previous course or subgrade during all construction operations. All cost of maintenance work during construction and before
the project is accepted shall be included in the unit bid price on the various pay items.

105.13 FAILURE TO MAINTAIN ROADWAY OR STRUCTURE:

If the Contractor, at any time, fails to perform maintenance during construction, the Engineer will immediately notify the
Contractor of such noncompliance. If the Contractor failsto remedy unsatisfactory maintenance within 24 hours after receipt of

such notice, the Engineer may immediately proceed to maintain the project. The entire cost of this maintenance will be deducted
from monies due or to become due the Contractor on his contract.

105.14 PARTIAL USE OR OCCUPANCY:

Should an urgent or unforeseen need occur, the Contractor agreesto let the Contracting Agency use or occupy a unit or portion
of the project, such as a structure, utility service, or a section of road or pavement, prior to final acceptance.

Prior to such use or occupancy the Contracting Agency will prepare a written agreement with the Contractor and accomplish a
partial acceptanceinspection. Thewritten agreement will includearevised construction schedul e, responsibilitiesfor maintenance
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of the partia acceptance and continued construction of the original project to final acceptance, payments, insurance and bond
requirements.

105.15 ACCEPTANCE:

(A) Partial Acceptance: If at any time during the prosecution of the project the Contractor substantially completes a unit or
portion of the project, such as astructure, utility service, or a section of road or pavement, he may request the Engineer to make
final inspection of that work. If the Engineer finds, uponinspection, that thework hasbeen satisfactorily completed in compliance
with the contract he may accept the work as being completed and the Contractor may be relieved of further responsibility for that
work. Such partial acceptance shall in no way void or ater any terms of the contract.

(B) Final Acceptance: Upon due notice from the Contractor of presumptive compl etion of the entire project, the Engineer will
make an inspection. If all construction provided for and contemplated by the contract isfound compl eted to his satisfaction, that
inspection shall constitute the final inspection and the Engineer will make the final acceptance. The Contractor will be notified
inwriting of this acceptance as of the date of the final inspection.

If, however, the inspection discloses any work, in whole or in part, as being unsatisfactory, the Engineer will give the Contractor
thenecessary instructionsfor correction of same, and the Contractor shall immediately comply with and execute suchinstructions.
Upon correction of the work, another inspection will be made which shall constitute the final inspection provided the work has
been satisfactorily completed. In such event, the Engineer will make the final acceptance and notify the Contractor in writing of
this acceptance as of the date of the final inspection.

End of Section
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CONTROL OF MATERIALS
106.1 SOURCE OF MATERIALSAND QUALITY:

All construction materials to be used on the work or incorporated into the work, equipment, plant, tools, appliances or methods
to be used on the work shall be subject to the inspection and approval or rejection of the Engineer.

The material s used on the work shall meet all quality requirements of the contract. In order to expedite the inspection and testing
of materials, the Contractor shall notify the Engineer of his proposed source of materials prior to delivery. At the option of the
Engineer, materials may be approved at the source of supply before delivery is started. If it is found after trial that sources of
supply for previously approved materials do not produce specified products the Contractor shall furnish materials from other
Sources.

Unless otherwise noted, al materials used in the project shall be new and unused. Additionally, any new materials used in this
proj ect that are damaged during the construction of the project and prior to final acceptance, as determined by the Engineer, shall
be replaced by the Contractor with new material at no additional cost to the Contracting Agency.

106.2 SAMPLESAND TESTSOF MATERIALS:

All materials to be incorporated in the work may be subject to sampling, testing and approval, and samples furnished shall be
representative of the materials to be used. The Engineer may select samples, or may require that samples be delivered by the
Contractor to alaboratory designated by the Engineer.

The Contracting Agency will pay for theinitial or normal test required by the Engineer to guard against unsuitable materials or
defectiveworkmanship. Additional tests, required dueto failure of theinitial or normal test(s), shall be paid for by the Contractor.
The Engineer will designate the laboratory which will accomplish the additional test(s).

The procedures and methods used to sample and test materials will be determined by the Engineer. Unless otherwise specified,
samples and testswill be madein accordance with either: the Materials Testing Manual of the Contracting Agency; the standard
methods of AASHTO or ASTM, which were in effect and published at the time of advertising for bids.

Thelaboratory responsiblefor thetest shall furnish at least one copy of thetest resultsto the Contracting Agency or hisdesignated
representative, to the Contractor, and to the appropriate material supplier.

With respect to certain manufactured materials, the Engineer may permit the use of some materials prior to sampling and testing
provided they are delivered with either a certificate of compliance or analysis or both, stating that the materials comply in all
respects with the requirements of the specifications. These certificates shall be furnished in triplicate and clearly identify each
delivery of materialsto the work area. The certificates shall be signed by a person having legal authority to bind the supplier or
manufacturer.

106.3 PLANT INSPECTION:

The Engineer may undertake the inspection of materials at the source. In this event, the following conditions shall be met:

(A) TheEngineer shall have the cooperation and assistance of the Contractor and the producer with whom he has contracted for
materials.

(B) The Engineer shall have full entry at all times to such parts of the plant as may concern the manufacture or production of
the materials being furnished.

Itisunderstood that the Contracting Agency reservestheright to retest all materials, prior to their usein thework, upon delivery.

106-1



SECTION 106
106.4 TRADE NAMESAND SUBSTITUTIONS:

Plansand specificationsmay contain referencesto equipment, material sor patented processes by manufacturer, trade name, make
or catalog number. Unless the name is followed by words indicating that no substitution is permitted, such references shal be
regarded as establishing a standard of quality, finish, appearance, performance or, as indicated, a selection based upon
compatibility with existing equipment or materials.

The use of an alternate or substitute item or source may be permitted, subject to the following:
(A) No consideration will be given to a substitution prior to the award of the contract.

(B) Only substitutions submitted by the Contractor will be accepted for review. The substitution shall be submitted in writing
to the Engineer.

(C) The submittal shall certify that the substitution will perform the functions and achieve the results called for by the general
design, be similar and of equal substance, and be suited to the same use as that specified.

(D) The submittal shall state any required changes in the contract documents to adapt the design to the proposed substitution.
Thiswill include al changes required of other contractors/subcontractors affected by the resulting changes.

(E) The submittal shall contain an itemized estimate of all costs and credits that will result directly or indirectly from the
acceptance of such substitution, including costs of design, license fees, royalties, testing, Engineer's evaluation, claims of other
contractors/subcontractors, etc. Also, the submittal shall include any adjustment in the contract time created by the substitution.

(F) The Contractor, on reguest of the Engineer, shall submit samples or any additional information the Engineer may deem
necessary to evaluate the acceptability of the substitution. The Engineer will evaluate the information provided, perform tests
when necessary and make comparisons. The Engineer will then make the final decision as to the acceptability of the proposed
substitution. The Contractor will be notified in writing by the Engineer as to whether his substitution has been accepted or
rejected.

(G) Thesubmittal, for purposesof review, number of copies, etc., shall follow the proceduresasoutlinedin Section 105.2, except
in the case of response time. |f the Engineer does not respond in atimely manner, which in turn, impacts the substitution, the
Contractor shall continue to perform the work in accordance with the contract and the substitution will be considered rejected.
Also, no adjustment in the contract time will be granted for nonacceptance of the substitution.

(H) Therewill be no additional costs to the Contracting Agency for the substitution. If the substitution yields a net savingsin
the contract price, the amount of savings shall be divided between the Contracting Agency and the Contractor in a percentage
established by the Contracting Agency.

(1) If the substitution is accepted and an adjustment in the contract cost and/or contract timeisin order, achange order will be
issued to the Contractor for the changes.

106.5 STORAGE OF MATERIALS:

The Contractor shall provide storagefacilities and exercise such measures aswill insure the preservation of the quality and fithess
of all materialsand/or equipment to be used inthework. Stored material sand/or equipment, even though approved before storage,
may again beinspected prior to their usein thework. Stored items shall belocated so asto facilitate their prompt inspection. That
portion of the right-of-way and easements not required for public travel may be used for storage purposes, when approved by the
Engineer. Any additional storage area as required must be provided by the Contractor. Private property shall not be used for
storage purposes without written permission of the owner or lessee. If requested, by the Engineer, copies of such written
permission shall be made available.

106.6 HANDLING MATERIALS:

All materials and/or equipment shall be handled in such a manner asto preserve their quality and fitness for the work.
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106.7 UNACCEPTABLE MATERIALS:

All materialsand/or equipment not conforming to the requirements of the specifications, whether in place or not, may berejected.
Rejected materials and/or eguipment shall be removed immediately from the site of work unless otherwise permitted by the
Engineer. No rejected material and/or equipment, the defects of which have been subseguently corrected, shall be used until
approved in writing by the Engineer.

106.8 FURNISHED MATERIALS:

Materials and/or equipment, furnished by the Contracting Agency, will be delivered or made available to the Contractor as
indicated in the special provisions. The cost of handling and placing shall be considered asincluded in the contract price for the
pay item with which they are used.

The Contractor will be held responsible for all materials and/or equipment accepted by him and will make good any shortages,
deficiencies and damages which may occur after such acceptance.

End of Section
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LEGAL REGULATIONSAND RESPONSIBILITY TO PUBLIC
107.1 LAWSTO BE OBSERVED:

The Contractor shall keep fully informed of all Federal and State laws, County and City ordinances, regulations, codes and all
orders and decrees of bodies or tribunals having any jurisdiction or authority, which in any way affect the conduct of the work.
He shall at al times observe and comply with all such laws, ordinances, regulations, codes, orders and decrees; and shall protect
and indemnify the Contracting Agency and its representatives against any claim or liability arising from or based on the violation
of such, whether by himself or his employees.

The attention of the Contractorsis directed to the provisions of the following sections, Arizona Revised Statutes.

(A) ArizonaRevised Statutes 23-373. Contracts negotiated between public Contractors and public employers shall contain the
following contractual provisions:

I'n connection with the performance of work under this contract, the Contractor agrees not to discriminate against any employee
or applicant for employment because of race, religion, color or national origin. The aforesaid provision shall include, but not be
limited to, the following: Employment, upgrading, demotion or transfer, recruitment or recruitment advertising, layoff or
termination, rates of pay or other forms of compensation, and selection for training, including apprenticeship. The Contractor
agrees to post hereafter in conspicuous places, available for employees and applicants for employment, notices to be provided
by the contracting officer setting forth the provision of the nondiscrimination clause.

The Contractor further agreesto insert the foregoing provision in all subcontracts, except subcontracts for standard commercial
supplies or raw materials.

(B) When Federal-aid funds are used on a project, the prevailing basic hourly wage rates and fringe benefit payments, as
determined by the Secretary of Labor pursuant to the provisions of the Davis-Bacon Act, shall be the minimum wages paid to the
described classes of |aborers and mechanics employed to perform the contract.

(C) ArizonaRevised Statutes40-360.22 Excavations: determining location of underground facilities; providinginformation. This
statute requires that no person shall begin excavating before the location and marking are complete or the excavator is notified
that marking is unnecessary and requires that upon notification, the owner of the facility shall respond as promptly as practical,
but in no event later than two working days. The “Blue Stake Center” (263-1100) was formed to provide amore efficient method
of compliance with this statute.

This section is not applicable to an excavation made during an emergency which involves danger to life, health or property if
reasonabl e precautions are taken to protect underground facilities.

(D) ArizonaRevised Statutes-40-360.23. Making excavations in careful, prudent manner: liability for negligence. This statute
states that obtaining information as required does not excuse any person making any excavation from doing so in a careful and
prudent manner nor shall it excuse such persons from liability for any damage or injury resulting from his negligence.

(E) ArizonaRevised Statutes-40-360.28 Civil penalty; liability. If the owner or operator fails to locate, or incorrectly locates
the underground facility, pursuant to this article, the owner or operator becomes liable for resulting damages, costs and expenses
to theinjured party.

(F) Arizona Revised Statutes 32-2313. Business license; business name; branch office registration; renewal. No person,
partnership, corporation or association shall engage in the business of general pest or weed control without being duly
licensed/certified by the Structural Pest Control Board.

107.2 PERMITS:

Permits, bonding and insurance requirements shall be as required by the Contracting Agency's statutes, codes, ordinances or
regulations.

The Public Agency, when acting as the Contracting Agency, will attempt to obtain the required permits, but it is the duty of the
Contractor to determine that all necessary permits have been obtained. The Contractor shall, at his own expense, obtain all the
required permits which have not been furnished.
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If the permits not included in the proposal pamphlet materially affect any condition, specification, quantity, etc. contained inthe
proposal pamphlet, the Contracting Agency shall issue an appropriate change order pursuant to Subsection 109.4.

Inall cases, the Contractor or the person supervising the authorized work shall notify the appropriate permit agency so asto insure
proper inspection by the agency concerned.

107.3 PATENTED DEVICES, MATERIALS AND PROCESSES:

If the Contractor employees any design, device, material, or process covered by letters of patent or copyright, he shall provide
for such use by suitable legal agreement with the patentee or owner. The Contractor and the surety shall indemnify and save
harmless the Contracting Agency, any affected third party or political subdivision from any and all claims for infringement by
reason of the use of any such patented design, device, material or process, or any trademark or copyright, and shall indemnify the
Contracting Agency for any costs, expenses, and damageswhich it may be obligated to pay by reason of any infringement, at any
time during the prosecution or after the completion of the work.

107.4 ARCHAEOLOGICAL REPORTS:

Attentionisdirected to Sections41-844 and 41-846 Arizona Revised Statues. In view of theabove, it shall beaprovision of every
contract that when archaeol ogi cal featuresare encountered or unearthed inthe excavation of material pitsor of theroadway prism,
or other excavation, the Contractor shall report promptly to the Director of the Arizona State M useum and the Contracting Agency.
The Contractor will be allowed extratime as appropriate in accordance with the provisions of Section 108.

107.5 SAFETY, HEALTH AND SANITATION PROVISIONS:

The Contractor shall provide and maintain in aneat, sanitary condition such accommodationsfor the use of hisemployeesasmay
be necessary to comply with the requirements and regulations of the Arizona State Department of Health or as specified by the
Maricopa County Health Department, Sanitary Code.

The Contractor shall provide all safeguards, safety devices and protective equipment and take any other needed actions, on his
own responsibility or asthe Engineer may determine, reasonably necessary to protect the life and the health of employees on the
job, the safety of the public and to protect property in connection with the performance of the work covered by the contract.

Precaution shall be exercised by the Contractor at all timesfor the protection of persons (including employees) and property. The
Contractor shall comply with the provisions of all applicable laws, pertaining to such protection including all Federal and State
occupational safety and health acts, and standards and regulations promulgated thereunder.

107.5.1 Asbestos M aterials: If ashestos materials are encountered during any building remodeling/demolition work, the
Contractor shall comply fully with the Arizona Administrative Code, A.A.C. R18-2-901 and notify the Engineer. An extension
of contract time will be granted for any delay resulting from the asbestos material in accordance with Section 108.

107.5.2 Lead-Containing Paint: Paint and similar surface coating materials that contain lead compounds and in which the lead
content exceeds 0.06 percent of the total weight of the non-volatile content of the paint or the weight of the dried paint filmis
declared a banned hazardous product and will not be used (Consumer Product Safety Act Part 1303 dated 9-1-77).

107.6 PUBLIC CONVENIENCE AND SAFETY:

The Contractor shall at all times so conduct his work as to assure the least possible obstruction to traffic and adjacent residents.

The safety, convenience, and the protection of personsand property, of the general public and residents along the street, highway,
and areas adjacent to the work area shall be provided for by the Contractor.
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107.6.1 Contractor'sMar shaling Yard: If the Contractor or hissubcontractor utilizes property outside the limits of the project
in the performance of the contract, the Contractor/subcontractor shall comply with the following:

107.6.1.1 Contractor’s Marshaling Yard when the Agency isthe Contracting Party:

(A) Prior to occupying the property, the Contractor shall provide written notification as to the number and location of al
properties to be used. The notification shall specify in detail how the Contractor proposes to use each property and how he
proposesto comply with (B) through (D) below. Also, the Contractor shall provide astatement, signed by the property owner(s),
which gives the Contractor permission to use the property.

(B) The property(s) shall be adequately maintained to control dust, mud, trash and other pollutants from leaving the property.
(C) Work on the property(s) shall be scheduled so as to comply with the Agency Noise Ordinance.

(D) Useof the property(s) such aslocation of stored materials, service of equipment, etc., shall be conducted to minimizeimpact
on adjacent properties.

(E) TheContractor shall leavethe property inacondition, as determined by the Engineer, equival ent to that which existed prior
to entry. In no case shall any use cause, or allow to remain, any negative impact to adjoining properties or right-of-way unless
such impact existed prior to the Contractors' use.

(F) The Contractor shall obtain a written release signed and dated from each property owner after completion of use. Each
release shall state that, at the time of signing, the owner accepts the property in its present condition from the Contractor and
relievesthe Contractor and the Agency fromany or al claimsfor the use or damage to said property. A copy of each release shall
be submitted to the Engineer.

(G) This Subsection also appliesto all levels of subcontractors who will need to obtain marshaling yards for the project, which
will be separate from that of the Contractor. It will be the responsibility of the Contractor to obtain copies of the various
documents from the subcontractors, as required above, and provide them to the Engineer.

107.6.1.2Contractor’sM ar shaling Y ard when the Agency isnot the Contracting Par ty (privatedevelopment, utility work,
subdivision construction, etc):

All conditionswill apply asin Subsection 107.6.1.1 except that the permit holder will be responsiblefor obtaining all documents.
The permit holder will retain the documents and make them available to the Agency upon request.

107.6.2 The Contractor shall comply with the Agency Code concerning work hours and noise level during construction.
107.7 BARRICADES AND WARNING SIGNS:

The Contractor shall provide, erect, and maintain all necessary barricades, suitable and sufficient lights, danger signals, signsand
other traffic control devices, and shall take all necessary precautionsfor the protection of thework and safety of the public. Roads,
partially or fully closed to traffic, shall be protected by effective barricades, and obstructions shall be illuminated during hours
of darkness. Suitable warning signs shall be provided to properly control and direct traffic.

The Contractor shall erect warning signs in advance of any place on the project where operations may interfere with the use of
the road by traffic, and at al intermediate points where the new work crosses or coincides with an existing road. Such warning
signs shall be constructed and erected in accordance with the Traffic Barricade Manual prepared or adopted by the Contacting
Agency's Traffic Engineering Department which is hereby made a part of these specifications.
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107.8 USE OF EXPLOSIVES:

The use of explosives or blasting agents is controlled by the Uniform Fire Code, which is generally administered by the Fire
Department of the Agency. The Contractor shall obtain a special permit from the Agency's Fire Department for the use of
explosives. A copy of this permit shall be delivered to the Engineer prior to the use of explosives. If the Agency does not usethe
Uniform Fire Code or have adepartment for enforcement of this Code, the Contractor shall use explosives only when authorized
in writing by the Engineer. The approval by the Engineer for the use of explosives shall not relieve the Contractor from his
responsibilities for proper use and handling of the explosives or for any and al damages resulting from their use.

Explosives shall be transported, stored, handled and used in accordance with the provisions and requirements of al applicable
laws, ordinances and regulations. Work shall be done in accordance with recommendations of the AGC Manual of Accident
Prevention in Construction, the Institute of Makers of Explosives, and the Occupational Safety and Health Administration
Regulations (29 CFR 1926.1(V)). In addition to the applicable regulations, the Contractor shall:

(A) Exercisethe utmost care not to endanger life or damage property.

(B) Furnish and erect special signsto warn the public of his blasting operations. They shall be located and maintained so asto
be clearly evident to the public during al critical periods of blasting operations.

(C) Notify each public utility company, having structures adjacent to the work, of hisintention to use explosives. Such notice
shall be given sufficiently in advance to enable the companies to advise the Contractor of any precautions that should be taken
to protect their structures from damage.

(D) Makeasurvey of adjacent properties, before commencing blasting operations, locating on drawings and by photographsall
existing cracks and damages to structures. A copy shall be filed with the Engineer, including a report.

(E) Blasting shall be accomplished in such amanner that nearby buildings, structures, railways, highways, etc. will be safe from
rocks and other projectiles. Adequate blasting mats or other means of protection shall be employed when blasting in congested
area or close proximity to any of the above improvements. Steel mats shall not be allowed within 2,000 feet of powerlines.

(F) Atthetimeof firing, the Contractor shall station men along theroad at sufficient distance from the blasting operation to flag
down any vehicles.

The Contracting Agency reserves the right to order the discontinuance of blasting operations at any time.
107.9 PROTECTION AND RESTORATION OF PROPERTY AND LANDSCAPE:

The Contractor shall be responsible for the preservation of al public and private property and shall protect carefully from
disturbance or damage al land monuments and property marks until the Engineer has witnessed or otherwise referenced their
location and shall not move them until directed.

The Contractor shall be responsible for all damage or injury to property of any character, during the prosecution of the work,
resulting from any act, omission, neglect, or misconduct in his manner or method of executing the work, or at any time due to
defective work or materials, and said responsibility will not bereleased until the project shall have been completed and accepted.

When or where any direct or indirect damage or injury isdoneto public or private property by or on account of any act, omission,
neglect, or misconduct in the execution of the work, or in consequence of the nonexecution thereof by the Contractor, he shall
restore, at no cost to the Contracting Agency, such property to a condition similar or equal to that existing before such damage
or injury was done, by repairing, rebuilding, or otherwise restoring as may be directed, or he shall make good such damage or
injury in an acceptable manner. Such damage will include but not be limited to landscaped areas. The contractor shall regrade
the disturbed area as directed and restore the surface material to match existing in type and quality.

When constructioniswithintemporary construction easements, the Contractor shall restoreall disturbed areasto acondition equal

to or better than the existing improvements. Such restoration will include but not be limited to asphalt, walkways, fences, lights,
sprinklers, landscaping, etc. In the case of landscaping, the Contractor may remove and store sod and plant material. If, inthe
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determination of the Engineer, the sod and/or plant material did not survive the transplanting in good condition, the Contractor
shall replace the sod and/or plant material to match in type and quality. Also, the Contractor may salvage any sprinkler system
materials, lighting materials, etc. In the event that it is not feasible to reinstall the salvaged material, new material shall be
installed.

The Contractor shall not dump spoil or waste material on private property without first obtaining from the owner written
permission for such dumping. All such dumping shall bein strict conformance with the Grading and Drainage Ordinance of the
Contracting Agency.

Access to private property shall be maintained to keep inconvenience to the property owner to a minimum. Prior to any
construction in front of driveways the Contractor shall notify the property owner 24 hours in advance. Inconvenience caused by
construction across driveways and sidewalks shall be kept to a minimum by restoring the serviceability as soon as possible. If it
is necessary to |eave open excavation for along period of time, the Contractor shall provide structurally adequate steel platesto
bridge the excavation.

107.10 CONTRACTOR'SRESPONSIBILITY FOR WORK:

The Contractor shall properly guard, protect, and take every precaution necessary against injury or damage to all finished or
partialy finished work, by the action of the elements or from any other cause until the entire project is completed and accepted
by the Engineer. The Contractor shall rebuild, repair, restore, and make good all injuries or damagesto any portion of the work
beforefinal acceptance at no cost to the Contracting Agency. Partial payment for completed portions of the work shall not release
the Contractor from such responsibility.

In case of suspension of the work for any cause whatever, the Contractor shall be responsible for the project and shall take such
precautions as may be necessary to prevent damage to the project and shall erect any necessary temporary structures, signs, or
other facilities at no cost to the Contracting Agency.

107.11 CONTRACTOR'SRESPONSIBILITY FOR UTILITY PROPERTY AND SERVICES:

At points where the Contractor's operations are adjacent to properties of utility firms or other property, damage to which might
resultin considerableexpense, loss, or inconvenience, work shall not commenceuntil all arrangementsnecessary for the protection
thereof have been made.

The Contractor shall cooperate with the owners of any underground or overhead utilities in their removal and rearrangement
operations in order that these operations may progress in a reasonable manner, that duplication of work may be reduced to a
minimum, and that services rendered by those parties will not be unnecessarily interrupted.

If any utility serviceisinterrupted asaresult of accidental breakage, the Contractor shall promptly notify the proper authority and
shall cooperate with the said authority in the restoration of service. No work shall be undertaken around fire hydrants until
provisions for continued service have been approved by the local fire authority.

The Contractor shall expose all underground utilities and structures which might interfere with the construction of the project, in
order to permit survey location prior to construction.

The Contractor shall assume full responsibility for damages to any underground facility/utility as a result of failing to obtain
information as to its location, failing to excavate in a careful, prudent manner or failing to take measures for protection of the
facilitiedutilities. The Contractor isliable to the owner of the underground facility/utility for the total cost of the repair.

107.12 FURNISHING RIGHT-OF-WAY::

The Contracting Agency will provide right-of-way and easements for all work in advance of construction. Any exceptions will
be indicated in the special provisions.
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107.13 PERSONAL LIABILITY OF PUBLIC OFFICIALS:

In carrying out any provisions of these specifications, or in exercising any power or authority granted to them by or within the
scope of the contact, there shall be no liability upon the Contracting Agency, Engineer, or their authorized representatives, either
personally or as officials of the Contracting Agency, it being understood that in all such matters they act solely as agents and
representatives of the Contracting Agency.

107.14 NO WAIVER OF LEGAL RIGHTS:

Upon completion of the work, the Contacting Agency will expeditiously make final inspection and notify the Contractor of
acceptance. Suchfinal acceptance, however, shall not preclude or estop the Contracting Agency from correcting any measurement,
estimate, or certificate made before or after completion of the work, nor shall the Contracting Agency be precluded or estopped
from recovering from the Contractor or his surety, or both, such overpayment as it may sustain, or by failure on the part of the
Contractor to fulfill his obligations under the contract. A waiver on the part of the Contracting Agency of any breach of any part
of the contract shall not be held to be awaiver of any other or subsequent breach.

The Contractor, without prejudice to the terms of the contract and in addition to any specific remedy provided the Contracting

Agency in the contract documents, shall be liable to the Contracting Agency for latent defects, fraud or such gross mistakes as
may amount to fraud, or as regards the Contracting Agency's rights under any warranty or guaranty or remedy required by law.

End of Section

107-6



107-7
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COMMENCEMENT, PROSECUTION AND PROGRESS
108.1 NOTICE TO PROCEED:

(A) OnBond Issue and Budget Projects, neither the Contractor nor any Subcontractor shall commence work on a project prior
to receipt of the written Notice to Proceed from the Contracting Agency. The Contractor shall commence work as soon as
practicable after the starting date specified in the Notice to Proceed. All work under the contract shall be completed within the
number of calendar days stated in the proposal, plus extensions, beginning with the day following the starting date specified in
the Notice to Proceed.

(B) On Improvement District Projects, the Contractor shall commence work within 10 days from the date of execution of the
contract with the Contracting Agency. All work under the contract shall be completed within the number of calendar days stated
in the proposal, plus any days extended on the contract, beginning with the day following the date of execution of the contract.
The time set for completion of the project will be established by the Contracting Agency, in accordance with Arizona Revised
Statutes Section 9-683.

The Contractor shall notify the Field Engineering I nspection Section 24 hoursin advance of the time and place where work will
begin and the Survey Section 2 working days in advance for staking.

108.2 SUBLETTING OF CONTRACT:

The Contractor shall not sublet, sell, transfer, assign, or otherwise dispose of the contract or contracts, or of hisright, title, or
interest therein, without written consent of the Contracting Agency.

Subcontracts shall be in accordance with and the Contractor shall be bound by the following provisions:
(A) All subcontracts shall be subject to the approval of the Engineer.

(B) All subcontracts shall be in writing and shall provide that all work to be performed thereunder shall be performed in
accordance with the terms of the contract.

(C) Subcontractors shall conform to the regulations governing employment of labor.

(D) The subcontracting of any portion of the work will in no way release the Contractor of his liability under the contract and
bonds.

(E) Onall contractsfor pipeline construction, roadway construction or roadway maintenance, the Contractor shall perform, with
his own organization, work amounting to not less than 50 percent of the total contract cost.

On other types of contracts the individual agency shall determine the percentage or waive this requirement.
108.3 CORRESPONDENCE TO THE CONTRACTOR:

A written notice, to the Contractor from the Contracting Agency, shall be considered delivered and the servicethereof completed,
when said notice is posted, by certified mail, to the said Contractor at his last given address, or delivered in person to the
Contractor or his authorized representative on the work.

108.4 CONTRACTOR'S CONSTRUCTION SCHEDULE:

The Contractor, when required, shall furnish the Engineer a construction schedule for hisreview. The Engineer's review of the
Contractor's schedule isfor purposes of: 1) the Contracting Agency's staffing the project asmay be required; 2) toinsure general
compliancewith the contract documentsasit relatesto the completion of all work; and 3) to monitor and eval uate the construction
statusfor purposes of approving progress payments. Inthe event the schedule does not contain sufficient information to meet the
above purpose, as determined by the Engineer, the Contractor shall resubmit a new schedule with the additional information
requested by the Engineer. The right to determine the sequence of the work is a function vested solely in the Engineer and the
construction schedul e, when established, shall not be changed without the written consent of the Engineer. The orderly procedure
of all work to be performed shall be the full responsibility of the Contractor.
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Review of asubmitted schedule by the Engineer shall in no way be construed as an affirmation or admission that the scheduleis
reasonabl e or workable which responsibilities remain the obligations of the Contractor. When the schedul e shows acompletion
prior to the contract completion date, this extra time between the contract completion date and the scheduled completion date
(float), may be used by the Contracting Agency without additional compensation to the Contractor. The Contracting Agency shall
not be liable to the Contractor for any damagesfor delay if the Contractor completes the work prior to expiration of the origina
Contract completion date or as modified by approved change orders, if any.

108.5LIMITATION OF OPERATIONS:

The Contractor shall conduct thework at all timesin such amanner and sequencethat will assuretheleast interferencewithtraffic
and inconvenienceto the public. The Engineer may require the Contractor to finish asection on which work isin progress before
work is started on any additional sectionsif the opening of such section is essentia to public convenience.

All traffic affected by the construction will be regulated in accordance with the current Traffic Barricade Manual prepared or
adopted by the Contracting Agency's Traffic Engineering Department.

Except in emergencies endangering life or property, written permission shall be obtained from the Engineer to perform any work
after regular working hours, on weekends, or legal holidays. Prior to the start of such work, the Contractor shall arrange with the
Engineer for the continuous or periodical inspection of the work, surveys and tests of materials, when necessary.

If, inthe opinion of the Engineer, the Contractor hasfallen behind the approved progress schedul g, the Contractor shall take such
stepsas may berequired by the Engineer, including but not limited to, increasing the number of personnel, shifts, and/or overtime
operations, days of work, and/or amount of construction equipment until such time asthe work isback on schedule. He shall also
submit for approval no later than the time of submittal of the next request for partial payment, such supplementary schedule or
schedules as may be deemed necessary to demonstrate the manner in which the approved rate of progresswill be regained, al at
no additional cost to the Contracting Agency.

108.6 CHARACTER OF WORKMEN; METHODS AND EQUIPMENT:

The Contractor shall at al times employ sufficient labor and equipment for prosecuting the several classes of work to full
completion in the manner and time required by the specifications.

All workmen shall be competent and have sufficient skill, knowledge and experiencein their class of work and in the operation
of equipment required to perform all work properly and satisfactorily.

Any person employed by the Contractor or any Subcontractor who, in the opinion of the Engineer, does not perform hiswork in
aproper and skillful manner or isintemperate or disorderly shall, at the written request of the Engineer, be removed fromthework
by the Contractor or Subcontractor employing such person, and shall not be employed again in any portion of the work without
the approval of the Engineer. The Contractor or Subcontractor shall keep the Contracting Agency harmless from damages or
claims for compensation that may occur in the enforcement of this section.

Should the Contractor or Subcontractor fail to remove such person as required above, or fail to furnish suitable and sufficient
personnel for the proper prosecution of the work, the Engineer may suspend the work by written notice until such orders are
complied with.

All equipment which is proposed to be used on the work shall be of sufficient size and in such mechanical condition asto meet
requirementsof thework and to produce a satisfactory quality of work. Equipment used on any portion of the project shall besuch
that it will not damage property adjacent to the work area.

When the methods and equipment to be used by the Contractor in accomplishing the construction are not prescribed, the

Contractor is free to use any methods or equipment that he demonstrates to the satisfaction of the Engineer will accomplish the
work in conformity with the requirements of the specifications.
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When the specifications state the construction shall be performed by the use of certain methods and equipment, such methodsand
equipment shall be used unless others are authorized by the Engineer. If the Contractor desires to use a method or type of
equipment other than those specified, he may request authority from the Engineer to do so. The request shall be in writing and
shall include afull description of the methods and equipment proposed to be used and an explanation of the reasonsfor desiring
to make the change. If approval is given, it will be on the condition that the Contractor will be fully responsible for producing
construction work in conformity with the specifications. If, after trial use of the substituted methods or equipment, the Engineer
determines that the work produced does not meet the specifications, the Contractor shall discontinue the use of the substitute
method or equipment and shall compl ete the remaining construction with the specified methods and equipment. The Contractor
shall remove the deficient work and replaceit with work of specified quality, or take such other corrective action asthe Engineer
may direct. No change will be made in basis of payment for the construction items involved nor in contract time as result of
authorizing a change in methods or equipment under these provisions.

108.7 DETERMINATION AND EXTENSION OF CONTRACT TIME:

The number of calendar days allowed for the compl etion of the work included in the contract will be as stated in the proposal and
will be known as the contract time.

When the contract timeison acalendar day basisit shall consist of the number of calendar days specified, including all weekends
and legal holidays. All calendar days el apsing between the effective dates of any written noticefrom the Engineer to suspend work
and to resume work following suspensions, not the fault of the Contractor, shall be excluded.

When the contract completion timeisafixed calendar dateit shall be the date on which all work on the project shall be completed
and meet final inspection.

If the Contractor finds it impossible for reasons beyond his control to complete the work within contract time as specified or as
extended, he shall immediately submit awritten request to the Engineer® for an extension of time setting forth therein the reasons
which he believeswill justify the granting of hisrequest. The Contractor's plea that insufficient time was specified is not avalid
reason for extension of time. If the Engineer” finds that the work was delayed because of conditions beyond the control and
through no fault of the Contractor, he may extend the time for completion in such amount as the conditionsjustify. The extended
time for completion shall then be in full force and effect the same as though it were the original time for completion.

108.8 GUARANTEE AND WARRANTEE PROVISIONS:

The Contractor shall guarantee the work against defective workmanship or materials for a period of 1 year from the date of its
final acceptance under the contract, ordinary wear and tear and unusual abuse or neglect excepted.

Any omission on the part of the Engineer to condemn defective work or materials at the time of construction shall not be deemed
an acceptance, and the Contractor will be required to correct defective work or materials at any time before final acceptance and
within 1 year thereafter.

Should any defects develop within 1 year from the date of final acceptance due to faults in workmanship or materials the
Contractor shall, within 14 calendar days of receipt of written notice from the Contracting Agency, begin making the necessary
repairsto the satisfaction of the Engineer. Such work shall include the repair or replacement of other work or materials damaged
or affected by making the above repairs or corrective work, al at no additional cost to the Contracting Agency.

If defectsdevel op which are determined by the Engineer to be an emergency, the Engineer shall notify the Contractor, viathe most
expeditious means, regarding the nature and condition of the defects. Inturn, the Contractor shall immediately dispatch necessary
forcesto correct the defect or the emergency condition. If the Contractor, in hisinitial action, resolves the emergency condition
but not the defect, aletter as discussed above will follow and normal procedures for corrections will be employed. If immediate
or appropriate action, satisfactory to the Engineer, is not taken by the Contractor, or if the Contractor cannot be contacted, the
Engineer will deploy necessary forces to correct and/or secure the deficiency. Costs of the Engineer's action shall

*For Improvement District Project: The words “Superintendent of Streets’ will be substituted for the word “Engineer.” Any
extension of contract time will be determined by the Superintendent of Streets with the consent of the governing body.
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be paid by the Contractor and/or his bonding agency. Should it later be determined that the defects requiring such emergency
action are not the responsibility of the Contractor, the Contractor will be paid for al costsincurred as aresult of these demands

in accordance with Subsection 109.5. Such action by the Engineer will not relieve the Contractor of the guarantees required by
this section or elsewhere in the Contract Documents.

In case of work, materials, or equipment for which written warranties are required by the specia provisions, the Contractor shall
provide or secure from the appropriate Subcontractor or supplier such warranties addressed to and in favor of the Contracting
Agency and deliver same to the Engineer prior to final acceptance of the work. Delivery of such warranties shall not relieve the
Contractor from any obligation assumed under any other provisions of the contract.

The warrantees and guarantees provided in this subsection of the contract documents shall be in addition to and not in limitation
of any other warrantees, guarantees or remedies required by law.

108.9 FAILURE TO COMPLETE ON TIME:

For each and every calendar day that work shall remain incompleted after the time specified for the compl etion of thework inthe
proposal, or asadjusted by the Engineer, the sum per calendar day shownintable 108-1, unless otherwise specified inthe proposal
form, may be deducted from monies due to or to become due to the Contractor, not as a forfeit or penalty but as liquidated
damages. This sumis fixed and agreed upon between the parties because the actual loss to the Contracting Agency and to the
public caused by delay in completion will be impractical and extremely difficult to ascertain and determine.

Permitting the Contractor to continue and finish the work or any part of it after the time fixed for its completion, or after the date
to which the time fixed for its completion may have been extended, will in no way operate as a waiver on the part of the
Contracting Agency of any of its rights under the contract.

TABLE 108-1
LIQUIDATED DAMAGES
Original Contract Amount Daily Charges

From Toand Caendar Day

More Than Including or Fixed Date
$ 0 $ 25,000 $ 210
25,000 50,000 250
50,000 100,000 280
100,000 500,000 430
500,000 1,000,000 570
1,000,000 2,000,000 710
2,000,000 5,000,000 1,070
5,000,000 10,000,000 1,420
10,000,000 — 1,780

108.10 FORFEITURE AND DEFAULT OF CONTRACT:
It isfurther agreed to by the Contractor that if he:

(A) Failsto begin the work under the contract within a reasonable time, or
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(B) Fails to perform the work with sufficient workmen and equipment or with sufficient materials to assure the prompt
completion of said work, or

(C) Performsthe work unsuitably or neglects or refuses to remove materials or to perform anew such work as may be rejected
as unacceptable and unsuitable, or

(D) Discontinues the prosecution of the work, or

(E) Failsto resume work which has been discontinued within a reasonabl e time after notice to do so, or
(F) Atany time colluded with any party or parties, or

(G) Allowsany final judgment to stand against him unsatisfied for a period of 14 calendar days, or

(H) For any causewhatsoever, failsto carry on the work in an acceptable manner, the Engineer will give noticein writing to the
Contractor and his surety of such delay, neglect, or default, and advise them that the work must be resumed immediately.

If the Contractor or surety, within aperiod of 14 calendar days after such notice, has not proceeded in accordance therewith, then
the Contracting Agency will, upon written notification from the Engineer of the fact of such delay, neglect or default and the
Contractor's failure to comply with such notice, have full power and authority without violating the contract, to take the
prosecution of the work out of the hands of the Contractor. The Contracting Agency may appropriate or use any or al materias
and equipment on the ground as may be suitable and acceptable and may enter into an agreement for the completion of said
contract according to thetermsand provisionsthereof, or use such other methods asin the opinion of the Engineer will berequired
for the completion of said contract in an acceptable manner.

All costs and chargesincurred by the Contracting Agency, together with the cost of completing the work under contract, will be
deducted from any monies due or which may become due said Contractor. If such expense exceeds the sum which would have
been payable under the contract, then the Contractor and the surety shall be liable and shall pay to the Contracting Agency the
amount of such excess.

*108.11 TERMINATION OF CONTRACT

The Contracting Agency may terminate the contract or aportion thereof if conditionsencountered during the progress of thework
make it impossible or impracticable to proceed with the work or alocal or national emergency exists.

When contracts, or any portion thereof, are terminated before completion of all work in the contract, adjustments in the amount
bid for the pay items will be made on the actual quantity of work performed and accepted, or as mutually agreed for pay items
of work partially completed or not started. No claim for loss of anticipated profits will be considered.

Termination of the contract or any portion thereof shall not relieve the Contractor of hisresponsibilities for the completed work
nor the surety of its obligation for and concerning any just claims arising out of the work performed.

End of Section

*Not applicable to Improvement District Projects.
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MEASUREMENTSAND PAYMENTS
109.1 MEASUREMENT OF QUANTITIES:

All work completed under the contract will be measured by the Engineer according to United States standard measures. The
methods of measurement and computation to be used in determination of quantitiesof materialsfurnished and of work performed
under the contract will be those methods generally recognized as conforming to good engineering practice.

A station, when used as a definition or term of measurement, will be 100 linear feet.

Unless otherwise specified, longitudinal measurements will be made along the grade line.

Unless otherwise specified, transverse measurements for area computations will be the neat dimensions shown on the plans or
ordered in writing by the Engineer.

The term ton will mean the short ton consisting of 2,000 pounds avoirdupois.

Unless otherwise specified, structures will be measured according to neat lines shown on the plans or as altered to fit field
conditions.

In computing volumes of excavations or fill, the average end area method or other acceptable methods as determined by the
Engineer will be used.

Volumes will be computed at 60°F, using ASTM D-1250 for Asphalt or ASTM D-633 for Tars.

Lumber will be measured by the thousand board foot measure actually used in the work. Measurement will be based on nominal
widths and thicknesses and the extreme length of each piece.

The term lump sum, when used as a pay item, will mean complete payment for the work described.

Sundry itemswhich have abasis for measurement and payment herein and which are incidental to or required in the construction
of the work but are not included asitems in the bid schedule shall be considered an integral part of the contract, and all Iabor,
materials, etc. required for such items shall be furnished by the Contractor and the cost of same included in the unit price bid.

109.2 SCOPE OF PAYMENT:

Measurement and payment for pay itemsin the proposal will be as indicated in the applicable standard specification or in the
specia provisions.

When payment is specified to be made on the basis of weight, the weighing shall be done on certified platform scales sealed by
the State Inspector or the City Sealer of Weights and Measures as defined by Arizona Revised Statutes Sections 44-2112 and
44-2116. The Contractor shall furnish the Engineer with duplicate Weighmaster's Certificates showing the actual net weights
together with the information required by Arizona Revised Statutes Section 44-2142. The Contractor shall furnish the Engineer
with duplicate Weighmaster’ s Certificates at the time of delivery unless the Engineer designates a different submittal time. The
Contracting Agency will accept the certificates as evidence of the weight delivered.

Payment for the variousitemsin the proposal will be made at the unit price bid in the proposal, and shall be compensation in full
for furnishing all labor, materials, equipment and appurtenances necessary to compl ete thework in asati sfactory manner asshown
on the plans and as required in the specifications, with all connections, testing, and related work completed. Each item, fixture,
pieceof equipment, etc., shall becompletewith all necessary connectionsand appurtenances, for the sati sfactory useand operation
of said item. No additional payment will be made for work related to any item unless specifically called for in the proposal. This
compensation shall also cover al risk, loss, damage or expense of whatever character arising out of the nature of the work or the
prosecution thereof, subject to the provisions of Section 107.

109.3 ASSIGNMENT OF PAYMENTS:

The Contractor shall not assign payments of a contract or any portion thereof without approval of surety and written consent of
the Contracting Agency.
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Claimsfor monies due or to become due the Contractor may be assigned to abank, trust company, or other financing institution,
and may thereafter be further assigned and reassigned to any suchinstitution. Any such assignment or reassignment may be made
to one party as agent or trustee for two or more parties participating in such financing. Any assignment of money shall be subject
toall proper setoffsand withhol dingsin favor of the Contracting Agency and to all deductions provided for in these specifications.

109.4 COMPENSATION FOR ALTERATION OF WORK:
*109.4.1 By The Contracting Agency:

(A) For adecrease greater than 20 percent in either the total cost of the contract or the total cost of a major item and when a
reasonable cost analysis supports an increase in the pro rata share of fixed cost chargeable to this item in total, an increase
adjustment in the monies due the Contractor may be made. T his adjusted compensation will not exceed 80 percent of the original
lump sum contract amount or, if for aunit price item, the adjustment will not exceed 80 percent of the original extended unit bid
price. This does not apply to items labeled as contingent bid item in the bid proposal.

(B) For anincrease greater than 20 percent, any adjustment made will only apply to that cost in excess of 120 percent of the
original bidding schedule. If either party presents areasonabl e cost analysisthat showsachangeinthe pro ratashare of fixed costs
chargeable to thisitem in total, an increase or decrease adjustment will be made. This increase or decrease adjustment will be
made on such basis as is hecessary to cover a reasonable estimate of cost, plus an allowance, not to exceed 15 percent, for
overhead and profit. If the parties are unabl e to reach an agreement, the Engineer has the authority to order the excesswork done
on an actual cost basis as specified in Subsection 109.5.

(C) For either an increase or decrease in cost, ho claim shall be made by the Contractor for any loss of anticipated profits.
*109.4.2 Due to Physical Conditions:

(A) If the Engineer, after hisinvestigation of the site conditions, agrees that they materially differ from those indicated in the
contract and would cause an increase in the Contractor's bid cost of accomplishing the work, new unit bid prices or alump sum
cost (for the additional work only) may be negotiated. If the parties are unabl e to reach an agreement on price, the Engineer has
the authority to order this additional work accomplished on an actual cost basis as specified in Subsection 109.5.

(B) If the Engineer, after hisinvestigation of the site conditions, finds that these conditions do not materially differ from those
indicated in the contract, he has the authority to order the work to be accomplished at the original bid price(s).

*109.4.3 Dueto Extra Work: If the Contractor can present valid, factual evidence, satisfactory to the Engineer, that the work
in question is an item not provided for in the contract as awarded then a unit bid price or lump sum cost, for thisitem only, may
be negotiated. If the parties are unable to reach an agreement on price or cost, the Engineer has the authority to order the extra
work accomplished on an actual cost basis as specified in Subsection 109.5.

109.4.4 M ade at the Contractor's Request: Any aterations, if approved, will be areduction in cost or at no additional cost to
the Contracting Agency.

109.4.5 Dueto Failure of Contractor to Properly Maintain the Project:

(A) For any suspension of work during normal working hours due to failure of the Contractor to properly maintain the project,
there will be no additional compensation or time allowed.

(B) If the Engineer provides the Contractor with awritten order to provide adequate maintenance of traffic, adequate cleanup,
adeguate dust control or to correct deficiencies resulting from abnormal weather conditions and the Contractor fails to comply
in the time frame specified, the Contracting Agency may have the work accomplished by other sources.

*Not applicable to Improvement District Projects.
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The Contracting Agency will deduct the cost of accomplishing the work from monies due or to become due to the Contractor.
Computation of the cost will be in accordance with Subsection 109.5.4.2.

109.4.6 Allowable M ark-Ups:

Only the allowable mark-ups as defined in Subsection 109.5 shall be allowed. Additional compensation for other items shall not
be considered or allowed.

*109.5 ACTUAL COST WORK:

The compensation for actual cost work performed by the Contractor (Subcontractor) shall be determined by the Engineer in the
following manner.

109.5.1 Equipment: For all equipment, the use of which has been authorized by the Engineer, except for small tools and manual
equipment, the Contractor will be paidinaccordancewiththelatest Schedul e of Equipment Rates used by the ArizonaDepartment
of Transportation. Payment for equipment will be made following the calculationsin Section 109 of the Arizona Department of
Transportation Standard Specifications for Road and Bridge Construction. The value of 0.933 shall be used for the adjustment
factor F used in the rental rate formulas (F = 0.933).

109.5.2 Material: For al material, accepted by the Engineer and used in the work, the Contractor will be paid the actual cost of
such material including transportation cost, to which total cost will be added a sum equal to 15 percent thereof.

109.5.3 Labor: For al labor and for the foreman, when heisin direct charge of the operation, the Contractor will be paid:

(A) Theactual wagespaid plusthecurrent percentage thereof asdetermined by the Arizona Department of Transportationwhich
is deemed to cover the Contractor's cost incurred as a result of payment imposed by State or Federal Law and paymentsthat are
madeto, or on behalf of, the workman other than the actual wage. Actual wage is defined asthe required current hourly rate paid
to the labor classification concerned and does not include any fringe benefits or dislocation allowances. If the Contractor is not
required to pay fringe benefits equivalent to the Current rates published in the Federal Register, an equitable deduction will be
made from the current percentage established by the Arizona Department of Transportation.

(B) For thefirst $50,000 of labor cost computed under paragraph (A) above, the Contractor will be paid an amount equal to (15)
fifteen percent for overhead and profit.

(C) For all labor cost computed under paragraph (A) above, in excess of $50,000 but not exceeding $100,000, the Contractor
will be paid an amount equal to (12) twelve percent for overhead and profit.

(D) For any labor cost computed under paragraph (A) above in excess of $100,000 the Contractor will be paid an amount equal
to (10) ten percent for overhead and profit.

109.5.4 Work Performed by Subcontractorsor Other Sources:

109.5.4.1 Work Performed by Subcontractors: If it isdetermined by the Engineer that portions of the Actual Cost Work to be
performed requires specialized labor or equipment not normally used by the Contractor and such work is then authorized to be
performed by a subcontractor(s), the subcontractor(s) will be paid by the Contractor in accordance with the actual cost work
procedures outlined herein. The Contractor will be paid by the Contracting Agency the full amount of the subcontract plus the
following percentages for administration and supervision.

(A) For thefirst $10,000 accumulated total of all change order work performed by subcontractors (less mark-up for overhead
and profit), the Contractor will be paid an amount equal to 10 percent of the accumulated total for administration and supervision.
If the accumulated total is $3,000 or less, the Contractor will be paid $300 for administration and supervision.

(B) For all change order work in excess of $10,000 accumulated total performed by subcontractors (less mark-up for overhead
and profit), the Contractor will be paid an amount equal to five percent of the accumul ated total for administration and supervision.

*Not applicable to Improvement District Projects.
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109.5.4.2 Work Performed by Other Sour ces: If the Contracting Agency haswork performed by other sources, in accordance
with Subsection 109.4.5 (B), the Contracting Agency will deduct, from monies due or to become due to the Contractor, the full
amount of the cost of accomplishing thework by other sources plusthefollowing percentagesfor administration and supervision:

(A) For thefirst $10,000 accumulated total of work performed by other sources, the Contracting Agency will deduct an amount
equal to 10 percent of the accumulated total for administration and supervision. If the accumulated total is $3,000 or less, the
Contracting Agency will deduct $300 for administration and supervision.

(B) For al work in excess of $10,000 accumulated total performed by other sources, the Contracting Agency will deduct an
amount equal to 5 percent of the accumulated total for administration and supervision.

109.5.5 Documentation:

(A) Except in emergency situations, the Contracting Agency will not be liable for any Actual Cost Work performed by the
Contractor prior to written authorization by the Engineer or prior to full execution of awritten agreement by all partiesconcerned.

(B) Payment for work performed on an actual cost basis will not be made until the Contractor has furnished the Engineer, on
formsagreed to by the Contracting Agency, duplicateitemized statements of suchwork, including subcontractor(s) costs, detailed
asfollows:

(1) Name, classification, date, daily hours, total hours, rate and extension for each laborer and foreman.
(2) Designation, dates, daily hours, total hours, rental rates and extension for each unit of equipment, and machinery.

(3 Quantitiesof material, prices, extension and transportation cost on adaily basis. These charges shall be substantiated
by vendor invoices.

(C) TheEngineer will compare hisrecordswith the statement furnished by the Contractor, resolving any differences and making
the required adjustments. This statement when agreed upon and signed by both parties, shall bethe basis of payment for the work
performed.

109.5.6 Bonds and Insurance: The Contractor shall be paid for the actual cost plus (10%) ten percent for Administrative cost
when the Contractor can provide evidence of payment for premiums on required payment and performance bonds, premiums on
railroad and/or airport extended liability insurance, and premiums for property damage and/or public liability insurance. No
duplication of payment for Contractor's costs included under Subsection 109.5.3(A) will be allowed.

109.5.7 Authority of Engineer: The Engineer isin charge of Actual Cost Work and has the authority to direct which labor and
equipment will be used, to suspend operations, and to refuse to pay for any labor or equipment which he feels is not doing
productive work.

109.6 PAYMENT FOR IMPROVEMENT DISTRICT PROJECTS:

Payment to the Contractor shall be made in accordance with ARS Sections 48-523 to 48-613, both inclusive.

Assoon asthe Contractor hasfulfilled his contract, the Superintendent of Streets shall estimate the benefits arising from thework
and make assessmentsto cover thework performed and specified in the contract, includingincidental expensesinaccordancewith

ARS Section 48-589.

The Contractor agrees to accept payment in the form of Assessments with attached Warrants and/or Improvement Bonds at the
rate of interest declared in the resolution of intention prepared by the Contracting Agency.
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*109.7 PAYMENT FOR BOND ISSUE AND BUDGET PROJECTS:

(A) Partial Payments: The Contracting Agency will makeapartial payment to the Contractor onthebasisof an estimate prepared
by the Contractor or Engineer for work completed through the last day of the preceding calendar month. Payment will be within
14 calendar days after the estimate has been certified and approved by the Engineer and received by the owner.

The Contracting Agency will retain 10 percent of all estimates as a guarantee for complete performance of the contract in
accordance with Arizona Revised Statutes Section 34-221 or 34-607, unless the Contractor elects to deposit securities in
accordance with Arizona Revised Statutes Section 34-221, Paragraph C.5. or 34-607, Paragraph B.5.

When the Contractor isfifty percent completed, one-half of the amount retained shall be paid to the Contractor provided heis
making satisfactory progresson the contract and thereisno specific cause or claimrequiring agreater amount to beretained. After
the contract isfifty percent completed, no more than five percent of the amount of any subsequent progress payments made under
the contract will be retained providing the Contractor is making satisfactory progress on the project. Except that, if at any time
the owner determines satisfactory progressis not being made, ten percent retention shall be reinstated for all progress payments
made under the contract subsequent to the determination.

Any material or equipment which will become an integral part of the completed project will be considered for partial payment
in the Contractor's monthly progress payments. The intent of making partial payments isto provide the Contractor payment for
direct material or equipment purchased. The purpose isto minimize the effect of escalating costs by procuring key materials. It
is not the intent to pay for all materials but only those meeting the following conditions.

(1) Atota valueof al itemsrequested for payment must be greater than $20,000. No payment will be processed until the
material or equipment has been observed, reviewed or verified by the Contracting Agent representative. Only the material
or equipment meeting the requirements of the plans and specificationswill be paid. Payment for material or equipment does
not congtitute final acceptance.

(2) Materials or equipment must be stored or stockpiled either on site, in a warehouse, or secured storage area. The
Contractor assumes all responsibility for protection of these materials or equipment and shall insure them to cover loss or
damage to same without additional liability or added coststo the Agency for providing this security, insurance, and storage.

(3) The Contractor will provide access to the storage area or warehouse upon request of the Contracting Agent's
representative for the purpose of verifying the inventory of items paid for under this section. None of the materials or
equipment paid for under this section will be removed from the storage site until incorporated into the work of the project.
The storage site shall be within the general geographical area of the project.

(4) The Contractor shall provide a paid invoice and/or lien waiver for items paid for under this section. The Agency will
not pay more than the invoice price for the item or items, less retention.

(5) TheEngineer may excludeindividual payment requests which in the Engineer'sjudgement do not warrant storage and
prepayment under the intent of this section.

(B) Final Payment: When the project has been accepted as provided in Section 105, and within 30 calendar days after final
inspection of the work completed under the contract, the Engineer will render to the Contracting Agency and the Contractor, a
final estimate which will show the amount of work performed and accepted under the contract. All prior estimates and partial
payments will be subject to correction in the final estimate for payment.

Within sixty (60) calendar days after final acceptance, the Contracting Agency will pay the Contractor all amounts due him under
the contract, except that before final payment will be made, the Contractor shall satisfy the Contracting Agency by affidavit that
all billsfor labor and materials incorporated in the work have been paid. The Contractor's Affidavit may be obtained from the
Engineering Office of the Contracting Agency.

*Not applicable to Improvement District Projects.
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If payment will be longer than 60 days after final completion and acceptance, the owner will provide the Contractor specific
written findings for reasons justifying the delay in payment.

The acceptance of the proj ect and the making of thefinal payment shall not constitute awaiver by the Contracting Agency/Owner
of any claimsarising fromfaulty or defective work appearing after the compl etion or fromfailure of the Contractor to comply with
the requirements of the contract documents.

109.8 PAYMENT FOR DELAY:

The procedures contained in this Subsection shall not be construed to void any provision of the contract which require notice of
delays, provides for negotiation of other procedures for settlement or provide for liquidated damages.

109.8.1 Failure to Locate or Incorrect Location of Utilities: Arizona Revised Statutes 40-360 states “that if the owner or
operator failstolocate or incorrectly locatesthe underground facility, pursuant to thisarticle, the owner or operator becomesliable
for resulting damages, costsand expenseto theinjured party.” The Contracting Agency will deny any claimsfor damagesor delays
if another owner or operator is at fault.

109.8.2 Contracting Agency Delays. Arizona Revised Statutes 34-221 states “A contract for the procurement of construction
shall include a provision which provides for negotiations between the Agent and the Contractor for the recovery of damages
related to expenses incurred by the Contractor for a delay for which the Agent is responsible, which is unreasonable under the
circumstances and which was not within the contemplation of the parties to the contract.”

Inthiscase, if the Contractor sustains damageswhich could not have been avoided by the judicious handling of forces, equipment
and plant or by reasonable revision in the Contractor's schedule of operation, the compensation for such damages will be
negotiated. The Contractor shall notify the Engineer of the conditioninwriting by the next work day. Failureto notify the Engineer
within this time may be just cause to reject any claims for such damages.

Compensation for such damages will be negotiated as follows:

(A) TheEngineer shall be satisfied that the Contractor has made every reasonable effort to prosecute thework despite any delays
encountered or revisionsin the Contractor's scheduling of work.

(B) The Compensation paid to the Contractor shall be in accordance with Section 109.

109.8.3 Extension of Contract Time: For any such delays, the contract time will be adjusted in accordance with Subsection
108.7.

109.9 DOLLAR VALUE OF MAJOR ITEM:

TABLE 109-1

DOLLAR VALUE OF MAJOR ITEM

Original Contract Amount Dollar Vaue of Mgjor Item

$0.00 to $1,000,000.00 $50,000 or 10% of original contract amount,
whichever isless

$1,000,000.00 to $5,000,000.00 5.0% of origina contract amount

$5,000,000.00 or greater $250,000.00 or 2.5% of original contract amount,
whichever is greater

End of Section
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NOTIFICATION OF CHANGED CONDITIONSAND DISPUTE RESOLUTION
110.1 GENERAL:

When changes areinitiated by the Contracting Agency, or asaresult of decisionsrendered by the Agency, inaction of the Agency
or changed conditions unknown to all parties at the time of bid, the Contractor may request an adjustment to the contract amount
and/or contract time. This section does not preclude the use of legal remediesin the event of claimsor litigation brought by third
parties. The procedure for this adjustment is a two step process, 1) Initial Notification and Dispute Resolution and 2)
Administrative Process for Dispute Resolution, as discussed below:

110.2 INITIAL NOTIFICATION AND DISPUTE RESOLUTION:

110.2.1 Notification: Asrequired by these Specifications or any time the Contractor believes that the action or decision of the
Contracting Agency, lack of action by the Contracting Agency, or for some other reason will result in or necessitate the revision
of the contract, the Engineer must be notified immediately. 1f within two working daystheidentified i ssue has not been resolved
between the Contracting Agency and the Contractor, the Contractor shall provide awritten notice. At a minimum, the written
notice shall provide adescription of the nature of the issue, the time and date the problem was discovered, and if appropriate, the
location of the issue. After initial written notice has been provided, the Engineer will proceed in accordance with Subsection
104.2. In addition to proceeding in accordance with Subsection 104.2, the Contracting Agency and the Contractor must make
every effort to resolve the issue identified in the initial notice. Only if the issue cannot be quickly resolved will it be necessary
to proceed to the next step in this subsection.

110.2.2 Dispute Resolution: Once the above process has been exhausted or within seven calendar days of the date of theinitial
written notice, whichever is sooner, the following steps will be taken:

(A) TheContractor shall provideinwriting thefollowing information to the Engineer. If known, acost analysismay beincluded
with the information.

(1) Thedate of occurrence and the nature and circumstances of the issue for which initial notice was given.
(2) Name, title, and activity of each Contracting Agency or all other persons knowledgeable of the issue.
(3) Identity of any documents and the substance of any oral communication related to the issue.
(4) Basisfor an assertion that the work required is a change from the original contract work or schedule.
(5) Identity of particular elementsof contract performance for which achange in compensation and/or time may be sought,
including:
(@) Payitem(s) that have been or may be affected by the issue and any adjustments to unit price(s) that are required;
(b) Labor and/or materiasthat will be added, deleted or wasted by the problem and what equipment will be idled
or required;
(c) Deay and disruption in the manner and sequence of performance that has been or will be caused,;
(d) Adjustmentsto delivery schedule(s), staging, and contract time due to the dispute and
(e) Estimate of the time within which the Contracting Agency must respond to the notice to minimize cost, delay,
or disruption of issue.
(6) Any other items or information germane to the dispute.
(7) The Contractor’ s written certification, under oath, attesting to the following:
(@ Therequestis madein good faith.
(b) Supportive datais accurate and complete to the Contractor’s best knowledge and belief.
(c) When provided, the amount requested accurately reflects the Contractor’s actual cost incurred.

In complying with this request, the Contractor shall use the Contracting Agency’s certification form.

(B) Within ten calendar days after the Contractor’s submission in accordance with the above paragraph, the Engineer will
respond in writing to the Contractor to:

(1) Confirm that a supplemental agreement is necessary and, when necessary, give appropriate direction for further
performance, or

(2) Deny that the contract has been revised and, when necessary, direct the Contractor to proceed with the contract work,
or
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(3) Advise the Contractor that adequate information has not been submitted to decide whether (1) or (2) applies, and
indicate the needed information and date it isto be received by the Engineer for further review. The Contracting Agency
will respond to such additional information within ten calendar days of receipt from the Contractor.

110.2.3 Conditions: The failure of the Contractor to comply with the requirements of this subsection constitutes a waiver of
entitlement to additional compensation or atime extension.

110.3 ADMINISTRATIVE PROCESS FOR DISPUTE RESOLUTION:

110.3.1 General: If the Contractor rejects the decision of the Engineer in Subsection 110.2.2 (B) above, the Contractor may
begin the Administration Process to resolve the dispute.

Thenotice provision set forth in Subsection 110.2 isacontractual obligation assumed by the Contractor in executing the contract.
It isunderstood that the Contractor will be forever barred from recovering against the Contracting Agency if the Contractor fails
to give notice of any act or failureto act, by the Engineer, or the happening of any event, thing, or occurrence, in accordance with
Subsection 104.2 Alteration of Work.

The administrative process for the resolution of disputesis sequential in nature and is composed of the following levels:

Level I. (Representative reviewed by: e.g. Construction Engineer)
Level Il. (Representative reviewed by: e.g. Assistant County/City Engineer)
Level 11l. (Representative reviewed by: e.g. County/City Engineer)

Note: The above stated titles may vary depending on the Contracting Agency’s organization.

Thesethreelevelsof review; the specifictitles; thefinancial authority of each: and the names of peopl e assigned to each level shall
be provided at the preconstruction conference. The equivalent information regarding the Contractor’ s organization shall also be
provided at the preconstruction conference.

Except asprovided el sawhere herein, no disputewill beaccorded aparticular level of review unlessthe dispute has been reviewed
at the preceding level and the Contractor rejectsthe decision in writing within the time period specified, or both parties agree that
the decision for compensation is above that levels authority.

Unless specifically requested otherwise by the Contracting Agency, submission of additional information by the Contractor or
Engineer, at any level of the review process shall cause the processto revert to Level |.

110.3.2 Required Information: At aminimum, the information described in Subsection 110.2 must accompany each dispute.
If the following applies, it shall also be provided in addition to the information required by Subsection 110.2.

(A) If additional compensation issought, the Contractor shall submit the exact amount sought asrequired by Subsection 110.2.2
(A) (5) broken down into the following categories:

(1) Direct Labor

(2) Direct Materias

(3 Equipment

(4) Job Overhead

(5) Genera and Administrative Overhead

(6) Subcontractor’s Work (broken down as 1, 2, 3 and 4 above)
(7) Other categories as specified by the Contractor.

(B) If additional timeissought, the Contractor shall provideacomprehensivetimeimpact analysi s showing the delay(s) and how
they affect the critical path. Thetimeimpact analysis must include both the original and as-buiilt critical path schedulesand must
besupported by documentati on such asdelivery schedules, invoices, correspondence, memorandaof telephonecalls, payroll data,
daily work schedules, etc. NOTE: The path of the longest duration of continuous and dependent work activities through the
schedule network isidentified as the Critical Path and is the minimum amount of time required to build the project as depicted
by the schedule.
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(C) TheContractor shall also notify the Contracting Agency’ sLevel | Representativeinwriting that all documentationin support
of the dispute has been provided and that the administrative review process should begin. No formal action will be taken by the
Level | Representative until thiswritten notificationisreceived. The documentation provided to the Level | Representative shall
serve asthe basis for evaluating the Contractor’ s position regarding the dispute throughout the administrative process.

110.3.3 Process. The Contracting Agency’sLevel | Representative will render awritten decision regarding the matter in dispute
within two working days of receipt of the Contractor’s notification that the dispute resolution process should begin.

The Contractor shall, upon receipt of the decision by the Level | Representative, either accept or reject the decision in writing.
If the Contractor does not reject the Level | Representative’ s decision within two working days of its receipt, the Contractor will
be deemed to have accepted the decision, the disputewill be considered withdrawn from the administrative process, and there will
be no further remedy.

If the Contractor rejects the decision of the Level | Representative, the dispute will be forwarded by the Level | Representative
totheLevel || Representative. The Level Il Representative will, within seven working days of receipt of the disputeinformation
fromthe Level | Representative, schedule and hold a meeting to review the dispute with the Contractor. Thistime limit may be
extended by mutual agreement of the parties. The Level |1 Representative will, within seven working days of the meeting, issue
awritten decision, with justification, regarding the dispute.

The Contractor shall, within seven working days of receipt of the decision, either accept or reject it in writing. If the Contractor
does not reject the Level |1 decision within seven working days, the Contractor will be deemed to have accepted the decision and
the dispute will be considered withdrawn from the administrative process and there will be no further remedy.

If the Contractor rejects the decision of the Level |1 Representative, the Level |1 Representative will forward the dispute to the
Level |1l Representative. The Level 111 Representative will, within fourteen working days of receipt of the dispute information
fromthe Level |1 Representative, schedule and hold a meeting with the Contractor. Thistime limit may be extended by mutual
agreement of the parties. The Level |11 Representativewill, issue awritten decision within fourteen working days of the meeting,
with justification, regarding the dispute.

The Contractor shall, within fourteen working days of the receipt of the decision of the Level 111 Representative, either accept
or reject itinwriting. If the Contractor does not reject the Level 111 Representative' s decision within fourteen working days, the
Contractor will be deemed to have accepted the decision, the dispute will be considered withdrawn from the administrative
process, and there will be no further remedy.

If the Contractor rejectsthe decision of the Level 111 Representative, there will be no further administrative review of the dispute.
The resolution will then proceed as follows:

(A) Mediation: Priortofiling for arbitration or litigation, the Contractor may request non-binding mediation by filing arequest
for mediation in writing with the Engineer. If agreeable, the Engineer will then arrange for amutually agreeable mediator. Such
request for mediation shall bemadewithinthirty calendar daysfromthedate of theLevel 111 Representative’ sdecisionasprovided
for in this subsection.

In connection with the mediation, each party shall bear its own costs, attorney’s fees, and expert fees. Any fees and expenses
assessed by the mediator shall be borne equally by the parties.

(B) Dispute Review Board/Arbitration: Thedecision of theLevel |11 Representativein relation to the claim shall befinal unless
the dispute review board or arbitration is chosen as follows:

(1) Wheretheamount in controversy islessthan or equal to theamount authorized in Subsection 110.3.4, the sole remedy
shall bethe Dispute Review Board as prescribed in Subsection 110.5 unless both parties mutually agreeto utilize arbitration
as prescribed in Subsection 110.4.

(2) Where the amount in controversy is more than authorized in Subsection 110.3.4, the Contractor reserves the right to
initiate litigation pursuant to Section 12-821 et seg. of the Arizona Revised Statutes, or if mutually agreed upon, the parties
may choose to resolve the controversy utilizing either the Dispute Review Board as prescribed in Subsection 110.5 or
Arbitration as prescribed in Subsection 110.4.
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110.3.4 Amount of Dispute: For the purposes of this subsection, the amount in controversy may not exceed $200,000.00. A
claim for adjustment in compensation shall mean an aggregate of operative facts giving rise to the rights of the party for which
it isseeking to enforce. That isto say, aclaim under this subsection is defined as the event, transaction or set of factsthat give
riseto aclaim for compensation, costs, expenses or damages.

In making a determination whether the amount in controversy is $200,000.00 or less, the parties shall not consider, quantify or
takeinto account any requested extensions of contract time, or therel ease or remission of |iquidated damages assessed or accrued
prior to the dispute in question, under Subsection 108.7 and 108.9 of the Specifications.

Any party having aclaim, adjustment or dispute for an amount in excess of $200,000.00 may waive or abandon the dollar amount
of any such claim in excess of $200,000.00 so asto bring the claim, adjustment or dispute within the scope and coverage of this
subsection, provided that the amount allowed to any such party by the arbitration award shall not exceed $200,000.00. Various
damages claimed by the party for a single claim may not be divided into separate proceedings to create claims within the
$200,000.00 limit.

110.4 ARBITRATION:

If the partiesmutually agreeto pursue arbitration as prescribed in Subsection 110.3.3, thenaDemand for Arbitration shall befiled
in writing with the American Arbitration Association or United States Arbitration and Mediation of Arizona, and a copy served
thereof upon the Level 111 Representative or Contractor, whichever applicable. Such Demand for Arbitration shall be made by
the party withinthirty calendar days of the date of the Level 111 Representative’ sdecision as provided for in Section 110.3 above,
unless amediation processis aready underway, in which case the Demand for Arbitration shall be made within thirty days of the
termination of the mediation process. The scope of the arbitration proceeding shall be restricted and limited to the matters
originally presentedtotheLevel |11 Representativefor decision or determinationand shall includeno other matters. All arbitration
of claimsshall be conducted in Phoenix, Arizonaor other mutually sel ected |ocation in accordance with therules of thearbitration
service hearing the dispute.

The claim shall be submitted to asingle arbitrator who shall be selected by the parties from alist of arbitrators furnished by the
arbitration service. Each party shall alternately strike namesfrom thelist until only one name remains. The person whose name
thusremainson thelist of arbitratorsistheir first choice, but if that person is not availableto serve, the two persons whose names
were last stricken are acceptable, with the one whose name was last stricken being the first alternate.

Unless agreed to otherwise, the parties shall select the arbitrator within ten calendar days after each has received a copy of the
list of arbitrators.

Each party to the arbitration shall bear its own costs, attorney fees and expert fees. Any other costs and fees assessed by the
arbitration service shall be divided equally between the parties to the arbitration.

Thedecision or award of the arbitrator shall be supported by substantial evidenceand, inwriting, contain the basisfor thedecision
or award and findings of fact. The decision or award by the arbitrator when made shall be final and nonappeal able except as
provided in Section 12-1512, Arizona Revised Statutes. Both parties to the Contract shall be bound by the Arbitration Award
for al purposes and judgement may be entered upon it in accordance with applicable law in the Superior Court of Arizona.

110.5 DISPUTE REVIEW BOARD:

If the Dispute Review Board isutilized as prescribed in Subsection 110.3.3, the Engineer shall be notified within thirty days after
the Level |11 Representative decision. The Dispute Review Board is a three member board independent of the partiesinvolved
intheissue. The Agency and Contractor shall each select amember for thisboard. The third member shall be amutually agreed
upon independent member. This Review Board must be selected within fourteen calendar days after notice to the Level 111
Representative. Each member shall agreetoimpartially servethe Agency and Contractor. Feesand expensesof Board Members
areto be shared equally by Agency and Contractor. The Dispute Review Board shall meet within thirty days of the selection of
the board, unless, by mutual agreement, another date is selected. The scope of the Dispute Review Board shall berestricted and
limited to the matters originally presented to the Level 111 Representative for decision or determination and shall include no other
matters. The Board shall consider and evaluate the dispute and render a written decision that assigns
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financia responsibilitiesand all ocates adjustmentsin the contact time, if applicable, within seven calendar days after the meeting.
The decision of the dispute Review Board will be final.

110.6 FINAL DOCUMENTATION AND PAYMENT:

If at any step in the process adispute is resolved, the Contractor must sign a supplemental agreement setting forth the resolution
of the dispute and including an unconditional release as to any and all matters arising from the dispute. In addition, when the
agreement resultsin achangein contract amount and/or time, achange order shall be prepared by the Contracting Agency for said
changes and signed by both parties within 30 days from the date of the agreement. Payment of the change order will be madeto
the appropriate party(s) in accordance with Section 109.

End of Section
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SECTION 201
CLEARING AND GRUBBING
201.1 DESCRIPTION:

This work shall consist of removing objectionable material from the right-of-way, easements and such other areas as may be
specified in the specia provisions. Clearing and grubbing shall be performed in advance of grading operations.

201.2 PRESERVATION OF PROPERTY:

Existing improvements, adjacent property, utilities and other facilities, and trees and plants not to be removed, shall be protected
frominjury or damage resulting from the Contractor's operations, see Section 107.

201.3 CONSTRUCTION METHODS:

The construction site and areas on each side of the roadway from centerline to the toe of an embankment, the top of a cut sope,
the slope rounding limit or to aline 10 feet outside the edge of the surfaced area, whichever is greater, but not beyond the limits
of the right-of-way, shall be cleared of all trees, stumps, brush, roots, rubbish, debris and other objectionable matter, except as
follows.

All trees and shrubs found suitable for improvement and beautification, which will not interfere with excavation or embankment
or cause disintegration of the improvements shall not be disturbed. In any event, the Contractor shall avoid, asfar as practicable,
injury to shrubbery, vines, plants, grasses and other vegetation growing outside of the clearing limits. The dragging and the piling
of materials of various kinds and the performing of other work which may beinjuriousto vegetation shall, insofar as practicable,
be confined to areaswhich have no vegetation or which will be covered by embankment or disturbed by excavation during grading
operations.

For the full width of all water courses within the right-of-way lines, no stump, root or other obstruction shall be left higher than
the natural stream bed.

From excavated areas, all stumps, roots and other obstructions 3 inches or over in diameter shall be grubbed to a depth of not less
than 18 inches below finish grade.

In embankment areas or other areasto be cleared outside the road prism slope lines, all stumps, roots and other obstructions shall
not be left higher than specified in Table 201-1.

TABLE 201-1
EMBANKMENT CLEARING AND GRUBBING

Height of Embankment Height of Clearing
Over Stump and Grubbing
0 Feet to 2 Feet All stumps or roots 6 inches or over in diameter shall be grubbed to 18

inches below original grade. All others shall be cut flush with the ground.

2 Feet to 3 Feet All stumps 1 foot and over in diameter shall be grubbed to 18 inches
below original grade. All others shall be cut flush with the ground.

Over 3 Feet No stumps shall be left higher than the stump top diameter, and in no case
more than 18 inches.

Cavities left below subgrade elevation by removal of stumps or roots shall be carefully backfilled and compacted.

Tree branches extending over the roadway, which hang within 12 feet of the profile grade or that restrict sight distance shall be
cut off close to the trunk or stem of the tree in a neat and workmanlike manner. The Contractor shall remove additional tree
branches under the direction of the Engineer, in such a manner that the tree will present a balanced appearance. Scars resulting
from the removal of branches shall be treated with a heavy coat of an approved tree sealant.
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All tree trunks, stumps, brush, limbs, roots, vegetation and other debris removed in clearing and grubbing shall be removed to
locations outside of and out of sight of the right-of-way, or otherwise disposed of so asto leave the construction site and adjacent
areas in aneat and finished condition, free from unsightly debris.
201.4 REMOVAL AND DISPOSAL OF SALVAGEABLE ITEMS:
Itemsand material sof sal vage val ue asdetermined by the Engineer, unlessincorporated inthe new work, shall remain the property
of the Contracting Agency and shall be storaged in adjacent areas as directed by the Engineer. Such items and materials shall be
carefully removed and in such a manner as to permit reuse.
201.5 PAYMENT, CLEARING AND GRUBBING:
Unless otherwise provided in the special provisions or bid proposal, no payment will be made for clearing and grubbing as such;
the cost thereof shall be included in the bid price for the construction or installation of the items to which said clearing and
grubbing are incidental or appurtenant.
201.6 MEASUREMENT, REMOVAL AND DISPOSAL OF TREES:

If the proposal includes separate estimates of quantities for the removal of trees, the tree will be classified by size asfollows:

(A) Trees12inchesor lessin diameter at 1-foot above the original ground surface will beincluded in the bid pricefor clearing
and grubbing or excavation and no additional compensation will be alowed therefore.

(B) Treesmorethan 12 inchesin diameter at 1-foot abovethe original ground will be included as separate bid item and payment
will be made at the unit bid price quoted in the proposal .

201.7 PAYMENT, REMOVAL AND DISPOSAL OF TREES:

Payment for removal of trees will be on a unit price for each tree measured and removed, in accordance with the above
classifications, at the unit price stipulated in the proposal.

End of Section
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SECTION 205
ROADWAY EXCAVATION
205.1 DESCRIPTION:

Roadway excavation shall consist of excavationinvolvedinthe grading and construction of roadways, except structureexcavation,
trench excavation and any other excavation separately designated.

205.2UNSUITABLE MATERIAL:

Material shall be considered unsuitablefor fill, subgrade, shouldersand other usesif it contains organic matter, soft spongy earth,
or other matter of such nature that compaction to the specified density is unobtainable.

Material that isunsuitable for theintended use, shall be excavated and removed from the site or otherwise disposed of asdirected
by the Engineer.

The removal and disposal of such unsuitable material will be paid for as roadway excavation.
205.3 OVERSHOOTING:

Material outside the authorized cross section which may be shattered or loosened because of blasting shall be removed by the
Contractor at no additional cost to the Contracting Agency. The Contractor shall discontinue any method of blasting whichinthe
opinion of the Engineer leads to excessive overshooting or is dangerous to the public or destructive to property or to natural
features.

205.4 SLIDESAND SLIPOUTS:

Material outside the planned roadway or ditch slopes which in the opinion of the Engineer is unstable and constitutes potential
dlides, material which has come into the roadway or ditch, and material which has slipped out of new or old embankments shall
be excavated to designated lines or slopes either by benching or in such manner as directed by the Engineer. Such material shall
be used in the construction of the embankments or disposed of as directed by the Engineer.

The removal and disposal of slide and slipout material as specified above, not resulting from overshooting as specified above,
will be paid for at the contract prices for roadway excavation; however, if due to the character of the work, the removal and
disposal of such material isnot properly compensable at the contract pricesfor roadway excavation, the work may be paid for as
extrawork provided the Contractor requests in writing such payment prior to performing any such work.

Only those quantities of dlide or slipout material which are actually removed as ordered by the Engineer will be paid for.
205.5 SLOPES:

Excavation slopes shall be finished in conformance with the lines and grades shown on the plans. Debris and loose material shall
be removed. When completed, the average plane of the slopes shall conform to the dopesindicated on the plans and no point on
the completed slopes shall vary from the designated plane by more than 6 inches measured at right angles to the slope, except
where excavationisinrock no point shall vary morethan 2 feet fromthe designated plane of the lope. In no case shall any portion
of the slope encroach on the roadbed.

Topsof excavation slopesand ends of excavations shall be rounded as shown on the plans and these quantitieswill not beincluded
in the quantities of excavation to be paid for. This work will be considered as a part of finishing slopes and no additional
compensation will be allowed therefore.

Embankment slopesshall befinishedin conformancewith linesand grades shown onthe plans. When compl eted the average plane

of slopesshall conform to slopesindicated on the plansand no point on the completed slopes shall vary from the designated plane
by more than 6 inches measured at right angles to the slope.

205-1



SECTION 205
205.6 SURPLUSMATERIAL:

Unless otherwise shown on the plans, specified in the special provisions, or approved by the Engineer, no surplus excavated
materia shall be disposed of within the right-of-way. The Contractor shall make all arrangements for disposal of the material at
off-site locations as may be approved by the Engineer, and shall upon request file with the Engineer the written consent of the
owner of the property upon which he intends to dispose of such material.

If the quantity of surplus material is shown on the plans or specified in the special provisions, the quantity shown or specified is
approximate only. The Contractor shall satisfy himself that there is sufficient material available for the completion of the
embankments before disposing of any indicated surplus material inside or outside the right-of-way. Any shortage of material
caused by premature disposal of surplus material by the Contractor, shall be replaced by himand no compensationwill beallowed
the Contractor for such replacement.

205.7 MEASUREMENT:
The following earthwork operations will be measured as roadway excavation for the quantities of material involved.

Excavating the roadway prism including public and private road approaches, connections and driveways, excavating unsuitable
material when shown on the plans or specified in the specia provisions; excavating slides and slipouts not resulting from
overshooting; excavating surplusmaterial; excavating sel ected material and topsoil fromwithin thelimitsof project and removing
such materials from stockpiles when stockpiling is ordered; excavating ditches and excavating borrow.

The Engineer will compute the quantities of material excavated by a method which in his opinion is best suited to obtain an
accurate determination.

Excavation in excess of the planned or authorized cross section will not be paid for, except as provided above. The Contractor
shall backfill and compact unauthorized excavated areas to the original ground elevation of authorized section at no additional
cost to the Contracting Agency.

Material resulting from excavating ditches or channels may be used to construct roadway embankments, dikes, or for other
purposes, or disposed of, as directed by the Engineer.

Care shall be exercised to prevent excavating bel ow the grade for the bottom of the ditch and areas excavated bel ow grade shall
be filled with suitable material and compacted by the Contractor at no additional cost to the Contracting Agency.

205.8 PAYMENT:
Quantities of roadway excavation will be paid for at the contract unit price per cubic yard. Such price shall include excavating,
doping, rounding tops and ends of excavations, loading, depositing, conditioning, spreading, and compacting the material

completein place and disposal of surplus material.

When the proposal does not include a pay item for roadway excavation the cost thereof shall be considered as being included in
the price bid for the construction or installation of the items to which such roadway excavation isincidental or appurtenant.

End of Section

205-2



SECTION 206

STRUCTURE EXCAVATION AND BACKFILL
206.1 DESCRIPTION:

Structure excavation shall consist of the removal of material for the construction of foundations for bridges, manholes, retaining
walls, box culverts, head walls for culverts, and other structures, and other excavation designated on the plans or in these
specifications or in the special provisions as structure excavation.

Structurebackfill shall consist of furnishing material, if necessary, and placing and compacting backfill material around structures
to the lines designated on the plans or specified or directed by the Engineer.

Structure excavation and structure backfill shall include the furnishing of all materials and equipment and the providing of other
facilities which may be necessary to perform the excavations and place and compact the backfill, and the subsequent removal of
these facilities, except where they are required or permitted by the plans, specia provisions or Engineer to remain in place.

206.2 FOUNDATION MATERIAL TREATMENT:

When footing concrete or masonry isto rest upon rock, the rock shall be fully uncovered and the surface thereof shall be removed
to a depth sufficient to expose sound rock. The rock shall be roughly leveled off or cut to approximate horizontal and vertical
steps, and shall be roughened. Seamsintherock shall be grouted under pressure or treated asthe Engineer may direct and the cost
thereof will be paid for as extrawork.

When no pilesare used and footing concrete or masonry isto rest on an excavated surface other than rock, care shall be taken not
to disturb the bottom of the excavation and final removal of the foundation material to grade shall not be made until just before
the concrete or masonry is placed. Excavation below grade shall be replaced with the same class of concrete specified for the
structure or with 1 1/2 sack controlled low strength material as specified in Section 728. When the replacement material is
structural concrete, the material shall be placed at the same time as the structure material. Placement of controlled low strength
material shall be per Section 604 which will require atime lag between placement of the material and the structural concrete. The
placement of the additional material shall be at no cost to the Agency except when over-excavation is directed by the Engineer.

The excavation for structures shall be completed to the bottom of the footings before any piles are driven therein, and excess
material remaining in the excavation after pile driving shall be removed to the elevation of the bottom of the footings.

When piles are used and ground displacement results from pile driving operations, the Contractor shall at his expense excavate
or backfill the footing area to the grade of the bottom of the footing as shown on the plans with structure backfill material.

206.3 INSPECTION:

When any structure excavation is completed, the Contractor shall notify the Engineer who will make an inspection of the
excavation. No concrete or masonry shall be placed until the excavation has been approved by the Engineer.

206.4 STRUCTURE BACKFILL:

206.4.1 Preparation for Structure Backfill: Prior to the placement of structure backfill, the Contractor shall remove all loose,
unstable materials from the sides of the structure excavation that may constitute a safety concern or impact proposed backfill
operations. The Contractor shall then compact the bottom of the remaining open structure excavation to a uniform density of not
less than 95 percent maximum dry density. With the approval of the compaction of the bottom of the open structure excavation
by the Engineer, the Contractor may start the placement of the Structure Backfill.

206.4.2 StructureBackfill for Earth Retaining Structures: StructureBackfill to be placed against concrete structuresdesigned
to retain earth loads, such as bridge abutment backwalls and wingwalls, box culvert outside walls and wingwalls, and retaining
walls:

(A) Shal conform to the material requirements of Section 701.2.1 Crushed Rock, and the gradation requirements for Select
Material, Type A or B in Table 702-1 unless otherwise approved by the Engineer.

(B) Shall not be placed until the concrete has reached its full design strength.

(C) shall be placed in layers not more than 8 inchesin depth before compaction, when compacted by pneumatic or mechanical
tamping devices.
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(D) Shal be uniformly compacted to at least 95 percent of maximum density.

EXCEPTION: Catch basins constructed in accordance with standard details and having the outlet invert depth equal to or less
than six feet may place structure backfill when the concrete has attained a minimum compressive strength of 2500 psi in
compression as specified in Section 725 and in no case less than 72 hours after casting.

206.4.3 Structur e Backfill for Structures Other than Earth Retaining: Structure Backfill placed against concrete structures
not designed to retain earth loads:

(A) Shall not be placed until the concrete has attained a minimum compressive strength of 2500 psi in compression as specified
in Section 725 and in no case less than 72 hours after casting.

(B) Shall be uniformly compacted to at least 90 percent of maximum density.

206.4.4 StructureBackfill for Structureswithin Paved Areas: Where astructureislocated within an existing street, proposed
street, or paved area:

(A) Backfill within 2 feet of the surface shall be compacted to the minimum density specifiedin Table 601-2, for Typel or shall
be filled with 1/2 sack or 1 sack controlled low strength material as specified in Sections 604 and 728.

(B) All other structure backfill shall becompacted tothe minimumdensity specifiedin Table601-2, for Typelll or shall befilled
with 1/2 sack or 1 sack controlled low strength material as specified in Sections 604 and 728.

206.4.5 Structure Backfill for Precast Minor Structures: Minor structures, as defined in Section 505.1.1, when furnished as
precast structures, shall be placed on a compacted layer of Structure Backfill at least 6 inches in depth that conforms to the
material requirements of Section 206.4.2. The layer shall be shaped to fit the bottom surface of the precast unit and compacted
to not less than 100 percent maximum density. The Structure Backfill shall be at or near optimum moisture content, as approved
by the Engineer. After the unit hasbeeninitially set in place and checked for line and grade, it shall be removed, and any defects
initsbearing areaor line and grade shall be corrected by trimming and by placing and compacting similarly moistened Structure
Backfill and the unit reset in place. If in the opinion of the Engineer the bearing area or line or grade of a set precast unit is
defective, the Contractor shall removed the unit, correct the bearing area and reset the unit at no additional cost to the Agency.
Precast units shall be installed on compacted, shape-conformed Structure Backfill in reasonable conformity with the lines and
grades shown on the project plans.

206.4.6 Relative Compaction: Unless otherwise provided in the plans and/or specia provisions the maximum density shall be
determined using procedures defined in Section 301.

206.5 PAYMENT:

Unless otherwise provided in the specia provisions or proposal, no payment will be made for structure excavation and backfill
assuch; the cost thereof shall beincluded in the price bid for the construction or installation of the itemsto which such excavation
and backfill are incidental or appurtenant.

When the Special Provisions identify Structure Excavation and/or Structure Backfill as pay items, the following methods of
measurement and payment shall be used:

206.5.1 M easurement

(A) StructureExcavation: Structure Excavationwill be measured by the cubic yard, based on the volumes cal culated from the
measurement/pay limits shown on the Project Plans. If no limits are shown, the measurement for Structure Excavation shall be
inaccordancewith theapplicabledetailsshown onthe current ArizonaDepartment of Transportation (ADOT) Standard Drawings
B-19.30 and/or B-19.50.

No reduction in measurement for payment will be made when the Contractor electsto not excavate all material between thelimits
of the actual structure, and the pay limits shown on the Project Plans and/or the above referenced ADOT Standard Drawings.

No additional measurement for payment will be made for excavation resulting from lack of side support for structure excavations,
nor due to carel essness of the Contractor.
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(B) Structure Backfill: Structure Backfill will be measured by the cubic yard, based on the volumes calculated from the

measurement/pay limits shown on the Project Plans. If no limits are shown, the measurement for Structure Backfill shall bein
accordance with the applicable details shown on the current ADOT Standard Drawings B-19.40 and/or B-19.50.

206.5.2 Payment

Structure Excavation and Structure Backfill: The accepted quantities of Structure Excavation and the accepted quantities of
Structure Backfill will be paid for at their respective contract unit prices.

Hauling, placing, and compacting surplus Structure Excavation in embankments, or otherwise disposing of the material, shall be
included in the contract price paid for Structure Excavation.

End of Section
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SECTION 210

BORROW EXCAVATION
210.1 LOCAL BORROW:
Local borrow shall consist of material excavated and used in the construction of fills or for use as selected material or for other
construction purposes. Local borrow shall be obtained by widening cuts or by excavating from other sources outside the planned
or authorized cross section within theright-of-way and withinthe limits of the project. Local borrow shall beexcavated tothelines
and grades established by the Engineer.
210.2 IMPORTED BORROW:
Imported borrow shall consist of material required for construction and unless otherwise designated in the specia provisions, the
Contractor shall make hisown arrangementsfor obtaining imported borrow and he shall pay all costsinvolved. Imported borrow

shall be obtained from sources indicated on the plans, designated in the specia provisions, or approved by the Engineer.

The material shall be free from wood, vegetation, or other deleterious matter. The maximum size of this material shall not be
greater than 2/3 the compacted thickness of the course placed in the subgrade.

The Contractor shall notify the Engineer sufficiently in advance of opening any material sites so that cross section elevationsand
measurements of the ground surface after stripping may be taken and sufficient time for testing and material will be allowed.

Borrow pitsshall beexcavated to regular linesto permit accurate measurement; depth of excavation throughout the area of borrow
pits shall be as uniform as practicable and the side slope shall be dressed to such slope as may be directed, leaving the borrow pit
areain aclean and safe condition.

210.3 PLACING AND COMPACTING:

Local borrow and imported borrow shall be placed and compacted as specified in Section 211.

The Contractor shall satisfy himself that there is sufficient space available in fill locations for placing any excavated material,
before placing borrow. Any excess excavation which devel opsasaresult of placing borrow in advance of completing excavations
shall bedisposed of by the Contractor at no additional cost to the Contracting Agency in accordancewith the provisionsin Section
205 and a corresponding reduction in the quantity of borrow to be paid for will be made, for which the Contractor will have no
claim for compensation.

2104 MEASUREMENT:

Quantities of borrow will be measured as specified for roadway excavation in Section 205.

Material excavated at the borrow site and not used on the work will be deducted from the computed quantitiesand will not be paid
for.

2105 PAYMENT:
Quantities of borrow excavation will be paid for at the contract unit price per cubic yard. Such price shall include excavating,

sloping and cleaning of borrow area, hauling, depositing, spreading and compacting the material completein place, and disposal
of surplus material, unless an alternate basis of payment is stipulated in the proposal.

End of Section
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SECTION 211
FILL CONSTRUCTION
211.1 DESCRIPTION:

Fill construction shall consist of constructing embankments except as may otherwise be specified, including the preparation of
the areas upon which they are to be placed; the construction of dikes; the placing and compacting of approved material within
areas where unsuitable material has been removed; and the placing and compacting of material in holes, pits, and other
depressions.

211.2 PLACING:

Rocks, broken concrete, or other solid material, which are larger than 4 inches in greatest dimension shall not be placed in fill
areas where piles are to be placed or driven.

Whenfill isto be made and compacted on hillsides or where new fill isto be compacted against existing fill or where embankment
isbuilt 1/2 width at atime, the slopes of original hillsides and old or new fills shall be benched a minimum of 4 feet horizontally
asthefill isplaced. A new bench shall be started where ever the vertical cut of the next lower bench intersects the existing ground.
Material thus cut out shall be recompacted along with the new embankment material by the Contractor at no additional cost to
the Contracting Agency, unless the width of the bench required exceeds 4 feet, in which case the excavated material in excess of
4 feet will be measured and paid for as excavation.

Clodsor hard lumps of earth of 6 inchesin greatest dimension shall be broken up before compacting the material in embankment,
except as provided in the following paragraph:

When thefill material includes large rocky material, or hard lumps, such as hardpan or cemented gravel which cannot be broken
readily, such material shall be well distributed throughout the fill. Sufficient earth or other fine material shall be placed around
the larger material asit is deposited so asto fill the interstices and produce a dense, compact fill. However, such material shall
not be placed within 2 feet of the finished grade of thefill.

211.3 COMPACTING:

Fill shall be constructed in compacted layers of uniform thickness and each layer shall be compacted in accordance with the
requirements herein specified with the following exception.

Wherefills are to be constructed across low, siwampy ground which will not support the weight of hauling equipment, the lower
part of the embankment may be constructed by dumping successive loads of suitable materialsin a uniformly distributed layer
of thickness not greater than that necessary to support the equipment while placing subsequent layers, after which the remainder
of the embankment shall be constructed in layers and compacted as specified.

Unless specified herein, or in the specia provisions, the construction of dikes, the placing and compacting of approved material
within the right-of-way where unsuitable material has been removed, and the filling of holes, pits and other depressions within
the right-of-way, shall conformto all of the requirements herein specified for compacting fills. Trenches, holes, depressions and
pits outside of areas where fills are to be constructed shall be graded to provide a presentable and well-drained area.

Areasover whichfillsare to be placed shall be cleared and scarified to adepth of 6 inchesto provide abond between the existing
ground and the material to be deposited thereon. Unless otherwise specified, the original ground area upon which fillsareto be
constructed shall be compacted to a uniform density of not less than 95 percent.

Theloosethickness off each layer of fill material before compacting shall not exceed 8 inches, except as provided inthefollowing
paragraph for rocky material. Each layer shall be compacted in accordance with the following requirementsto a uniform density
of not lessthan 90 percent, except that where a new or widened roadway and appurtenances are required, density of the upper 2
feet and when the fill iswithin 2 feet of the above shall be not less than 95 percent.
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When fill material contains by volume over 25 percent of rock larger than 6 inches in greatest dimension, thefill below aplane
3 feet bel ow finished grade may be constructed in layers of aloose thickness before compaction not exceeding the maximum size
of rock in the material but not exceeding 3 feet in thickness.

The interstices around the rock in each layer shall be filled with earth or other fine material and compacted. Broken portland
cement concrete and bituminous type pavement obtained from the project excavations will be permitted in the fill with the
following limitation:

(A) The maximum dimension of any piece used shall be 6 inches.

(B) Pieceslarger than 4 inches shall not be placed within 12 inches of any structure.

(C) Pieceslarger than 2 1/2 inches shall not be placed within 12 inches of the subgrade for paving.

(D) Nesting of pieceswill not be permitted.

At thetime of compaction, themoisture content of fill material shall be such that the specified rel ative compactionwill be obtained
and the fill be firm and unyielding. Fill material which contains excessive moisture shall not be compacted until the material is
dry enough to obtain the required relative compaction. Full compensation for any additional work involved in drying fill material

to the required moisture content shall be considered as included in the contract price paid and no additional compensation will
be allowed therefore.

Embankments shall be constructed so that each layer shall have acrossfall of at least 2 percent but no more than 5 percent.
2114 TESTS:

Unless otherwise provided in the plans or specia provisions the fill shall be thoroughly compacted to not less than the stated
densities when tested and determined by AASHTO T-99, Method A, and T-191 or ASTM D-2922 and D-3017 with the percent
of density adjusted in accordance with the rock correction procedure for maximum density determination, standard detail, to
compensate for the rock content larger than that which will passaNo. 4 sieve.

211.5MEASUREMENT:

The quantities of fill construction used to construct embankments or dikeswill be those of the complete bid item, in place, within
the limits of dimensions shown on the plans.

The Engineer will compute the quantities of fill by a method which in his opinion is best suited to obtain an accurate
determination.

211.6 PAYMENT:

Quantities of fill construction will be paid for at the contract unit price per cubic yard of fill as stipulated in the proposal. Such
price shall include placing and compaction and all related work as specified above, unless an aternate basis of payment is
stipulated in the proposal.

Unless otherwise provided in the specia provisions, no payment will be made for fill construction to replace unsuitable material
or for fill for holes, pits, and other depressions. The cost thereof shall beincluded in the price bid for the construction of theitems
to which such fill isincidental or appurtenant.

End of Section
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SECTION 215
EARTHWORK FOR OPEN CHANNELS
215.1 DESCRIPTION:

Earthwork for open channels shall consist of clearing, stripping, excavation, fill, backfill, grading and disposal of excavated and
removed material.

Open channels for the purpose of this section shall mean open rectangular concrete channels and lined or unlined trapezoidal
channels.

215.2 STRIPPING:

When stripping is indicated on the plans or specified in the special provisions, the Contractor shall strip the soil from the
designated areas to the depths shown or specified or as directed by the Engineer.

The material obtained from stripping operations shall be disposed of away from the site unless otherwise specified, shown on the
plans or authorized by the Engineer.

Soil loosened bel ow the stri pping depth specified or designated by the Engineer, shall be compacted. Soil removed bel ow stripping
depth shall be replaced with approved material and compacted up to the designated grade. All such filling and compacting shall
be done by the Contractor at no additional cost to the Contracting Agency.

215.3 EXCAVATION:

Excavation in open cut for lined channels may be made so asto place concrete directly against the excavated surfaces providing
the faces of the excavation are firm and unyielding; are such aswill stand or can be made to stand without sloughing and are, at
al points outside the concrete lines shown on the plans.

Excavation to provide a subgrade for lined channels, or subdrainage material, shall be to the lines indicated on the plans; and,
excavation made bel ow subgrade shall be backfilled and compacted to auniform density of not lessthan 90 percent or, if approved
by the Engineer, with concrete or other materials being placed. However, no payment will be made for such over-excavation or
material used for such backfill.

Where it becomes necessary to excavate beyond normal lines of excavation in order to remove boulders or other interfering
objects, the voids remaining after the removal of such boulders or interfering objects shall be backfilled as specified below, or
as otherwise approved by the Engineer.

(A) When the void is below the subgrade for reinforced concrete channel, it shall be filled with suitable material, as approved
by the Engineer, and compacted to auniform density of not less than 90 percent. With the approval of the Engineer, concrete of
the same mix as used in the concrete channel, may be used.

(B) Whenthevoidisinthe side of the excavation, it shall be filled with suitable material as approved by the Engineer, placed
in the manner and to the same uniform density as the backfill in the vicinity of the void. With the approval of the Engineer,
concrete of the same mix as used in the concrete channel may be used. If concreteis placed prior to lining, alower grade concrete
may be used only if approved by the Engineer.

It shall be understood that the removal of boulders or other interfering objects and the backfilling of voids caused by such
removals shall be done by the Contractor at no additional cost to the Contracting Agency. The cost of such work shall beincluded
in the prices bid for the various items of work.

If during the progress of excavation, material isencountered, which, in the opinion of the Engineer, is unsuitable for subgrade for
the channel to be constructed on, the Engineer may direct the Contractor to excavate beyond the pay lines shown on the plans.
However, the suitability of subgrade shall be determined by the Engineer on the basis of its ability to withstand the load of the
proposed channel and not upon the capacity to withstand the loads which may be placed upon it by the Contractor's equipment.
Should the Contractor be directed to excavate beyond the pay lines shown on the plans, said pay lineswill be extended to include
such ordered excavation; and the pay lines for subdrainage material, if used, will be adjusted accordingly.
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Materialsused or work performed by the Contractor, to stabilize the subgrade so it will withstand loads which may be placed upon
it by his equipment shall be accomplished by the Contractor at no additional cost to the Contracting Agency.

2154 FILL AND BACKFILL:
Unless otherwise specified in the special provisions, material obtained from the project excavations may be presumed to be
suitable for use as fill or backfill provided that all organic material, rubbish, debris, and other objectionable material is first
removed. However, stone, broken portland cement concrete and bituminoustype pavement obtai ned fromthe project excavations
will be permitted in the backfill or fill with the limitations as specified in Section 211.
Unless otherwise specified in the specia provisions, the density of fills and backfills shall be at least 90 percent.
2155 GRADING:
Grading of unlined channels, levees and access roads shall conform to the following tolerances:
(A) A vertical tolerance of none above and 3 inches below the specified grade will be allowed on:
(1) Channel bottom
(2) Channel side slopesin both cut and fill
(3) Leveeand accessroad side slopesin cut
(B) A vertical tolerance of none below and 3 inches above the specified grade will be allowed on:
(1) Top surface of levee and access road in both cut and fill

(2) Leveeand accessroad side slopesin fill

Regardless of the construction tolerances specified, excavation and grading shall be performed so that finished surfaces are in
uniform planes with no abrupt breaks in the surface.

Construction tolerances specified above for grading are solely for purposes of field control.

2156 TESTS:

Density tests shall be made in accordance with Section 211.

2157 MEASUREMENT:

If compensation for stripping is included in the price paid for other items of work the Contractor shall notify the Engineer
sufficiently in advance of excavation or other work so that cross section el evations and measurements of the ground surface may

be taken upon completion of stripping.

The Engineer will compute the quantity of excavation by a method which in his opinion is best suited to obtain an accurate
determination.

215.8 PAYMENT:
Earthwork for open channels will be paid for on alump sum basis or at the contract unit price per cubic yard of excavation as

stipulated in the proposal. Such price shall include clearing, stripping, excavation, fill, backfill, compaction, grading, hauling,
removal and disposal of excess excavated material and debris unless an alternate method of payment is stipulated inthe proposal.

End of Section
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SECTION 220

RIPRAP CONSTRUCTION
220.1 DESCRIPTION:

Theconstruction of riprap shall consist of furnishing and placing stone, with or without grout, or sacked concreteriprap. Thedepth
and type of riprap shall be as shown on the plans or specified in the specia provisions.

220.2 MATERIALS:
Materials furnished for riprap shall conform to the requirements of Section 703.
220.3 PREPARATION OF GROUND SURFACES:

The bed for the riprap shall be shaped and trimmed to provide even surfaces. A footing trench shall be excavated along the toe
of the slope as shown on the plans.

220.4 PLAIN RIPRAP:

When the required riprap is less than 20 inches in depth, stone shall be placed by hand. Stone shall be placed to provide a
minimum of voids. The larger stone shall be placed in the toe trench, foundation course, and on the outer surface of the riprap.
Stones shall be placed with their longitudinal axis normal to the face of the embankment and so arranged that each stone above
the foundation course has at least a 3 point bearing on the underlying stones. Bearing on smaller stones used to chink voidswill
not be acceptable. I nterstices between stones shall be chinked with small stonesand spalls. Thefinished surface shall be even and
tight and shall not vary from the planned surface by more than 3 inches per foot of depth.

When the required riprap is 20 inches or more in depth, the stone may be placed by dumping and spread in layers by bulldozers
or other suitable equipment.

220.5 GROUTED RIPRAP:

Riprap shall be placed as specified and grouted with portland cement mortar. The grout shall consist of 1 part cement and 3 parts
by volume or aggregate. The portland cement shall be Type |1 as specified in Section 725 and the aggregate shall be 2 parts sand
and 1 part gravel passing a 3/8 inch square mesh screen. The quality of the sand and gravel shall be as specified in Section 701.

The amount of water shall be such as to permit gravity flow into the interstices with limited spading and brooming. The
consistency of the grout shall be as approved by the Engineer.

Except when hand mixing is permitted by the Engineer, grout shall be mixed in an approved machine mixer for not lessthan 1
1/2 minutes. Should hand mixing be permitted, the cement and aggregate shall be thoroughly mixed in a clean, tight mortar box
until the mixtureis of uniform color after which clean water shall be added in such quantity asto provide agrout of the specified
consistency.

220.6 SACKED CONCRETE RIPRAP:

Slopes on which the sacked concrete riprap is to be placed shall be finished within 0.2 foot of the designated grades. The first
course shall beadoublerow of stretcherslaid in aneatly trimmed trench. The second course shall be asinglerow of headers. The
third and remaining courses shall be stretchers or headers as shown on the plans or specified in the specia provisions and shall
be placed so that joints between courses are staggered. Dirt and debris shall be removed from the tops of sacks before the next
courseislaid thereon. Headers shall be placed with the folds upward. Not more than 4 vertical courses shall be placed in any tier
until the initial set has taken place in the first course of any such tier.

When, in the opinion of the Engineer, there will not be proper bearing or bond due to delays in placing succeeding layers of the
hampering of work by storm, mud or for any cause, a small trench shall be excavated back of the row of sacks already in place
and thistrench filled with fresh concrete before more sacks are placed. Payment for excavating the trenches shall be considered
asincluded in the payment for the concrete in the trench.

Sacked concrete riprap shall be cured by sprinkling with a fine spray of water every 2 hours during daylight for not less than 3
days.
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SECTION 220
220.7 MEASUREMENT:

The quantities of riprap construction shall be those of the completed bid item, in place, within thelimits of dimensions shown on
the plans.

The Engineer will compute the quantities of riprap by a method which, in his opinion, is best suited to obtain an accurate
determination.

220.8 PAYMENT:

Payment for riprap will be made for the number of cubic yards of riprap in place, on the basis of unit prices stipulated in the
proposal and shall include preparation of ground surfaces and trenching, unless an alternate basisfor payment is stipulated in the
proposal.

End of Section
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SECTION 225
WATERING
225.1 DESCRIPTION:

Water for compacting embankments, constructing subgrade, placement of screened gravel and crushed surfacing, and for laying
dust caused from grading operations or public travel, shall be applied in the amounts and places as directed by the Engineer.

2252 WATER SUPPLY::

Water shall consist of providing awater supply sufficient for the needs of the project and the hauling and applying of all water
required.

The Contractor shall make arrangements for and provide all necessary water for his construction operation and domestic use at
his own expense.

If the Contractor purchases water from awater utility at afire hydrant on or near the project, all arrangements shall be made by
him at his own expense and payment made direct to the water utility as agreed upon.

The Contractor shall useonly those hydrants designated by thewater utility in charge of water distribution and in strict accordance
with its requirements for hydrant use.

The Contractor shall furnish al connections, wrenches, valves and small toolsthat may be necessary to meet the requirements of
the water utility pertaining to hydrant use.

225.3 CONSTRUCTION EQUIPMENT:

Thetank truck and/or trailer shall meet all safety and licensing regulations and the water shall be applied by sprinkling with tank
trucks equipped with spray bars and suitable apparatus.

2254 MEASUREMENT:
No measurement will be made of water, unless otherwise provided for in the special provisions or proposal.
2255 PAYMENT:

The cost of watering will be included in the price bid for the construction operation to which such watering is incidental or
appurtenant, unless otherwise provided for in the special provisions or proposal.

End of Section
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SECTION 230
DUST PALLIATIVE APPLICATION
230.1 DESCRIPTION:

This section shall govern the application of dust control palliatives (agents) on unpaved roads, traffic surfaces, vacant lots,
construction sites and road shoulders. Dust palliatives may aso be used to protect erosion of slopes, embankments, sediment
control and re-vegetated areas.

Dust palliatives may be applied astopical treatmentsto penetrate an undisturbed surface, or may be applied to larger areas using
mixing methods that blend the product with surface material and then compact the mixture to provide astabilized, dust resistant,
surface course.

230.2 MATERIALS:

Materialsto be used as dust palliatives shall conform to the requirements of Section 792. The specific dust palliative to be used
shall be as shown on the plans or as directed by the Engineer.

Water used for diluting dust palliatives and for pre-wetting of treated subgrade shall beeither potable or from asource compatible
with dust palliative ingredients.

230.3 EQUIPMENT:

The Contractor shall provide all equipment necessary to complete the work. The equipment may include but not be limited to
motorized graders, distribution trucks, mixing and pulverizing equipment, pneumatic-tired rollers, sprinkler systems, etc. All
equipment used for this work is subject to approval by the Engineer. Equipment that does not perform satisfactorily shall be
removed from the job.

Distributor trucks shall be pressure type with acomputer-controlled applicator. Spray barsand extensions on distribution trucks
shall be of the full circulating type. The spray bar shall be adjustable to permit varying height above the surface to be treated.

230.4 PREPARATION OF SURFACE:
All surface preparation shall be in conformance with Maricopa County Rule 310 and 310.01 as applicable.
230.4.1 Topical Preparation: Prior to the application of the dust palliative, the surface shall be graded to provide drainage.

Unless otherwise stated in the manufacturer’ stechnical data, al areasto receive the dust palliative shall be uniformly moistened.
M oisture must be maintained on the surface until thetime of the application. Dust palliatives shall not be applied when the surface
is excessively wet or saturated.

230.4.2 SurfaceCoursePreparation: Areastoreceivedust palliative shall begraded and scarified to at |east the minimum depth
and width shown on the plans. The material shall be damp at time of scarification to reduce dust and aid in pulverization. Soil
clods shall be pulverized until all material, exclusive of gravel or stone, will past al 1/2 inch sieve.

All debris, weeds, organic material, stone larger than 4 inches, etc. shall be removed fromthe site. Surface gravel or stones shall
be removed or thoroughly mixed with the surrounding soils to obtain a homogeneous mixture.

If pre-wetting isrequired, ample amount of water shall be added and mixed with thein-place material to obtain amoisture content
near optimum. This moisture content shall be established prior to and maintained until the application of the dust palliative. The
methodsto establish and maintain the moisture shall be donein accordance with manufacturer’ srecommendations. The moisture
must be uniformly distributed throughout the surface course and over the underlying undisturbed soil. Dust palliatives shall not
be applied when the soil is excessively wet or saturated. Moisture content shall be determined in accordance with either ASTM
D 2922, D 3017 or D 4944.
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230.5 APPLICATION:

230.5.1 General: Thedust palliative shall be applied by apressure type distributor truck. Spray bars and extensions shall be of
the full circulating type. Valves which control the flow from nozzles shall be of a positive active design so as to provide a
uniform, unbroken spread of dust palliative on the surface.

Corners or surface that cannot be accessed by the distributor truck shall be hand sprayed by means of hoses or bars pressurized
by a gear pump or air tanks.

The distributor shall be equipped with certified meter or weight tickets and calibration charts relating to the specific gravity of
the concentrate and/or dilution to provide for accurate, rapid determination and control of the amount of dust palliative being
applied. The spreading equipment shall be designed so that uniform application of a dust palliative can be applied in controlled
amounts ranging from 0.05 to 2.00 gallons per square yard.

The dust palliative shall be applied at the dilution ratio and application rate specified in accordance with Section 792, unless
otherwise directed by the Engineer. Products may be applied in multiple passes at reduced application rates to meet the total
application rate specified and/or assure uniform coverage.

230.5.2 Topical Application: Topical applications shal be rolled only when recommended by the manufacturer.
Compl ete penetration of palliativewill berequired prior to the surfacerolling. Compl ete penetration occurswhen the compaction
equipment will not track or pick up the dust paliative and/or the top layer of the surface material.

230.5.3 Surface Course Application: Mixing shall be done in-place using mixing equipment or by motorized grader (blade
mixing). The blending methods utilized shall result in auniformly treated mixture of soil and dust palliative at or near optimum
moisture content (minus any post-compaction dust palliative top coat application quantity). The dilution ratio may be adjusted
to bring the mixture to the desired moisture content. The amount of area treated each day shall be limited to that which the
Contractor can thoroughly mix and compact within that work day.

Complete penetration of palliative will be required prior to compaction. Complete penetration occurs when the compaction
equipment will not track or pick up the blended material.

The blended material shall be shaped to the required grade line and cross section shown on the plans and be compacted at |east
95% of maximum density in accordance with ASTM D 698, unless otherwise directed by the Engineer. Thefinal surface shall
be rolled to a smooth and even grade. |mmediately after the compaction, atop coat of dust paliative shall be applied.

230.6 CURING:
No equipment or traffic will be permitted on the treated surface for 24 hours unless otherwise approved by the Engineer.
230.7 WEATHER CONDITIONS:

Dust palliatives shall be applied only when the ambient temperature is above 40 °F and there is no possihility of rainfall during
or within 24 hours after placement. Application during high wind should be avoided.

230.8 MEASUREMENT:

Dust palliative surface course application shall be measured by the square yard [meter], in place, treated, compacted, to the
proper depth and accepted.

Dust palliative materials will be measured by the ton of undiluted material. Any conversion from volumetric quantities shall be
done with Contractor-supplied calibration charts relating to the specific gravity of the concentrate and/or dilution.

230.9 PAYMENT:

Payment will be madefor the applicableitemsat the Contract unit pricesbidin theproposal, and shall constitutefull compensation
for the item completed, as herein described and specified.

End of Section
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SECTION 301
SUBGRADE PREPARATION

301.1 DESCRIPTION:

This section shall govern the preparation of natural, or excavated areas prior to the placement of sub-base material, pavement,
curbs and gutters, driveways, sidewalks or other structures. It shall include stripping and disposal of al unsuitable material
including existing pavement and obstructions such as stumps, roots, rocks, etc., from the area to be paved.

301.2 PREPARATION OF SUBGRADE:

With the exception of areas where compacted fills have been constructed as specified in Section 211 in the areas where new
construction is required the moisture content shall be brought to that required for compaction by the addition of water, by the
addition and blending of dry, suitable material or by the drying of existing material. The material shall then be compacted to the
specified relativedensity. 1f pumping subgrade should becomeevident at any time prior to paving, the Engineer may require proof
rolling with apneumatic-tireroller or other approved equipment in order to identify the limits of the unacceptable area. The proof
rolling will be performed at no additional cost to the Contracting Agency.

301.3 RELATIVE COMPACTION:

The subgrade shall be scarified and loosened to a depth of 6 inches. When fill material isrequired, alayer of approximately 3
inches may be spread and compacted with the subgrade material to provide a better bond. The subgrade cut and fill areas shall
be constructed to achieve a uniform soil structure having the following minimum dry density when tested in accordance with
AASHTO T-99, Method A, and T-191 or ASTM D-2922 and D-3017 with the percent of density adjusted in accordance with the
rock correction procedures for maximum density determination, standard detail, to compensate for the rock content larger than
that which will passaNo. 4 sieve.

(A) Al S EELS . ..ottt e 95 percent
(B) Other traffiC Way s ... oottt e e e e 90 percent
(C) Curbs, guttersand Sidewalks . . ... ... o 85 percent

301.4 SUBGRADE TOLERANCES:

Subgrade upon which pavement, sidewalk, curb and gutter, driveways, or other structures are to be directly placed shall not vary
morethan 1/4 inch from the specified grade and cross-section. Subgrade upon which sub-base or base material isto be placed shall
not vary more than 3/4 inch from the specified grade and cross-section. Variations within the above specified tolerances shall be
compensating so that the average grade and cross-section specified are met.

301.5 GRADING OF AREASNOT TO BE PAVED:

Areas where grade only is called for on the plan shall be graded to meet the tolerances for the subgrade where sub-base or base
material isto be placed. The surface shall be constructed to a straight grade from the finished pavement elevations shown on the
plans to the elevation of the existing ground at the extremities of the areato be graded.

301.6 PROTECTION OF EXISTING FACILITIES:

The Contractor shall exercise extreme caution to prevent debris from falling into manholes or other structures. In the event that
debris should fall into a structure it shall immediately be removed.

301.7 MEASUREMENT:
Measurement for grading under pavement will be by the square yard.
301.8 PAYMENT:

Payment for this grading work will be made only when it is performed for street or roadway paving projects. Payment for
necessary grading for items outside of the lip of gutter shall be included in the cost of those items.

Payment will be made at the unit price bid per square yard, and such payment shall be compensationinfull for theitem complete
in place, including stripping, excavating, hauling, filling, compacting, and disposing of excess or unsuitable materials, together
with all costsincidental thereto.

End of Section
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SECTION 309

LIME SLURRY STABILIZATION

309.1 DESCRIPTION:

Thissection shall consist of constructing amixture of soil, lime and water for the stabilization of soils or base materials. Thework
shall be performed in conformity with the lines, grades thickness, and typical cross sections shown on the plans.

309.2 MATERIALS:

309.2.1 Sail or Subgrade: The soil or subgrade material used for thiswork shall consist of materials on the site or imported and
shall be free of roots, sod, weeds and stones larger than 3 inches and have a Plasticity Index (PI) greater than 10, when tested in
accordance with AASHTO T-89 & T-90.

309.2.2 Quicklimeand Hydrated Lime: Lime used to manufacture the commercial lime slurry specified herein, shall be either
quick lime or hydrated lime and shall conform to the requirements of ASTM C-977. Lime may only be used in the production of
alimedurry. Thedirect use of dry hydrated lime or quicklimeto the soil material isstrictly prohibited. All lime shall comefrom
asingle source. If asource changeis requested, a new mix design shall be submitted using lime from the proposed new source.
The new design must be approved by the Engineer prior to use.

309.2.3 Commercial LimeSlurry: Commercial limeslurry shall beapumpable suspension of solidsinwater. Thewater or liquid
portion of the slurry shall not contain dissolved material in sufficient quantity naturally injurious or objectionablefor the purpose
intended. The solids portion of the mixture, when considered on the basis of solids content, shall consist principally of hydrated
lime of aquality and fineness sufficient to meet the following requirements as to chemical composition and residue.

(A) Chemica Composition: The solids content of the lime slurry shall consist of a minimum of 90% by weight, of calcium and
magnesium oxides (Ca0 and Mg0), as determined by ASTM C-25.

(B) Residue: The percent by weight of residue retained in the solids content of lime slurry shall conform to the following
requirements:

Residue retained on aNo. 6 sieve Max. 0.2%
Residue retained on aNo. 30 sieve Max 4.0%

(C) Grade: Commercial lime slurry shall conform to adry solids content as approved by the Engineer.
A certificate of compliance and afield summary of lime slurry produced shall be provided to the Engineer for each load of slurry.

309.2.4 Water: Water used for mixing or curing shall be reasonable clean and free of oil, salt, acid, alkali, sugar, vegetable, or
other substances injurious to the finished product. Water shall be tested in accordance with and shall meet the suggested
requirements of AASHTO T-26. Water known to be of potable quality may be used without test.

309.3 COMPOSITION:

309.3.1 Lime Slurry: Lime dlurry shall be applied at the mix design rate for the depth of subgrade stabilization shown on the
plans or requested by the Engineer.

309.3.2 Mix Design: Before commencing lime treatment work, the Contractor shall submit for approval by the Engineer, a
proposed mix design. The proposed mix design shall be prepared by a testing laboratory under the direction and control of a
registered Professional Engineer. The mix design shall be determined using the soils or subgrade material to be stabilized and
lime from the proposed supplier and shall determine the following:

(@) Percent of lime and rate of application of lime slurry in the treated soil or subgrade material.
(b)  Optimum water content during mixing, curing and compaction.

() Gradation of in-situ mixture after treatment.

(d) Additional mixing or equipment regquirements.

(e) Mélowing time requirements, if needed.

309-1



SECTION 309

The mix design shall comply with the following requirements:
(@ pH: Minimum 12.4 after compaction of initial mixing with lime at ambient temperature, in accordance with
Eades-Grimm pH test method (ASTM C977 APPENDIX).
(b) Pladticity Index: Lessthan 3, per AASHTO T-89 & T-90.
(c) Swell Potential: One (1) percent or less vertical expansion of an air dried soil when inundated with water and
alowed to swell at a confined pressure of 60 psf.
(d) Hydrated Lime Content: Minimum 5.0 percent by dry weight of the combined lime/soil mixture, per ASTM D-
3155.
(e)  Unconfined Compressive Strength: Minimum 160 psi infivedayscuringat 100°F. whentestedinaccordancewith
ASTM D-1633 Method A.

309.3.3 Tolerance: At final Compaction, the lime and water content for each course of subgrade treatment shall conform to the
approved mix design with the following tolerance:

Material Tolerance
Lime +0.5% of design, (ASTM C-114)
Water +4%, -0% of optimum, (ASTM D-698)

309.4 CONSTRUCTION:

309.4.1 General: It isthe primary requirement of this specification to secure a completed subgrade containing a uniform lime
mixture, free from loose segregated areas, of uniform density and moisture content, well bound for its full depth, and with a
smooth surface suitable for placing subsequent courses.

Prior to beginning any lime slurry stabilization, the subgrade shall be constructed and brought to grade and shall be shaped to
conform to the typical sections, lines and grades as shown on the plans.

When the design requires treatment to a depth greater than 12 inches, the subgrade soil shall be treated in equal layers. The top
layer(s) of soil shall be removed and stockpiled. The lower layer of soil to be treated shall then be treated and allowed to curein
place. After final mixing, the lower layer shall be compacted in maximum 12 inch compacted lifts. The stockpiled soil shall then
be placed, treated, mixed and compacted in successive maximum 12 inch compacted lifts.

309.4.2Weather Limitation: Limeslurry treated subgrade shall not be constructedif the atmospheric temperatureisbelow 40° F.
or when conditions indicate that temperatures may fall below 40° F. within 24 hours.

309.4.3 Equipment: Contractor shall provide all equipment necessary to complete the work including grading and scarifying
equipment, a spreader of the lime slurry (gravity feed spreader, will not be permitted), mixing and pulverizing equipment,
sheepsfoot and pneumatic rollers, sprinkling equipment and trucks. When using dry hydrate to make durry, agitators are
mandatory in distributor trucks. All equipment used for this work is subject to approval by the Engineer.

309.4.4 Application: Limeslurry shall be spread only on that areawhere the mixing operation can be completed during the same
working day. The application and mixing of lime with the soil shall be accomplished by the methods hereinafter described as
Slurry Placing.

Slurry Placing: Limedlurry shall be mixedinaportable mixing unit and spread with trucks equi pped with an approved distribution
systemasadurry. Commercial limeslurry shall be applied with alime percentage not |ess than specified herein. Thedistribution
of lime dlurry shall be attained by successive passesover ameasured section of subgrade until the proper amount of lime has been
spread, as determined in the job mix design. The rate of application shall be verified using the methods outlined by ASTM D-
3155.
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Thickness: Thethickness of the lime slurry treated subgrade shall be determined by visual inspection and/or by depth teststaken
at intervals so that each test shall represent no more than 1000 square yards per layer. If more than one layer, the method used
to remove material to determine the depth of lime treatment may be by shovel and/or pick, coring or other method approved by
the Engineer. Phenol phthal ein solution shall be used to detect the presence of lime. When the grade deficiency ismorethan Linch,
the Contractor shall correct such areasin amanner satisfactory to the Engineer. Contractor shall replace, at no cost to the Agency,
the material where depth tests are taken.

No traffic other than the mixing equipment will be allowed to pass over the spread of lime slurry until after completion of mixing.

The Engineer reservestheright to vary the rate of application of lime from the specified application rates during the progress of
construction as necessary to maintain a pH of the lime/soil mixture above 12.4 and the desired characteristics of the treated
subgrade.

309.4.5 Mixing: Thefull depth of the treated subgrade shall be mixed with an approved mixing machine. The use of disc plows
or blades are strictly prohibited except in areas specified by the engineer. To insure acomplete chemical reaction of the lime and
soil or subgrade, water shall be used as reguired to maintain a minimum moisture content 4% above the optimum prior to
beginning compaction and held at 0-4% above optimum during compaction. During the interval of time between application and
mixing, lime that has been applied, unmixed and exposed to the open air for 10 hours or more will not be accepted.

After mixing and prior to compaction, clay lumps shall meet the following criteria

Per cent
Minimum of clay lumps passing 1-1/2 inch sieve 100
Minimum of clay lumps passing No. 4 sieve 60

309.4.6 Compaction: Compaction of the mixture shall begin after final mixing. Sheepsfoot or segmented sheel rollers shall be
used during initial compaction. Steel wheel or pneumatic tired rollers shall be used only during final compaction. Areas
inaccessible to rollers shall be compacted to the required density by methods approved by the Engineer.

Thematerial shall be aerated or watered as necessary to provide and maintain required moisture content. Thefield density of the
compacted mixture shall be at least 95 percent of the maximum density at 0-4% above optimum moisture. A composite of
untreated soil or subgrade materials from a minimum of five (5) random locations, per soil type, within the areato be stabilized
shall be used to determine the maximum density and optimum moisture content in accordance with ASTM D-558. Thein-place
filed density shall be determined in accordance with ASTM D-1556, ASTM D-2167 or ASTM D-2922.

After each section is completed, testswill be made by the Engineer. If the material fails to meet the density requirements, it shall
be reworked to meet requirements.

If pumping subgrade should become evident at any time prior to paving, the Engineer may require proof rolling with a
pneumatic-tire roller or other approved equipment in order to identify the limits of the unacceptable area. The proof rolling will
be performed at no additional cost to the Contracting Agency.

Allirregularities, depressions, or weak spotswhich devel op shall be corrected immediately by scarifying theareasaffected, adding
or removing material as required, and reshaping and recompacting. The surface of the course shall be maintained in a smooth
condition, free from undulations and ruts, until other work is placed thereupon or the work is accepted. Compaction

and finishing shall be done in such a manner as to produce a smooth dense surface free of compaction planes, cracks, ridges or
loose materials.

Throughout this entire operation, the shape of the course shall be maintained by blading, and the surface upon completion, shall
be smooth and shall conform with the typical section shown on the plans and to the established lines and grades. Should the
material, due to any reason or cause, lose the required stability, density, and finish before the next course is placed or the work
isaccepted, it shall be recompacted and refinished at no cost to the Agency.

309.4.7 Finishing and Curing: After the final layer or course of lime treated subgrade has been compacted, it shall be brought

to the required lines and grades in accordance with the plans. The completed section shall then be finished by rolling with a
pneumatic or other suitableroller.
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SECTION 309
The fina layer of lime treated subgrade shall be maintained in a moist condition until the next layer of pavement structure is
placed. If required, afog seal for curing, in compliance with section 333, shall be furnished and applied to the surface of the final
layer of the lime stabilized material assoon as possible after the completion of final rolling and before the temperaturefalls below
40° F. Curing seal shall be applied at a rate between 0.10 and 0.20 gallons per square yard of surface. The exact rate will be
determine by the Engineer.

After curing begins, all traffic, except necessary construction equipment shall be kept off the lime stabilized subgrade for a
minimum of 7 days or until the final pavement structure layer(s) are placed.

309.4.8 M aintenance: The Contractor shall maintain, at his’her own expense, the entire lime slurry treated subgrade in good
condition from the start of work until all the work has been completed, cured and accepted by the Engineer.

309.5 MEASUREMENT:

Thequantity of limeslurry treated soilsshall be measured by the square yard, measured in place, treated, compacted, to the proper
depth, and accepted.

The quantity of curing seal shall be measured by the ton.
309.6 PAYMENT:

Thelime slurry treated soils measured as provided above, will be paid for at the contract price per square yard, which price shall
be full compensation for the item compl ete, as herein described and specified.

Payment for curing seal will be by the ton, based on the rate of application as requested by the Engineer.

End of Section
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SECTION 310
UNTREATED BASE
310.1 DESCRIPTION:

Untreated base, i.e., select or aggregate base course, shall comply with Subsection unless the use of a different type of material
is specifically authorized in the specia provisions.

310.2 PLACING:

Untreated base 6 inches or lessin compacted thickness may be placed in asingle layer and those more than 6 inchesin thickness
shall bebuilt upinsuccessive layers of approximately equal compacted thickness not to exceed amaximum thickness of 6 inches.
The requirements which follow are applicable to all types of material.

After distributing, thebase material shall first bewatered and thenimmediately bladed to auniformlayer that will net, after rolling,
the required thickness. If the materials deposited are not uniformly blended together, the blading operation shall be continued to
such extent as may be necessary to eliminate segregation. The quantity of water applied shall be that amount which will assure
proper compaction resulting in a relative density of not less than 100 percent as determined under Section 301. Care shall be
exercised in connection with watering operations to avoid wetting the subgrade or any lower base course to detrimental extent.

Upon compl etion, the base surface shall be true, even and uniform conforming to the grade and cross-section specified.
Untreated base may vary not more than 1/2 inch above or below required grade and cross-section.

310.3 DEFICIENCY:

When in the opinion of the Engineer there is reason to believe that a deficiency in thickness, or an excess of plasticity exists,
measurements or samples will be taken in the same pattern as that defined in Section 321. If the base has been covered or it is

otherwise impractical to correct the deficiency, the corrective measures in Table 310-1 shall be taken by the Contractor at no
additional cost to the Contracting Agency.

TABLE 310-1
THICKNESSAND PLASTICITY DEFICIENCY

Type Deficiency Corrective M easure

. . Place asphalt chip seal using precoated chips in accordance with
I #i;(?gg more but less than linch Section 330 for the full roadway width over the areainvolved but for
not less than 660 feet or one City block in length.

Place an additional asphalt concrete overlay, a 9.5 mm mix, of 1/2
the thickness of the deficiency in thickness for the full roadway

. Linch or morein thickness width over the areainvolved, not lessthan 660 feet or one City block

in length.
i A plasticity index of 6 to 7 Place an asphalt concrete overlay 1/2 inchinthicknessover the same
inclusive* total area asrequired for Typel and 1.

Remove deficient material from affected area and replace with
material complying with the specifications.

* The plagticity index shall be in accordance with AASHTO T-146 Method A (wet preparation), T-89 and T-90.

v A plasticity index of over 7*

310.4 PAYMENT:

Payment for untreated base will be made on the basis of the price bid per ton unless an alternate basis of payment is provided in
the proposal.

End of Section
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SECTION 311
SOIL CEMENT BASE COURSE
311.1 DESCRIPTION:

Thisitem shall consist of abase course composed of amixture of local soil, portland cement, and water compacted at optimum
moisture content.

311.2 MATERIALS:

Portland cement and water shall comply with Sections 725 and 225. The soil for the mixture shall consist of the material in the
area to be paved. The materia shall not contain more than 5 percent gravel or stone retained on a 3 inches sieve. It shall be
demonstrated by laboratory tests that the plasticity and hardening characteristics of the soil will be adegquately modified by the
specified cement content.

311.3 EQUIPMENT:

An ample number of machines, combination of machines and equipment shall be provided and used to produce the complete soil
cement base course meeting the requirements for soil pulverization, cement distribution, water application, incorporation of
materials, compaction, finishing, and for application of the curing material as provided in these specifications.

Mixing shall be accomplished by means of multiple-pass soil-cement mixer, single-pass soil-cement mixer or central plant mixer.

Water may be applied through the mixer or with the water trucks equipped with pressure sprays. Water trucks providing fine
fog-type sprays shall be furnished for finishing and curing. Properly adjusted garden type nozzles on a pressure bar may be used
to produce fog spray if approved by the Engineer.

Cement spreader shall be a specially constructed device to distribute bulk cement uniformly at rate specified either in windrows
or on the flat as determined by method of mixing.

311.4 CONSTRUCTION METHODS:

Before undertaking construction of the soil cement base course, the areato be paved shall be brought to a compacted condition,
true to line and grade as directed by the Engineer or as shown on the plans. During this process any unsuitable soil or material,
including excess material retained on a 3 inches sieve, shall be removed and replaced with acceptable material. The compacted
surface shall be at the proper elevation as specified, shown on the plans, or as directed by the Engineer, for the top of the soil
cement base. At completion of this phase, the material and surface shall be approved by the Engineer before proceeding with the
next step.

Thematerial shall be scarified, pulverized, mixed with water and cement, compacted and finished and cured inlengths permitting
the full roadway width to be complete in not more than 4 hours from the time that cement is exposed to water. Such lengths will
generally be not less than 600 feet or the length of one City block and preferably more. Where agutter section existsthe material
shall be pulled back from the gutter face for the full depth of the course before processing.

311.4.1 Pulverizing: Before application of cement, soil to be processed shall be scarified to depth of base. The material should
be damp at time of scarifying to reduce the dust to a minimum and to aid in pulverization. If the soil contains clods, it shall be
pulverized until not less than 80 percent, exclusive of gravel or stone, will passaNo. 4 sieve.

311.4.2 Application of Cement: The quantity of cement shall be by weight as a percentage of the dry weight of the soil as
determined by thelaboratory and/or asdirected by the Engineer and shall be applied uniformly onthe soil inamanner satisfactory
to the Engineer. The allowable deviation in uniformity shall not exceed 10 percent. The entire operation of spreading and mixing
shall be conducted in such amanner aswill result in auniform soil cement and water mixture for the full design width and depth.

The percentage of moisture in the soil, at the time of cement application, shall not exceed the quantity that will permit auniform

and intimate mixture of the soil and cement during mixing operations, and it shall not exceed the specified optimum moisture
content for the soil cement mixture.
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311.4.3Mixing: Mixingwith addition of water asrequired shall be continued until the product isuniformin color and at optimum
moisture content. Any mixture of soil and cement which has not been compacted and finished shall not remain undisturbed for
more than 30 minutes but shall be agitated by remixing.

311.4.4 Optimum Moisture: Optimum moisture requirements and field tests of moisture density shall be determined in
accordance with AASHTO T-134, T-191, T-217, or ASTM D-558, D-2922, D-3017 on representative samples of soil cement
mixture obtained from the area being processed. At time of laydown, the moisture content shall not be below optimum moisture,
and shall be less than that quantity which will cause the base course to become unstable during the compaction and finishing
process. Any area which becomes so unstable shall be removed and replaced with new cement stabilized material.

311.4.5 Compaction: After mixingiscomplete, the mixture shall be carefully placed inauniformloose depth which will provide
a surface true to grade and section when compacted. Unless otherwise directed by the Engineer, initial compaction shall be by
means of atamping, grid, or pneumatic roller. After the tamping roller has partially walked out, pneumatic rollers shall be used.
Density of final product shall be not less than 95 percent as determined by AASHTO or ASTM as specified above.

311.4.6 Finishing: Ascompaction nears completion, the surface of the base course shall be shaped to required lines, grades and
cross-section. When required, the surface shall be lightly scarified with spike tooth harrows or other approved equipment to
remove imprints | eft by equipment or to prevent dlippage planes. During the finishing process the surface shall be kept moist by
means of fog-type sprays. Surface finish and final compaction shall be completed in not more than 2 hours from time of laydown.
The completed base course shall be true to line, grade, cross-section and shall not vary more than 1/2 inch in thickness and not
more than 1 inch in surface tolerance when tested with a 10 foot straight edge. It shall be free of surface cleavage planes, cracks,
or loosematerial. Asafinal operation, the surface shall bevery lightly scal ped with amotor grader, wet with afog spray and rolled
with apneumatic roller as directed by the Engineer.

311.4.7 Deficiency: Whenin the opinion of the Engineer thereisreason to believe that adeficiency in thickness exists, coreswill
be taken in the same pattern as that defined in Section 321. If the base has been covered or it is otherwise impractical to correct
the deficiency, the corrective measures, listed in Table 310-1 for Typel or |1 deficiencies, shall be taken by the Contractor at no
additional cost to the Contracting Agency.

311.4.8 Curing: After completion of the final finishing process, the soil-cement shall be cured with a bituminous curing seal
applied at the end of each construction day. This seal may be either an emulsion or cut-back asphalt applied at a minimum rate
of 0.20 gal./sg. yd. The finished soil-cement shall be kept continuously moist until the bituminous cure seal is applied, using fog
or gravity bar spray. The spray equipment shall be approved by the Engineer before construction is begun.

311.4.9 Construction Joints: At the end of each day'swork, a construction joint shall be made transverseto the centerline of the
road by cutting back into the work to provide a full depth vertical joint. Except where specifically authorized by the Engineer,
no other construction joints will be permitted. Where authorized, such joints shall be full depth vertical joints.

311.4.10 Maintenance: The Contractor shall maintain the surface until it has been covered with the designated bituminous
wearing course. In caseit isnecessary to replace any soil cement, it shall be for the full depth. No skin patches or soil cement will
be permitted. Minor surface pits may be filled with compacted bituminous surfacing, if authorized by the Engineer. Immediately
prior to the placing of the bituminous wearing course, the surface shall be broomed to removed all loosened material from the
surface.

311.5 MEASUREMENT:

Measurement of soil cement will be the number of square yards constructed to the required depth, completed and accepted.

Measurement of portland cement will be the number of tons of cement mixed with local soil.
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SECTION 311
311.6 PAYMENT:
Payment will be made for the applicableitemsat the contract unit pricesbid in the proposal, and shall constitute full payment for
furnishing all material, equipment, tools, labor and incidentals necessary to complete the work and for carrying out the

mai ntenance provisions.

No measurement or payment will be made for any imported earth materials.

End of Section
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SECTION 312
CEMENT TREATED BASE
312.1 DESCRIPTION:
Cement treated base shall consist of a combination of base material and portland cement as specified in Section 705.
312.2 GENERAL:

When the mixing of cement treated base in a stationary mixer isrequired, it will be so specified. Otherwise, cement treated base
may be mixed in either atraveling plant or in a stationary plant, at the option of the Contractor.

If the cement treated aggregate is mixed in a central plant, it shall not contain moisture in excess of 1 percent above or below
optimum at the time of delivery on the grade. Certain types of transit mixers will not discharge such material unlessit is greatly
in excess of optimum moisture. Use of such mixerswill not be permitted.

If the material ismixed in place, the machine or combination of machines used shall be capable of thoroughly mixing the cement
and aggregate, when using the granular material specified, inasinglepass. Nolift thickness shall exceed 8 inches. If the thickness
required isin excess of 8 inches, it shall be mixed in 2 separate lifts of equal thickness.

312.3 CONSTRUCTION METHODS:

Mixing of materials, regardless of the type of mixer used or method employed, shall be continued until the cement and water are
evenly distributed throughout the aggregate, and a mixture of uniform appearance is obtained.

The amount of cement used shall conform to requirements of Section 705. Cement delivered in standard sacks from commercial
producerswill be assumed to weigh 94 pounds per sack and need not be weighed. Bulk cement or fractional sacks of cement shall
be weighed.

The amount of water used shall be that required to give optimum moisture content. A portion of the required water may be added
to the aggregate prior to the addition of the cement, if approved.

After spreading, the cement treated base shall be compacted to a density of at least 95 percent of the maximum density as
determined by AASHTO T-134, T-191, T-217 or ASTM D-558, D-2922, D-3017.

After compaction, the surface of the cement treated base course shall not deviate at any point more than 3/8 inch from the lower
edge of a 10-foot straightedge laid parallel to the centerline of the roadway.

A construction joint shall be made at the end of each day's construction by trimming the end of the compacted mixtureto astraight
vertical plane, normal to the centerline of the roadway and with the vertical edge in thoroughly compacted material.

Cement shall not be added to more materia than will be mixed, compacted and sealed the same day. Cement treated base shall
not be mixed or placed when either the aggregate or subgrade is frozen. The air temperature shall be at least 40°F. in the shade
and rising at the time of mixing.

Inareaswhich areinaccessi bleto the mixing, spreading or compacting equi pment designated herein, other methodsand equipment
acceptable to the Engineer may be utilized.

Themixed material shall not remain undisturbed on the subgrade for more than 30 minutes and not more than 3 hours shall elapse
between the time water is added to the mixture and final compaction is accomplished.

The mixed materias shall be spread for the full width of the base under construction, either by one spreader or by several
spreadersoperating inastaggered position acrossthe subgrade, unless permissionisgranted to do part-width construction. Should
permission be granted for part-width construction, not more than 30 minutes shall el apse between thetimes of placing the material
in adjacent lanes at any location, and the longitudinal joint against which additional mixed material is to be placed shall be
trimmed to astraight vertical plane parallel to the centerline of the roadway. Trimming shall be donein such amanner asto cause
the least possible loosening of the compacted base material and to leave no loose material on the subgrade. The
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SECTION 312

material cut away in trimming may be used in the construction of the shoulders or the adjacent lanes if approved, or shall be
disposed of in a satisfactory manner.

During mixing, spreading and compacting and until the application of the curing seal, any moisture lost by evaporation shall be
replaced by the addition of water by means of alight fog or fine spray.

The mixed base materials shall be covered as soon as possible after final compaction and shall be cured in accordance with this
specification.

312.4 TRAVELING PLANT MIXING:

312.4.1 Placing Aggregate: The aggregate to be treated shall be placed on the roadway either as a uniform layer which, when
compacted, will produce a base of the depth and width shown on the plans or as one or more windrows which, when spread, will
yield a uniform layer which will compact to the prescribed dimensions. If the aggregate is placed in one or more windrows, a
windrow sizer will be required. The number and size of the windrows may vary, depending on the width and depth of treatment
and on the capacity of the machine, but regardless of size, the windrow shall be uniform in cross-section and shall not be larger
than can be handled by the plant.

Care shall be exercised during the placement of the aggregate to prevent segregation of the fine and coarse portion of the
aggregate.

312.4.2 Placing Cement: Cement shall beadded tothe uniformlayer or windrow of aggregate by means of mechanized equipment
which will spread the cement in correct and uniform quantities. For any section of roadway, the quantity of cement placed by
mechanical spreaders shall not deviate more than 10 percent from the computed quantity for the section. When cement is applied
to awindrow, the top of the windrow shall be slightly trenched to retain the spread of cement.

If storm winds cause a loss of spread cement, spreading operations shall be halted until such winds subside and, at the first
indication of losses, prompt action shall be taken to avoid further losses. If cement losses are deemed excessive, the deficient
quantity shall be furnished and added in the proper amount by the Contractor at no additional cost to the Contracting Agency.

312.4.3 Mixing: Mixing shall be accomplished by means of an approved single pass traveling continuous mixing machine, or
combination of machines, of the pug or auger type. The machine shall be so constructed that the device for picking up or mixing
the aggregate can be controlled and during the mixing operations it shall be set to mix the aggregate, cement and water to the
design depth without cutting into or disturbing the subgrade or picking up any material other than that material to be processed.
The machine shall be equipped so that water may be introduced at the time of mixing through a metering device which will
accurately and uniformly control and measure the amount of water being used.

The cement and aggregate shall be mixed in the machine simultaneoudly with the adding, through the machine, of the additional
amount of water required.

The material shall be spread immediately after mixing, in reasonably close conformity to the lines, grades and dimensions
established or shown on the plans.

312.4.4 Stationary Plant Mixing: If the stationary plant method of mixing is employed, the aggregate, cement and water shall
be mixed at a central plant using either a batch pug mill type or a continuous type mixer. Dead areas in the mixer, in which the
material doesnot moveor isnot sufficiently agitated, shall be corrected, either by areduction intheweight of materialsor by other
adjustments.

312.4.5 Batch Mixing: If abatch pug mill type mixer isused, the aggregate and cement shall be proportioned by batch weights.
Cement shall be weighed on separate scales from the aggregate batching scales.

The weight of the charge in a batch mixer shall not exceed that which will permit complete mixing of all materials. The period

of mixing shall not be less than 30 seconds from the time all materials are in the mixer. Water may be proportioned by volume
or by weight.
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312.4.6 Continuous Mixing: If a continuous type mixer is used, the materials shall be proportioned by volume.

The continuous type mixer shall be equipped with metering devices and feeders which will introduce the cement, aggregate and
water into the mixer in the specified proportions. The water pump shall be equipped with ameans of varying the rate of delivery.
The metering devices and feeders shall be interlocked and so synchronized as to maintain a constant ratio of cement and water
to the aggregate.

The rate of feed to a continuous type mixer shall not exceed that which will permit complete mixing of all the material.
312.4.7 Spreading: The treated material shall be transported from the plant to the prepared subgrade in approved equipment.

The surface on which the material is to be placed shall be thoroughly moistened and kept moist, but not excessively wet, until
covered by the material.

Plant mixed cement treated base shall be spread by approved spreader boxes or finishing machines. The machines shall be
constructed and operated so as to produce a layer of uniform density and cross-section an in sufficient quantity to provide a
compacted base reasonably conforming to the lines, grades and cross-sections established or shown on the plans.

312.4.8 Compacting: Initial compaction shall begin immediately after mixing and spreading. Successive passes of compacting
equipment shall overlap the previous adjacent pass by at least 25 percent of its width. Following initial compaction and before
final compaction, thetreated material shall be bladed with amotor grader or a planing machineto obtain asurface reasonably true
to the lines, grades and cross-sections established or shown on the plans. During and immediately following the shaping
operations, if required, the Contractor shall lightly scarify the surface with anail drag or other approved equipment to prevent the
formation of surface compaction planes.

Extreme care shall be exercised by the Contractor during the blading operation so that no more material than is necessary is
disturbed and so that this operation can be completed as quickly as possible. Material thus cut shall be wasted if so directed.
Compaction shall proceed without interruption, except as stated above, until the required degree of compaction is obtained.

312.5INVERTED SECTION:

Where the cement treated base is to be covered with an aggregate base material to prevent shrinkage crack reflection and
overloading of the cement treated base, the minimum thi ckness of the aggregate base shall be 4 inches, unless otherwise specified
inthe special provisions. In order to providefor free internal drainage of the aggregate base course overlaying the cement treated
material, it shall be non-plastic and the percentage of material passing the No. 200 sieve shall not exceed 8. The cement treatment
shall be held back approximately 1 foot from each curb line so as to permit drainage of any water that may become trapped
between the cement treated base material and the bituminous surfacing.

312.6 CURING:

The mixed cement treated base material sshall be covered as soon as possible after final compaction with abituminouscuring seal.
Application shall be by means of a pressure distributor in accordance with the requirements of Section 330. The approximate
quantity of bituminous material to be used shall be as specified; however, the exact amount will be determined by the Engineer
at the time of application.

After the bituminous curing seal has been applied, the cement treated base course shall be kept free of equipment and traffic for
aperiod of at least 7 days or until it will not pick up under traffic. Curing seal shall conform to the requirement of Section 712
or 713 for the type specified.

In lieu of the curing seal, the Contractor may, at his option, keep the surface of the compacted base continuously moist until
overlaid with the aggregate base course. The aggregate base or the surfacing, may be placed as soon as the cement treated base
has been compacted. The spray equipment on the water truck shall be approved by the Engineer prior to the use of thisequipment
to spray the soil cement base course. The spray equipment must produce afine, even spray to prevent washing of the surface of
the base course. A cement treated section may be opened to all traffic immediately after placement and compaction of the
surfacing.
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312.7 DEFICIENCY:
When, in the opinion of the Engineer, there is reason to believe that a deficiency in thickness exists in the cement treated base,
coreswill be taken in the same pattern as that defined in Section 321. If the base has been covered or it is otherwise impractical
to correct the deficiency of 1/2 inch or morein thickness, the corrective measurelisted in Table 310-1 for Type | deficiency shall
be taken by the Contractor at no additional cost to the Contracting Agency.
312.8 PAYMENT:
Payment for the portland cement will be made by the tons of cement complete in place.

Payment for base material will be made by the tons of aggregate complete in placeincluding mixing, spreading, and compacting.

No separate payment will be made for curing.

End of Section
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SECTION 313
BITUMINOUSTREATED BASE COURSE
313.1 DESCRIPTION:
Bituminous treated base course shall consist of a mixture of aggregate and emulsified or liquid asphalt.
313.2 AGGREGATES:

Theaggregatesshall consist of soil or mineral aggregates, or blendsthereof, which, when stabilized and allowed to cure, will meet
the requirements specified in the specia provisions. The Contractor shall notify the Engineer if he intends to import material, in
sufficient time to allow for the testing thereof to determine the suitability of the material and quantity and stabilizer required.

313.3 ADVANCE TESTS:

When mixing isto be done on the site, a representative sample of the aggregates shall be taken from each 10,000 square feet to
be stabilized. When mixing isdone in a central mixing plant, samples which are representative of the aggregate to be used, shall
be taken for tests.

The stabilizer and aggregates for the work shall meet the requirements of the special provisions. The quantity of stabilizer shall
be as specified. In the case of emulsified asphalt, the Engineer will determine the quantity of water to be added.

313.3.1 Application of Emulsified or Liquid Asphalt:
(A) Theaddition of emulsified asphalt shall not be made when the aggregate contains more than 4 percent moisture.
(B) The addition of liquid asphalt shall not be made when the aggregate contains more than 2 percent moisture.

In special cases, when the aggregate is unusually porous, a moisture content in excess of the above may be permitted at the
discretion of the Engineer, when laboratory tests indicate that such increased moisture content will not produce an unstable
mixture.

313.4 MIXING:

The aggregate and asphalt shall be thoroughly mixed inacentral pug mill type mixing plant, or on the roadbed by traveling mixer
or blade method. The mixture shall be uniform and contain the percent, by weight or volume of dry aggregate and asphalt as
specified. If necessary, water shall be added to the aggregate in aquantity sufficient to completely disperse the emulsified asphalt
and produce a plastic mixture free from balled fines or balled asphalt.

313.4.1 Central Plant Mixing: The aggregate and asphalt shall be mixed in a pug mill. Materia shall be weighed and mixed in
such proportions that the combined aggregates shall meet the grading limits specified.

The asphalt shall be added to the weighed aggregate in the mixer. Additional water, when needed, shall be added simultaneously
with emulsified asphalt. Mixing shall continue until the asphalt is uniformly and thoroughly distributed throughout the mass. The
minimum mixing time shall be 35 seconds.

313.4.2 Travel Mixing: The traveling mixing machine shall be of the pug type or auger type. The traveling mixer shall have
provision for introducing the asphalt and water at the time of mixing through a metering device or other approved method. Both
the asphalt and the water shall be applied by means of separate controlswhich will supply auniform ratio of asphalt and/or water
to the amount of aggregate passing through the mixer, and produce a complete mixture with a uniform moisture content. The
controls shall be mechanically synchronized with the forward movement of the mixer. Leakage of asphalt and/or water from
equipment will not be permitted and care shall be exercised to avoid the addition of asphalt or water by spilling or any other means
not under the control of the Engineer.
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Prior to mixing in the traveling mixer, the aggregate shall be placed in such amanner that all the material will be passed through
the mixing machinein onemixing operation. If aggregateisbrought to thesitein separate sizes, each of the sizesin proper amount
shall be deposited by means of approved spreading device equipped with areadily adjustable strike off device.

The rate of movement of the mixing machine, the amount of material mixed, and the number of passes shall be so regulated that
amix satisfactory to the Engineer will result. The material shall be mixed so that a uniform mixture of unchanging appearance
isabtained and all particles of aggregate are coated with asphalt.

313.4.3BladeMixing: Unless otherwise permitted by the Engineer, the aggregate shall bethoroughly blended with the necessary
additional water with ablade grader and uniformly spread over the site preparatory to application of the asphalt. Asphalt shall be
spread by an approved pressure distributor in the number of applications directed by the Engineer. After each application, the
aggregate shall be mixed. As needed, additional water shall be added by pressure distributor in the amount directed by the
Engineer. After the final application, the material shall be bladed into a windrow and the windrow bladed back and forth across
the site with a heavy blade grader having a wheelbase not less than 16 feet long, until a satisfactory mixture of uniform and
unchanging appearance has been obtained. After having been mixed and deposited in the final windrow, the mixture shall not be
allowed to remain in the windrow for more than 24 hours unless otherwise permitted by the Engineer. Mixing equipment must
be of atype and in good working condition as approved by the Engineer.

313.5 PLACING THE MIXTURE:

The mixed base materia shall belaid and rolled to the thickness shown on the plansin layers not to exceed 4 inchesin compacted
thickness.

If the aggregate and asphalt have been mixed in a central mixing plant, the treated base material shall be transported to the site
in trucks and spread. Dumping in piles on the subgrade will not be permitted. If necessary, spreading shall be completed by
blading themixtureto proper cross-section with aself-propelled pneumatic-tired blade grader. An approved spreading, screeding,
and tamping machine may be used.

313.6 COMPACTING THE MIXTURE:

Rolling of the mixture shall commence immediately after it has been placed on the subgrade.

After the specified compaction has been secured in the top layer with the pneumatic-tired rollers, the roadway shall be thoroughly
rolled with self-propelled tandem rollers with smooth steel wheels.

Each base course layer shall berolled until it is compacted and true to grade and cross-section.

Areasinaccessible to the roller shall be compacted by power tamping to the same density as the rolled portion.

The surface of each layer shall be free of foreign material prior to placing the succeeding layer of material.

313.7 FLUSH SEAL:

After thetop layer is compacted, cleaned and dried to the percent of moisture required, the surface shall be given alight uniform
application of emulsified asphalt. It shall be mixed and applied in accordance with Section 333. After the seal hasdried, the base
shall be ready for final pavement surface.

313.8 DENSITY AND TOLERANCES:

Rolling shall be continued until at least 100 percent relative density is obtained as per AASHTO T-99, Method A, and T-191 or
ASTM D-2922 and D-3017. The thickness of stabilized base compacted in place may deviate not more than + 1/2 inch from that

specified. The surface shall not show any deviation in excess of 1/4 inch when tested with a 10 foot straightedge applied parall€el
with the center line of the roadway.
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313.9 DEFICIENCY:

When in the opinion of the Engineer thereisreason to believe that adeficiency in thickness exists, coreswill be taken in the same
pattern as that defined in Section 321.

If the base has been covered or it is otherwiseimpractical to correct the deficiency, the corrective measures, listedin Table 310-1
for Typel or Il deficiencies, shall be taken by the Contractor at no additional cost to the Contracting Agency.

313.10 MEASUREMENT:

Bituminous treated base course will be measured by the ton or square yard. Measurement by the ton will include imported
materials and asphalts. Certified weight slips of all materials shall be delivered to the Engineer before the materials are applied.
M easurements for determining the square yard areawill be made horizontally unless otherwise specified.

313.11 PAYMENT:

The price bid per ton or square yard for work covered by this section shall include full compensation for &l labor, material, and
equipment required for the construction complete in place, of bituminous treated base course.

End of Section
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SECTION 315
BITUMINOUSPRIME COAT

315.1 DESCRIPTION:

Bituminous prime coat shall consist of furnishing bituminous material and applying this bituminous material to a prepared base
course, in accordance with these specifications.

3152 MATERIALS:

Bituminous material shall conform to the requirements of Section 712 for the type and grade specified.

315.3 CONSTRUCTION METHODS:

315.3.1 Preparation of Surface: The surface on which the bituminous prime coat isto be placed shall be uniformly smooth and
firm and reasonably true to grades and cross-sections as shown on the plans, and shall be so maintained throughout the period of
placing the prime coat. In no event shall a prime coat be placed on a soft, uneven base. Any holes, depressions or irregularities
shall be repaired by the removal of al loose and unsuitable material and replacement by suitable material, which shall be
compacted to produce adense surface conforming to the adjacent area. Uniformity of surfacetextureisof the utmost importance.

When required, the surface on which the prime coat is to be placed shall be lightly bladed and rolled immediately prior to the
application of bituminous material.

315.3.2 Application of BituminousM aterial: Bituminousmaterial shall be applied only whenthe surfaceiseither dightly damp
or dry. For extremely dry aress, alight application of water may be required prior to the application of bituminous material.

The approximate quantity of bituminous material to be used will be specified; however, the exact amount used will be determined
by the Engineer at the time of application. The bituminous material shall be uniformly applied to the prepared surface at the rate
so designated and in one application.

The application of bituminous material and distributing equipment shall conform to the requirements of Section 330.

When it is deemed necessary, areas having excess bituminous material shall be blotted with material as directed.

When so directed, the surface of the complete prime coat shall be rolled with a pneumatic-tired roller.

315.3.3 Maintenance of Surface: Traffic shall be kept off the bituminous materia until it has penetrated the base or subgrade
and cured sufficiently.

The integrity of the prime coat shall be maintained at all times until the next courseis placed or until the final acceptance. In the
event traffic has caused holes or breaks in the surface, such holes or breaks shall be satisfactorily repaired by the Contractor.

3154 MEASUREMENT:

Theaccepted quantitiesof bituminousmaterial for bituminousprime coat will be measured by the ton undiluted for the bituminous
material used.

No measurement or direct payment will be made for rolling.

Materials necessary for repair of holes or breaksin the surface after the prime coat has been accepted, when such holes or breaks
are caused by traffic other than that of the Contractor, will be measured for payment under the respective contract item for the
materials used.

3155 PAYMENT:

Payment for the bituminous material will be on the basis of the price bid per ton, undiluted, complete in place.

Payment for furnishing, applying and removing blotter material will be paid for as an extrawork item.

End of Section
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ROAD-MIXED SURFACING
320.1 DESCRIPTION:

Road-mixed surfacing shall consist of amixture of mineral aggregate and bituminous binder mixed on the roadbed or other area,
spread and compacted on a prepared subgrade or base course in conformity with the lines, grades, and dimensions shown on the
plans or typical cross-section, or as specified in the special provisions.

320.2 MATERIALS:

Materials shall conform to the requirements of Sections 710 and 712 for the type and grade specified on the special provisions.
320.3 PRIME COAT:

When a prime coat is required, it shall be applied as specified in Section 315.

320.4 SPREADING AGGREGATE:

Themineral aggregate shall be deposited inawindrow along one side of theroadbed by means of approved spreader box equipped
with areadily adjustable strike off device or other suitable equipment. The maximum lift for blade mixing and laying shall not
exceed 1 cubic yard per running foot. If the mineral aggregateisdelivered to the roadbed in separate sizes, each size of aggregate
shall be spread in awindrow of the required quantity for that size of material, after which the windrows of various sizes shall be
blended into one windrow alongside of the roadbed.

The aggregate shall be so spread that the windrows will be uniform and equal in size and will contain the proper quantity of
material to provide surfacing of the required width and thickness. Care shall be exercised to prevent the aggregate from becoming
mixed with earth or shoulder material. Preparatory to applying theliquid asphalt, aportion of the material from the windrow shall
be spread uniformly over one-half the width of the roadbed.

Unless permitted by the Engineer, no more aggregate shall be spread on any one day than can be mixed with liquid asphalt within
72 hours. If traffic conditions require, the Engineer may require spread or flattened windrows.

320.5 APPLICATION OF LIQUID ASPHALT:

Thetemperature of theliquid asphalt, when applied, shall bein accordancewith Section 712, and 16 to 22 gallons shall be applied
for each cubic yard of road-mix material, in not less than 2 approximately equal applications.

Unless otherwise approved by the Engineer, no liquid asphalt shall be spread when weather conditions are unsuitable, or when
the moisture content of the mineral aggregate exceeds 3 percent by weight of the dry aggregate. When the aggregate is unusually
porous, the permissible moisture content may be increased and liquid asphalt spread at the discretion of the Engineer, when
laboratory tests indicate that such increased moisture content will not produce an unstable mixture.

Liguid asphalt shall be prevented from spraying upon adj acent pavements, structure, guard rails, guide posts, culvert markers, trees
and shrubbery, adjacent property and improvements, and other highway improvements or facilities not specifically mentioned
herein, or that portion of the traveled way being used by traffic.

320.6 MIXING:

Immediately following each successive application of liquid asphalt, the surfacing material shall be thoroughly mixed by means
of ablade. After thefinal application, the material shall be bladed into awindrow and the windrow bladed back and forth between
the center and the edge of the area to be surfaced with a heavy blade grader having awheel base not less than 16 feet long, until
a satisfactory mixture of uniform appearance is obtained.

Should the mixture show an excess or deficiency of liquid asphalt, or uneven distribution thereof, prior to spreading and
compacting, the condition shall be corrected by adding mineral aggregate or liquid asphalt, as the need may be, and remixing the
material to produce a satisfactory mixture. If necessary, all compressed masses of material shall be broken up.
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After mixing, the materia shall be placed in a windrow prior to spreading.

After the material has been mixed as above specified all of the mixed material shall be bladed into asingle windrow in the center
of the roadbed and the entire mass of treated material turned not lessthan 4 complete times by blading first to one side of theroad
and then to the other.

In lieu of mixing the material as above specified, a road-mixing machine or any equipment other than that required above may
be employed which will produce a completed mixture equal to that which would be produced by means above specified. The
Engineer reserves the right to order the use of any equipment discontinued which, in his opinion, fails to produce a satisfactory
mixture.

Road-mixing machines shall be of the pug mill or auger type or other suitable equipment capable of picking up the loosened
material completely from the roadbed, leaving practically no loose material on the ground, and which will introduce the liquid
asphalt through a metering device at the time of mixing. The machine shall be equipped with the positive control of the amount
of liquid asphalt introduced into the mix which can be readily adjusted to changes in grading of the road material.

The rate of movement of the machine along the roadway, the amount of material mixed and the amount of mixing shall be so
regulated that a uniform mixture of unchanging appearance is obtained and all particles of aggregate are thoroughly coated with
liquid asphalt. Before mixing on the roadbed the loosened material shall be placed in windrows or in a blanket of uniform
cross-section and of such size that all the material in the windrow or blanket can be passed through the mixing machine at each
mixing operation. Sufficient material, as determined by the Engineer, shall be placed in windrows or in a blanket in advance of
mixing.

No mixed material shall be spread and compacted until the mixture has been approved by the Engineer.

The amount of material mixed on any one day shall not be more than can be spread and compacted on the following day, except
that when directed by the Engineer mixed material shall remain in the windrow for alonger period.

Mixing theliquid asphalt with the mineral aggregate prior to delivery ontheroadbed will be permitted, provided that the complete
mixture is uniform in character and the same consistency with respect to grading, asphalt content and moisture as that specified
for road-mixing.

Liquid asphalt added to mineral aggregate at a central mixing plant shall be accurately weighed by means of dial scales or other
approved weighing devices. Liquid asphalt added to mineral aggregate in atraveling mixing plant shall be accurately measured
by means of meters or other approved measuring device. Weighing or measuring liquid asphalt being added to mineral aggregate
at mixing plantsin accordance with the above specified methods shall be for the purpose of properly proportioning the material
and not for determining the pay quantities of liquid asphalt.

320.7 SPREADING AND COMPACTION:
Spreading shall be in increments not exceeding 1 inch in thickness.
Rolling shall be continuous throughout the spreading operations until all the loose material has been laid and consolidated.

Segregation of coarse or fine particles shall be avoided and the surfacing as spread shall be free from lumps or pockets of coarse
or fine material. Segregated materials or lumps shall be remixed by blading.

After spreading on the roadbed, should the moisture content of the mixture exceed 3 percent it shall be reduced by blading and
reblading the mixture and allowing it to dry before the final spreading. Should blading and reblading of the mixturefail to reduce
the moisture content bel ow that above specified, themixture shall be scarified, turned and respread until the moisture content does
not exceed 3 percent by weight of the dry aggregate, with the exception, however, that in certain special cases, when the mineral
aggregateisunusually porousthe permissible moisture content may beincreased at the discretion of the Engineer, whenlaboratory
testsindicate that such increase will not result in an unstable mixture.

During blading and rolling, al lumps or compressed masses of the mixture shall be remixed and again rolled. On completion of
the blading operations all loose stones shall be swept to the outside of the surfaced area and incorporated with the shoulder
material or picked up and disposed of.
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Theedgesof the completed surfacing shall be trimmed uniformly to the required cross-section and width before the shouldersare
finaly rolled and shaped.

The completed surface, when ready for acceptance, shall be thoroughly compacted, smooth and even, true to grade and
cross-section, and free from ruts, humps, depressions, or irregul arities. When a 10 foot straightedgeislaid on thefinished surface
and parallel with the center line of the road, the surface shall vary in no place more than 1/8 inch from the lower edge of the
straightedge.

Should pneumatic-tired roller be used, the fina finishing shall be done with a tandem roller. Sufficient blading and rolling
equipment shall be furnished.

Where shown on the plans or specified in the special provisions, road-mixed material shall be placed and compacted around
spillway assemblies, drop inlets and manhol es outside the areato be surfaced, upon road approaches and connections, over gutter,
ditch and dike areas, and over other areas, to the thickness shown on the plans or ordered by the Engineer.

At locations where the surfacing isto be placed over areasinaccessible to the required spreading and compacting equipment or
over areaswherethe use of required spreading and compacting equipment would beimpractical, the mixed material may be spread
and compacted by other methodswhen approved or so ordered by the Engineer. Road-mixed surfacing placed on road approaches
and connections shall be placed to the thickness and as specified for surfacing to be placed on the roadbed.

After final rolling the finished surface course shall have a density of at least 92 percent of the theoretical maximum density
possible to obtain with the same materialsin like proportions when computed without voids by specific gravity tests.

320.8 MEASUREMENT:

Measurements for determining the area to be paid for will be made horizontally unless otherwise specified.

320.9 PAYMENT:

Payment for road-mixed surfacing will be made on the basis of the price bid per square yard unless an alternate basis of payment
isprovided in the proposal. The price bid per square yard shall include the furnishing of al labor, materials, tools, compaction,

asphalt and the dressing of the subgrade, or base course necessary to complete the work. Prime coat, when required, will be paid
for by the ton, undiluted, complete in place.

End of Section
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SECTION 321
ASPHALT CONCRETE PAVEMENT
321.1 DESCRIPTION:

This section covers the placement of asphalt concrete either as a surface course, base course and/or curb upon a previously
prepared base or subgrade in accordance with these specifications or as shown on the plans or ordered in writing by the Engineer.

321.2 MATERIALSAND MANUFACTURE:
Materials and manufacture shall conform with Section 710 for the type specified.
321.3WEATHER AND MOISTURE CONDITIONS:

Asphalt concrete shall be placed only when the surface is dry, and when the atmospheric temperature in the shade is 40°F. or
above. No asphalt concrete shall be placed when the weather is foggy or rainy, or when the base on which the material isto be
placed contains moisture in excess of the optimum. Asphalt concrete shall be placed only when the Engineer determines that
weather conditions are suitable.

321.4 APPLICATION OF TACK COAT:

A tack coat shall be appliedto al existing and to each new course of bituminous surfacesprior to the placing of asucceeding layer
of bituminous mixed material. The tack coat may be deleted when a succeeding layer of asphalt concrete is being applied over
afreshly laid course that has been subjected to very little traffic when approved by the Engineer.

The application of the tack coat shall comply with Section 329. The grade of emulsified asphalt shall be SS-1 h as specified in
Section 713.

The same material that is specified above for the tack coat shall be applied to the vertical surfaces of existing pavements, curbs,
and gutters, against which asphalt concreteis to be placed.

The surface to be covered may require repair or patching as directed by the Engineer.
321.5 PLACING, SPREADING, AND FINISHING:

Asphalt concrete shall be delivered and placed at a temperature within the job mix formula limits specified in Section 710.
Tarpaulins shall be furnished and used to cover all loads during transportation if the temperature of the mixture is below the job
mix formulalimits specified in Section 710. Thetemperature shall be taken at a point 6 inches bel ow the exposed surface of the
material, inthetruck, onthejob site, and just prior to placement. When releasing agents are placed in thetruck beds, no freefluid
shall be present in the truck bodies at the time of asphalt concrete loading. Diesel fuel shall not be used as a releasing agent.

The handling of the completed mixture shall at al times be such asto prevent segregation, and the material as spread shall befree
from areasof excesscoarse, or finematerial. Float rock devel oped in the process of raking shall be placed on an underlying course
or otherwise disposed of. In no case shall it be scattered over the surface of afinal course.

Placement shall begin on pavement at points farthest from the source of supply, and progress continuously toward the source of
supply, unless otherwise ordered by the Engineer, and no more than 1/2 day's delivery to the project shall be placed in any one
lane in advance of the other lanes. The end of each lane shall be staggered in relation to the adjacent lane.

At locations where the mixture isto be placed over areasinaccessible to the required spreading or compacting equipment or over
areas where the use of the required spreading and compacting equipment would not be practicable, the mixture may be spread
or compacted by other methods as approved by the Engineer.
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321.5.1 Base Preparation: The base prepared by the Contractor, on which the asphalt concrete isto be placed, shall be smooth,
firm, and trueto grade and cross-section as shown on the plans, and shall be so maintained throughout the period of placing asphalt
concrete. If necessary, in order to obtain the above specified base condition, and if ordered by the Engineer, aleveling course of
asphalt concrete compacted in layers not exceeding 2 inchesin thickness or aggregate base shall be spread to level irregularities
such as dips, depressions, and sags. All irregularities such as humps or high spots shall be removed in order to provide a smooth
base of uniform grade and cross-section, so that subsequent surfacing will be of uniform thickness.

No additional compensation will be allowed for furnishing and placing these materials, and full compensation for all materials
and for al work incidental to the correcting of irregularities will be considered as included in the contract price for asphalt
concrete.

Pavement termination per Detail 201, Type A or B, shall be installed on all street edges where no other curb or retainment has
beeninstalled. Thiswill include but not be limited to the center line of half streets, diagonal or perpendicular end terminations,
street edges without curb and gutter or single curb.

321.5.2 (A) Spreading and Finishing Equipment: Self-propelled mechanical spreading and finishing equipment shall be
provided with a vibrating screed or strike off assembly capable of distributing not less than the full width of atraffic lane. The
term screed includes any strike off device that operates by cutting, crowding, or other practical action which is effective on
mixtures at workable temperatures without tearing, shoving, or gouging, and which will produce a finished surface of the
smoothness and texture required. The screed shall be adjustable to the required template and elevation. The forward speed of
operation of self-propelled mechanical spreading and finishing equipment shall be so regulated that no irregularities will result
in the surface texture or smoothness of the mat due to excessive forward speed of the spreading machine. The forward speed of
operation shall not exceed 55 feet per minute unless the contractor can demonstrate to the satisfaction of the Engineer that higher
speeds will not affect the smoothness of the mat.

All material within the self-propelled mechanical spreading and finishing equipment shall be handled to prevent segregation of
the aggregate. Thisincludes but is not limited to devices such as augers, screws or slat conveyors. These devices shall extend
tothefinal or termination point wherethe material isbeing transported within the equipment. If any of the devicesfail to function,
the paving operation shall be terminated immediately until repairs are completed. Inthe case of the screed, auger extensionsand
vibrators shall be installed wherever the screed is extended more than one (1) foot beyond the end of the base auger or auger
extension. However, when placing material against an extremely uneven curb or edge over a short distance, the Engineer may
waive the auger extensions and vibrators.

Self-propelled mechanical spreading and finishing equipment shall be equipped with a control system capable of automatically
maintaining the screed elevation as specified herein.

The control system shall be automatically actuated from either areference line or surface through a system of mechanical sensors
or sensor directed mechanisms or devices which will maintain the paver screed at a predetermined transverse slope and at the
proper elevation to obtain the required surface. When directed, the transverse slope control system shall be made inoperative and
the screed shall be controlled by sensor directed automatic mechanisms which will independently control the elevation of each
end of the screed from reference lines or surfaces.

The controls shall be capable of working in conjunction with any of the following attachments:

(A) Ski-type device of not less than 30 feet in length.
(B) Taut stringline or wire set to grade.
(C) Short ski or shoe.

The Contractor shall furnish all necessary equipment to perform the paving operation including along ski or shoeand all required
stakes and wire. Should the automatic control system become inoperative during the day’s, work, the Contractor may be
permitted to place the remaining material on site using manual controls; however, no further material shall be delivered to the
project site, and work shall not be resumed thereafter until the automatic control system has been made operative.

In conditions where the curb and/or gutter is not even and true to grade, the Engineer may require the Contractor to use aski-type

device or stringline as described in A or B above to establish the grade of the asphalt concrete surface adjacent to the curb or
gutter.
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When trucks are backed into the self-propelled mechanical spreading and finishing equipment, it shall be in such a manner that
the equipment will not be jarred excessively or moved out of line. Once in position, the truck shall be securely attached to the
equipment during spreading and finishing.

When the Engineer deemsthat the automatic screed control operationisnot practical under a particular set of conditions, he/she
may order the use of manual control in lieu thereof. However, the machine shall be equipped with the automatic device.

Use of the spreader boxes will be permitted by the Engineer only in writing, under certain conditions, such asin alleys and on
narrow paving projectswhereit isnot practical to use self-propelled equipment. The spreader box will be equipped with areadily
adjustable strike off blade. In order to obtain a smooth surface manipulation of the controls of the spreader box shall be held to
aminimum. Trucks shall be backed into the spreader box in such a manner that the box will not be jarred excessively or moved
out of line and the trucks shall be securely attached to the spreading and finishing.

If approved in writing by the Engineer, asphalt base course material may be placed with a self propelled pneumatic tired blade
grader equipped with an automatic leveling device capable of accurately maintaining transverse slope of the blade at a preset
angle. The grader shall have a blade not less than 12 feet long. Motor graders shall be free from appreciable lost motion in the
blade control.

321.5.2 (B) Compaction Equipment: All rollersused in compaction of asphalt concrete shall be self-propelled and reversible,
with aminimum weight of 8 tons. All rollers shall be maintained to insure smooth operation in respect to steering, the ability to
stop, start and reverse. All rollers shall be equipped with an automatic device or devices capable of properly dispensing an
approved releasing agent on the wheel s to prevent the wheel s from picking up the asphalt concrete. Diesel fuel shall not be used
asareleasing agent. All rollers shall be equipped with scrapers to keep the wheels clean from asphalt and other debris.

Pneumatic-tired rollers shall be of the 2 axle tandem type, having arolling width of not lessthan 5 feet. All tires shall not be less
than 20 inches in diameter, shall be of the same size and shall have treads satisfactory to the Engineer. The roller shall be so
constructed that the operating weight per tire shall not belessthan 2000 pounds and thetires shall be spaced so that the entire gap
between adjacent tireswill be covered by thetread of the followingtire. Except as otherwise specified, each tire shall beinflated
to 90 psi and at all timesthe air pressure in each tire shall not vary more than 5 psi from the specified pressure. Pneumatic-tired
rollers shall be equipped with skirt-type devices mounted around the tires so that the temperature of the tires will be maintained
during the rolling process.

Steel-wheeled tandem rollers or vibratory rollers may be used where applicable. Inal cases, the larger of the two roller wheels
will be operated intheforward position. The steel wheels shall be straight, freefrom groovesand/or pits. Vibratory rollersshall
be operated in accordance with standard practices and manufacturer recommendations.

321.5.3 Leveling Course: A leveling course shall be used when specified, or as directed in writing by the Engineer, to bring
existing pavement to a uniform grade prior to placing an overlay or other course.

After the prime coat or tack coat has been applied, the leveling course mixture shall be spread to the proper width and to such
depth as will compact to the required thickness. Actual quantities of the mixture required will be determined by the Engineer.

The distance to which aleveling course may be spread in advance of covering it with the following course shall be as ordered by
the Engineer.

Theleveling course material shall beplaced inlayers, 2 inches maximum compacted thickness, prior to finishing by meansof self-
propelled spreading equipment, spreader box or motor graders as discussed above. Other means may be permitted for placing
the leveling course provided the method, at the discretion of the Engineer, can provide a finish surface that does not vary from
the design surface by more than the amount specified below. In order to obtain a smooth surface, manipulation of controls of the
paver shall be at a minimum. Unless otherwise permitted by the Engineer, adjustments shall not be made on less than 50 feet
intervals and any adjustment shall not result in a change in thickness of the pavement in excess of 1/8 inch. Except where the
machine is equipped with electronic grade controls.

The placing of the leveling course shall be not less than one lane width and for the longest practical length for any one lay,
preferably not less than 1200 feet. The exact width and length will be approved by the Engineer.
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Compaction shall be accomplished by use of pneumatic-tire or steel-wheel rollers. Rolling shall proceed concurrently with the
laydown of theleveling course. During therolling operation, the speed of theroller shall not exceed 3 miles per hour. Additional
rollers may be required depending on the placement rate of the asphalt concrete. 1f ample number of rollers are not present, the
contractor shall adjust the placement rate to accommodate the roller speed.

The leveling course shall be thoroughly compacted, smooth and true to grade and cross-section and free from ruts, humps,
depressionsor irregularities. Anacceptable surface shall not vary morethan 1/2 inch fromthelower edge of a25 foot straightedge
when the straightedge is placed parallel the centerline of theroadway. The straightedge shall be furnished by the Contractor and
shall be constructed of such lightweight materials that it can be handled by the inspector without assistance.

When deviations in excess of the above tolerance are found, such places as humps; or depressions shall be corrected to meet the
specified tolerance. All labor and equipment necessary to correct such deviations shall be at no additional cost to the Contracting
Agency. Adjustment in the cost for the material may be requested by either the Contracting Agency or Contractor depending on
the type of deviation.

321.5.4 Asphalt Base and Surface Course: Asphalt base and surface courses shall be spread and finished by means of self-
propelled mechanical spreading and finishing equipment as described and specified above, except as otherwise noted. The
compacted thickness of layers placed shall not exceed 150% of the Design Target Lift Thickness of Table 710-1 except as
otherwise provided in the plans and specifications, or if approved in writing by the Engineer.

When more than one course is placed, longitudinal joints of each course shall be staggered not less than 6 inches with relation
to the longitudinal joints of the underlying course.

Before a surface courseis placed adjacent to cold transverse construction joints, the joints shall be trimmed to a vertical face by
cutting (e.g., sawcut) the material back to itsfull depth to expose afresh surface. Thejoint shall becut ona10 to 15 degree skew
from aline perpendicular to the center line of the street or roadway. Thejoint formed when the fresh mixture is placed shall be
dense and well sealed. The transverse surface joints shall be tested with a 25 foot straightedge and shall conform to the
requirements herein for surface smoothness. For short overnight intermissions in paving, afull depth bulkhead (e.g., wooden
member) can be placed near the end of the day’ s pavement. The bulkheads and excess material will be removed just prior to the
placement of the following day’s pavement.

An approved joint heater shall be used on cold transverse or longitudinal joints where conditions are such that it is deemed
necessary by the Engineer. The joint heater shall be capable of heating the joint to a minimum temperature of 200 °F. for a
minimum depth of 1/4 inch at a speed commensurate with that of the laydown machine.

If it is deemed necessary by the Engineer to seal the joint, alight coat of asphalt emulsion shall be applied to the exposed edge
before the joint is made.

Sufficient rolling equipment shall be furnished to satisfactorily compact and finish the amount of mixture being placed. However,
there shall be a minimum of two rollers with two (2) operators on the project at al times. Upon direction of the Engineer, one
of therollersmay be apneumatic-tireroller. Duringrolling operations, the speed of theroller(s) shall not exceed 3 miles per hour.
If ample number of rollers are not present, the contractor shall adjust the asphalt placement rate to accommodate the roller(s)
speed. The type and required number of rollers shall be on the project and in acceptable operating condition, prior to the
placement of any asphalt material. All rollers shall be operated continuously from the breakdown through finish rolling. The
contractor may use vibratory rollersin lieu of the steel-wheeled roller, however when the thickness of the asphalt is one(1) inch
or less, dl rolling will be done in the static mode.

When more than one width of asphalt concrete material will be placed, a 6 inches strip adjacent to the area on which future
material isto belaid shall not be rolled until such material has been placed but shall not be left unrolled more than 2 hours after
being placed, unlessthe 6 inchesunrolled stripisfirst heated with ajoint heater. After thefirst strip or width hasbeen compacted,
the second width shall be placed, finished and compacted as provided for the first width, except that rolling shall be extended to
include the 6 inches of the first width not previously completed.

At any place not accessible to the roller, the mixture shall be throughly compacted with tampers and finished, where necessary,
with a hot smoothing iron to provide a uniform and smooth layer over the entire area compacted in this manner.

Breakdown rolling shall begin as soon as the mixture will bear the roller without undue displacement. Rolling shall be
longitudinal, overlapping on successive trips by at least 1/2 but not more than 3/4 the width of the rear wheels. Alternate trips
of theroller shall be of dightly different lengths. The motion of theroller shall at all time be slow enough to avoid displacement
of the mixture.
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Break down and compaction rolling shall be done by either steel-wheel or pneumatic-tire rollers. The Engineer may require a
pneumetic-tireroller for one of the rolling operations. Rolling shall continue until the specific gravity of the compacted mixture
isnot lessthan 95 percent of the specific gravity of specimens composed of the same materialsin similar proportionsor composed
of the same mixture compacted in the laboratory by the 75 blow method of AASHTO T-245 if the mix was designed by the
Marshall method. If the mix was designed by The Asphalt Ingtitute’s SP-2 Gyratory method, rolling shall continue until the
specific gravity of the compacted mixtureisnot lessthan 93 percent of the maximum theoretical specific gravity (ASTM D-2041)
of specimenscomposed of the samematerialsinsimilar proportionsor composed of the same mixture compacted inthelaboratory.

Finish rolling shall be done by means of steel-wheeled roller or avibratory steel-wheel roller operated in the static mode.

The completed surfacing shall be thoroughly compacted, smooth and true to grade and cross-section and free from ruts, humps,
depressionsor irregularities. An acceptabl e surface shall not vary morethan 1/4 inch from the lower edge of a25-foot straightedge
when the straightedge is placed parallel to the centerline of the roadway. The straightedge shall be furnished by the contractor
and shall be acceptable to the Engineer.

All streets shall be water tested for drainage in the presence of the Engineer or designated representative before final acceptance.
Any areasnot draining properly shall be corrected to the Engineer’ ssatisfaction at the Contractor’s expense. Water for thistesting
shall be provided and paid for by the Contractor.

When deviations in excess of the above tolerance are found, humps or depressions shall be corrected to meet the specified
tolerance, or shall be cut out along neat straight lines and replaced with fresh hot mixture and thoroughly compacted to conform
with and bond to the surrounding area. Materials and work necessary to correct such deviations shall be at no additional cost to
the Contracting Agency.

321.5.5 Preservative Seal: An asphalt concrete preservative seal shall be used on al new asphalt concrete pavement and shall
comply with Section 334. The Engineer will make a field determination and provide the actual application rate or delete the
requirement. This seal isnot required for pavement matching and surface replacement over pipe trenches, etc., unless specified
in the special provisions.

321.6 CORRECTIVE REQUIREMENTS FOR DEFICIENCIES:

321.6.1 Thickness: The engineer or the permittee will test the density and thickness of the asphalt concrete after pavement
construction is complete, using cores. The coreswill be taken by the Engineer at random locations, at a minimum sampling rate
of one core per 1,000 feet of lineal distance per paver passwidth. For residential streets, a paver pass width will be considered
to beaminimum of 12 feet. For residential streets, aminimum of one core will be taken between intersecting streets or portions
thereof. When a deficiency of more than /4 inch is found, two additional coreswill be taken not closer than 100 feet apart nor
closer than 100 feet to the original core, and the average of these three cores will be used to determine the amount of the
deficiency. Further cores may be taken by the Contractor if he so chooses, to determine the limits of the deficiency, and shall be
at no additional cost to the Contracting Agency but shall not be used in determining the average thickness of the pavement.
Thickness of the cores shall be determined by average caliper measurement. Where pavement thicknessis deficient by 1/4 inch
or less, it will be paid for at the contract price. The contractor shall repair al of the core holes using hot asphalt concrete from
the project or a high quality asphalt based patching compound.

Wherethe pavement is deficient in thickness by more than 1/4 inch but not morethan 1/2 inch, payment will be reduced per Table
321-1.
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TABLE 321-1

PAVEMENT THICKNESS PAYMENT REDUCTION (AC)
For Thickness Deficiency of More Than 1/4 inch and lessthan 1/2 inch

Specified Mat Thickness Reduction in Payment or Corrective Action

A: When the agency is the contracting party:

Lessthan 1.5 inches 50%
1.50 inchesto 1.99 inches 33%
2.00 inches to 2.49 inches 25%
2.50 inches to 2.99 inches 20%

3.00 inches and over 17%

B: When the agency is not the contracting party (work under permit, e.g. subdivision, utilities, etc.)

For all thicknesses Corrective action shall be the same as that for
pavement thickness deficiencies exceeding 1/2
inch as described below.

When the deficiency of the pavement thickness exceeds 1/2 inch, the pavement shall be overlaid on the area affected, but in no
case less than one City block or 660 feet, whichever islessin length, for the full width of pavement, with anew mat of material
specified by the Engineer, equal in thickness to the deficiency but not lessthan 1/2 inch in any instance. Thisisto be done at no
additional cost to the Contracting Agency. At locations where specific grades must be maintained, such as adjacent to curb and
gutter or to accommodate drainage, the asphalt concrete surface may require milling prior to placement of the overlay.

When the pavement is deficient in thickness by more than 1/4 inch, all coring done to establish this premise shall be done by a
laboratory that is independent of the contractor, and who is working under the direction of the Engineer. The cost of thiswork
shall be born by the contractor by reduction of payments due under the contract.

321.6.2 Density: The Engineer or the permittee will test the density and thickness of the asphalt concrete after pavement
construction is complete using cores. The cores will be taken in the same pattern as defined in Section 321.6.1, except that
additional cores shall be taken if the density isless than the specified density. When the density represented by the average of
three coresis deficient and the Contractor is unableto correct the deficiency, corrective action will be taken as prescribein Table
321-2. For the purposes of this specification, the material represented by the set of three cores shall include al of the material
placed in that paver pass for alength extending from half the distance to the previous core to half the distance to the next core.

At the discretion of the Engineer, for density deviations equal to or less than one percent, the average density of al of the cores
taken from a given day’ s production may be used to represent all of the material placed that day.

The Agency’s approval of the mix design does not guarantee the mix can be compacted to the specified limits. The Contractor
shall work closely with the mix designer, compaction equipment manufacturers and the material supplier to assure the mix
approved for use on the project can be compacted to the limits specified.
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TABLE 321-2

PAVEMENT DENSITY CORRECTION (ASPHALT CONCRETE)

Deviation Below Specification Action

A. When the Agency isthe Contracting Party:

Equal to or less than 1.0% $1.00/ton of Asphalt Concrete penalty
Greater than 1.0% and equal to or less than 2.0% $2.00/ton of Asphalt Concrete penalty
Greater than 2.0% and equal to or less than 3.0% $3.00/ton of Asphalt Concrete penalty
Greater than 3.0% See Note Below

B. When the Agency is not the contracting party (work under permit, e.g.: subdivisions, utilities etc.)

Equal to or less than 2.0% See Agencies policies, amendments, etc. pertaining to the
action

Greater than 2.0% and equal to or less than 3.0% Mill and inlay at a minimum depth of three times the
nominal aggregate size using the same mix as specified for
the project

Greater than 3.0% See Note Below

Note:  The Contractor shall remove and replace the entire asphalt layer that is deficient. The dimensions of the repairs shall
be the width of the paver or 12 feet, whichever isgreater, and the length of one City block or 660 feet, whichever isless.

321.6.3 Mineral Aggregate: When the mineral aggregate gradation deviates from the requirements of this specification in an
amount which, in the opinion of the Engineer, will affect the stability or durability of the mix, the Contractor shall, as directed
by the Engineer, either: removethe asphalt concreteand replaceit with material which meetstherequirementsof thisspecification,
or place an additional mat of such thickness and gradation as required by the Engineer which will, in the opinion of the Engineer,
correct the deficiency.

The above corrective work, due to deviations from the requirements for mineral aggregate, shall be done at no additional cost to
the Contracting Agency.

321.6.4 Acceptance Testing Requir ements: Tests used to determined acceptance under Section 321.6 will be performed by the
Engineer or alaboratory employed by the Engineer. In either case, the laboratory shall be accredited by the AASHTO Materias
Reference Laboratory (AMRL) or an equivalent certification Agency for AASHTO Method T 166.

If the Contractor hasreason to question the validity of any of the acceptancetest results, he may request that the Engineer consider
verification testsfor final acceptance. Any request for verification testing must describe the Contractor’ sreasonsfor questioning
thevalidity of theoriginal acceptance resultsand must clearly describewhich set of acceptancetestsarein question. The Engineer
may either accept or reject the request for verification testing.

If the Engineer acceptsthe request for verification testing, he will engage an independent laboratory who is accredited by AMRL
or equivalent. The independent laboratory shall be paid by the Engineer and shall perform a completely new set of acceptance
tests (as required by 321.6) representing the area or set of testsin question. These tests shall include unit weight and thickness
of cores, aswell as Marshall or Maximum theoretical unit weight of the material obtained from the cores.

The verification tests shall be made on 6-inch diameter core specimens taken as near as it is practical to the acceptance test
locations. For each sample, a minimum of three core specimens shall be taken, and the average values for unit weight and/or
thickness shall be used.
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An adequate number of cores will be taken so their combined weight will be sufficient for a laboratory unit weight test in
accordancewith ASTM D2041 or AASHTO T 166, as appropriate for the specified mix design. The appropriate laboratory unit
weight test shall be performed on the verification sample after re-heating and re-mixing the core specimens. The cores shall be
prepared for testing by cleaning with a steel brush and by removing any extraneous lifts of differing materials. After removing
extraneous materials, the entire core specimenwill be usedinthelaboratory unit weight determinati on without removing aggregate
particles that were cut by coring or trimming.

The number of samples taken will be in accordance with the Engineer’ s acceptance test frequency. The independent |aboratory
shall compilethetest resultsand transmit them to both the Engineer and the Contractor. Theindependent laboratory shall include
aletter signed by an Engineer registered in the State of Arizona, who is a specialist in asphalt concrete. The signed letter shall
give an opinion that the material evaluated either does or does not comply with project specifications, and shall clearly describe
any deficiencies.

If the difference in test results of the independent laboratory versus the original acceptance laboratory falls outside the multi-
laboratory precision statements for the test methods being used, the contracting Agency will bear the cost of the verification
testing. If the differencein tests results fall within the multi-laboratory precision statement, the cost for verification testing will
be deducted from payments that were to be made to the Contractor. For test methodsthat do not have multi-laboratory precision
statements, the cost for verification testing will be deducted from payments that were to be made to the contractor.

321.6.5 Asphalt Cement Content: Corrective requirements and penalties for deficient asphalt cement as determined by tests
conducted onthe asphalt material used for paving shall be asindicated in Section 710.4.2 Asphalt Cement Content and Table 710-
10 Asphalt Cement Content Corrective Action for Deviations.

321.6.6 Air Voids. Corrective reguirements and penaltiesfor deficient air voids as determined by tests conducted on the asphalt
material used for paving shall be as indicated in Section 710.4.4 VVolumetrics and Table 710-11 Laboratory Voids Acceptance
and Penalties.

321.7 CURBS:

The curb shall be placed by an approved extrusion type machine. In the event the Contractor wishes to utilize a template which
variesfrom the cross-section shown on the plans, such change must meet the approval of the Engineer. The asphalt mix used shall
bea9.5 mmmix. Onepercent by weight of thetotal mixture shall consist of agranulated synthetic resin stiffener, Lexite or equal,
complying with the following characteristics:

Softening Point (Ring & Ball) ASTM D36 210°F. minimum
Acid Number ASTM D465 Lessthan 1.00
Saponifiable matter ASTM D464 Lessthan 1%
| odine Number ASTM D29 175—185

321.8 MEASUREMENT:

Asphalt concrete pavement will be measured by the ton, or by the square yard, for the mixture actually used as allowed above,
which shall include the required quantities of mineral aggregates, filler material, asphalt cement, and sand. Measurement shall
include any tonnage used to construct intersections, roadways, streets, or other miscellaneous surfaces indicated on the plans or
as directed by the Engineer.

Weighmaster's Certificates, in accordance with Section 109, will be provided regardless of method of measurement.

Thebid price per ton or square yard for asphalt concrete shall include the cost of the asphalt cement in the percentages as specified
in Section 710.
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Asphalt concrete curbs will be measured by the linear foot, parallel to the base or foundation, unless otherwise specified.

Preservative seal for asphalt concrete pavement will be measured by the gallon diluted, unless otherwise indicated in the special
provisions.

321.9 PAYMENT:

The asphalt concrete measured as provided above, will be paid for at the contract price per ton or square yard, which price shall
be full compensation for the item complete, as herein described and specified.

Payment for tack coat will be by the ton diluted, based on the rate of application; as directed by the Engineer.

The quantities of preservative seal, measured as provided above will be paid for at the contract bid price per gallon diluted or as
specified, which price shall be full compensation for the item complete as herein described or as specified.

No payment will be made for any overrun in quantity of asphalt concrete in excess of 10 percent based on actua field
measurement of area covered, design thickness, and a unit weight of 145 pounds per cubic foot. The calculations and payment
for overrun will be by individual bid item. To compensate or adjust for a thickness deficiency in an underlying asphalt concrete
course, the Engineer may authorize a quantity increase in excess of 10 percent for a subsegquent asphalt concrete course. In such
cases, the quantity in excess of 10 percent will be paid for at the lowest unit bid price.

Payment for the curbs will be at the contract unit price bid per linear foot, which price shall be full compensation for the curb
completein place, including all necessary labor, equipment and material.

Except as otherwise specified in the special provisions, no separate payment will be made for work necessary to construct
miscellaneous items or surfaces of asphalt concrete.

End of Section
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SECTION 322

ASPHALT CONCRETE OVERLAY
322.1 DESCRIPTION:

Asphalt concrete overlay consists of the placing and compaction of plant mix asphalt concrete over existing asphalt concrete
paving. The thickness of the overlay shall be as shown on the plans or as specified in the special provisions. Preliminary
preparation of existing surfaces will be required except when accomplished by the Contracting Agency, and it isso stipulated in
the special provisions. With the exception of those which have been preheated and remixed only, existing surfaces shall receive
atack coat.

3222 MATERIALS:

The tack coat, asphalt concrete mix and transportation of the mix shall be as specified in Sections 710 and 321, except for the
maximum size of aggregate and percentage of binder which shall be as specified in the following paragraph.

322.3 ASPHALT CONCRETE:

Theaggregate gradation and percentage of asphalt binder shall bein accordancewith Section 710 usingal2.5 mmmix for overlay
more than oneinch in thickness and a 9.5 mm mix for overlay oneinch or lessin thickness, unless otherwise shown or specified
in the specia provisions.

322.4 PREPARATION OF SURFACES:
Except when they have been preheated and remixed, surfaces shall be prepared as follows:

Before placing asphalt concrete overlay, severely raveled areas or cracked areas that are depressed more than 3/4 inch from the
adj oining pavement shall be cut out and patched at least 48 hours prior to the resurfacing operation. Over-asphalted areasor rough
high spots shall be removed by burning or blading. Large shrinkage cracks shall be filled with asphalt sealing compound
acceptable to the Engineer. The entire surface shall be cleaned with a power broom. Ravel ed areas that do not require removing
shall be cleaned by hand brooming. The above are incidental, and the cost thereof shall be included in the bid items.

After surfaces have been prepared to the satisfaction of the Engineer, they shall receive atack coat as specified in Section 321.
Trafficwill not be permitted over surfaceswhich havereceived atack coat. When the overlay isto extend onto the concrete gutter,
the gutter shall be thoroughly cleaned of loose dust and cement particles and shall be tack coated.

322.5 CONSTRUCTION METHODS:
Placing and rolling on the asphalt concrete and the smoothness of the surface shall be as specified in Section 321.
3226 MANHOLES:

Manholes shall be built up and theframes set flush with the fini shed surface of the new paving, and tops of valve boxes, clean-outs
and other existing structures shall be adjusted to finish grade. In the event the base course and original paving have been removed
or disturbedinorder to build up the manhol e, they shall be replaced with approved material swhich shall bethoroughly compacted.
The asphalt concrete around the manhole frame shall be completed and made flush with the adjacent overlay.

322.7 PAYMENT:

Payment for tack coat and asphalt concrete will be as specified in Section 321 except as noted above.

End of Section

322-1



SECTION 323

HEATER REMIX RESURFACING
323.1 DESCRIPTION:

Heater remix resurfacing consists of heating, scarifying and remixing existing asphalt concrete paved surfaces, and unless
otherwise specified in the special provisions, followed by the application of arejuvenating agent and an asphalt concrete overlay.

323.2 COORDINATION:

There shall be close coordination between those performing the heating and remixing operation and those placing the asphalt
concrete overlay.

323.3 WEATHER CONDITIONS:

Heater remix resurfacing shall not be donewhenitisraining or thereisathreat of rain. The ambient temperature shall be at least
50°F. and rising and the application shall cease when the temperature is 55°F. and falling.

323.4 SURFACE PREPARATION:

The pavement to be treated shall be cleaned of trash, debris, earth or other deleterious substances present in sufficient quantity
to interfere with the work to be performed.

323.5HEATER SCARIFY REMIX EQUIPMENT:

The heater remixer shall consist of aninsulated 8-12 foot minimum adj ustabl e width heating furnace chamber with portsto inject
fuel and air for satisfactory combustion without excessive smoke. The use of highly volatile fuels for heating, such as gasoline,
will not be permitted withinthe boundaries of any incorporated City. Use of said highly volatilefuelsfor heating may be permitted
in unincorporated areas only if authorized in writing by the Engineer prior to such use. The burners shall berated at 10,000,000
BTU per hour minimum. The hourly production shall be not lessthan 1100 square yards of heated and remixed surface. Movable
exhaust ducts shall be provided and equipped with shields to protect trees and adjacent shrubbery. The heating chamber and
scarifier shall be positively controlled by side shifting and rear wheel steering to heat areas divergent from the central axis of the
machine at intersections and along existing structures. The scarifier shall be sectioned and spring tensioned to insure continuous
and undiminished pavement contact. It shall be equipped with automatic rel ease mechani sm to protect manhol es and valve boxes
from damage.

323.6 HEATING AND REMIXING:

Prior to heating and remixing, all manholes in the path of the heater shall be checked for presence of explosive gases and
ventilated, if necessary. The existing surface shall be evenly heated and remixed to a depth of from 0.05 to 0.08 foot by a
continuously moving surface heater remixer machine. The remixed surface shall be left in an evenly spread condition and
aggregate shall not be pulverized, spalled or broken. At least 80 percent of the aggregate shall be remixed by spinning or tumbling
and heated to a minimum temperature of not less than 250°F. measured within 3 minutes following heating. The asphalt binder
shall not be charred in excess of 0.10 of 1 percent. No uncontrolled heating causing differential softening of the upper surfaces
without affecting the underlying structure will be permitted. The remixed layer shall be uniformly and evenly heated throughout.

323.7 ASPHALT REJUVENATING AGENTS:

Following the mixing operation, an asphalt rejuvenating agent, or emulsion, if required, of thetypedesignated inthecontract, shall
beapplied at therate hereinafter specified, by apressuredistributor whiletheremixed material isstill hot. The pressuredistributor
shall be as specified in Section 330.

Where the contract requires the use of an asphalt rejuvenating agent, or emulsion, it will designate one of the following types:

(A) Typel asphalt rejuvenating agent, a cationic oil and resin emulsion, shall comply with Section 718 and shall be applied at
the rate of 0.07 to 0.15 gallons of undiluted concentrate per square yard. However, the exact quantity shall be as directed by the
Engineer.
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The Contractor shall furnish the Engineer with the brand name and name of the manufacturer of the Type | asphalt rejuvenating
agent he proposes to use and the material shall be approved by the Engineer before it is used. The Contractor shall also furnish
the Engineer with a manufacturer's certificate of compliance indicating quality and specification control.

(B) Typell asphalt emulsion shall be SS-1 or SS-1h emulsified asphalt as specified in Section 713 and shall be applied at the
rate of 0.10 to 0.20 gallons per square yard undiluted. However, the exact quantity shall be as directed by the Engineer.

323.8 ASPHALT CONCRETE OVERLAY:
Asphalt concrete overlay shall be in accordance with applicable requirements specified in Section 322.

The asphalt concrete overlay shall be placed within 48 hours after the heating and remixing operation, unless otherwise specified
in the special provisions.

The overlay shall also cover existing pavement over areas not accessible to the heater remixer. Such areas including edges of
adjoining concrete, shall receive atack coat and joints shall be finished as specified in Section 321.

323.9 PAYMENT:

Payment for heater remix surfacing will be made on the basis shown below:

(A) Heater Remix Only Square Yard
(B) Typel Asphalt Rejuvenating Agent Ton (Undiluted)
(C) Typell Asphalt Emulsion Ton (Undiluted)
(D) Asphalt Concrete Overlay Ton or Square Yard
(E) Tack Coat Ton (Diluted)

End of Section
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SECTION 324

PORTLAND CEMENT CONCRETE STREET PAVEMENT
324.1 DESCRIPTION:

Thisitemshall consist of construction of apavement composed of plainjointed portland cement concrete on aprepared subgrade.
The Contractor shall furnish all labor, materialsand equi pment necessary for the construction of the pavement in accordance with
these specifications and in reasonably close conformity to the lines, grades, thicknesses and details indicated by the plans or as
established by the Engineer. All tests shall be performed by alaboratory approved by the Engineer.

3242 MATERIALS:

324.2.1 Portland Cement Concrete: Portland cement concrete shall conform to the applicabl e requirements of MAG Standard
Specifications Section 725 and the additional requirements of this section.

Concrete shall develop amodulus of rupture of not less than 520 psi within 14 days after placement, and not less than 650 psi at
28 days age asdetermined by tests of specimensfabricated in accordancewith ASTM C-31 and tested in accordancewith ASTM
C-78 procedures. The Contractor shall submit data acceptable to the Engineer at least 30 daysin advance of the start of concrete
paving operationswhich demonstratethat concrete produced with material sand proportionsasproposed for usein theconstruction
will conformto the modulus of rupture requirements of these specifications. The datashall include results of compressive strength
tests conducted at the same age asmodul us of ruptureteststo establish the correl ation which can be expected between the flexural
and compressive strength properties of the concrete. The Engineer may, at hisoption, use compressive strength tests of specimens
fabricated in accordance with ASTM C-31 and tested in accordance with ASTM C-39 to verify conformance to the modul us of
rupture requirements of these specifications.

The maximum concrete slump shall be as determined by the approved mix design.

324.2.2 Concrete Materials: Portland cement conforming to the requirements of ASTM C-150 for Type I11, low-alkali, may
be used at the Contractor's option. Aggregates shall be crushed rock or gravel conforming to the requirements of ASTM C-33.
Coarse aggregate gradation shall conformto requirementsfor Size No. 57. Fine aggregates shall have an average sand equivalent
of not less than 75 when tested in accordance with the requirements of AASHTO T-176 or ASTM D-2419.

324.2.3 Reinfor cement: Tiebarsshall bedeformed billet steel reinforcing bars conforming to the requirementsof ASTM A-615,
Grade 40.

Dowel bars shall be plain round bars conforming to the requirements of ASTM A-615, Grade 40. One-half the length of each
dowel bar shall be painted with one coat of tar paint.

Metal sleeves of an approved design shall be provided for use with dowel bars. Sleeves shall cover 2 inches, plus or minus 1/4
inch, of the dowel, shall have a closed end with a suitable stop to hold the end at least 1 inch from the end of the bar, and shall
be designed to prevent collapse during construction. An approved basket support shall be used to hold bars parallel to pavement
surface.

324.2.4 Curing Materials: Materials for curing concrete shall conform to the requirements of Section 726.

324.2.5 Joint M aterials. Joint sealant shall be aone component, hot-poured type, conforming to the requirements of ASTM D-
3406.

Back-up rod or tape and bond breakers provided to control the depth of sealant, achieve the desired shape factor, support sealant
against indentation and sag, or to prevent bond of the sealant to the bottom concrete surface shall be compatible with the joint
sealant material.

Other pour-type joint sealants conforming to the requirements of Subsection 729.2 may be used if approved by the Engineer.

Preformed expansion joint filler shall conform to the requirements of ASTM D-1751.
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324.3 CONSTRUCTION METHODS:

324.3.1 General: Pavement shall be constructed with mechanical equipment utilizing stationary side forms or by the use of
dlipform paving equipment without stationary side forms. Manual methods of placing and finishing concrete with stationary side
forms may be permitted by the Engineer for areas inaccessible for mechanical equipment.

Curbs, or combined curb and gutter, shall be constructed along the edges of all pavement where shown in the plans and shall be
formed to the cross-section in accordance with the plans. Curbs may be constructed integrally with the pavement using aslipform
or extrusion equipment or placed immediately after finishing operations by hand forming or using face forms. They may also be
constructed as a separate operation after pavement construction using forms, slipform, or extrusion equipment. The edge of each
gutter of the curb and gutter section built first may be used asaformin lieu of the setting of stationary side forms. Curbs, or curb
and gutter, constructed as a separate operation shall otherwise conform to the requirements of Section 340. All curbsand gutters
shall have the same thickness as the main roadway section. All joints shall be aligned with roadway joints.

324.3.2 Equipment: Design, capacity, and mechanical condition of equipment and tools necessary for handling materials and
performing all parts of thework shall be approved by the Engineer. Equipment shall be at thejobsite sufficiently ahead of the start
of concrete paving operations to permit thorough examination and approval by the Engineer prior to start of concrete paving.

Equipment used to place concrete may consist of one or more machines, shall be capable of uniformly distributing and
consolidating the concrete asit is placed without segregation and shall be capable of producing concrete pavement which will
conform to the required cross-section with a minimum of hand work. The number and capacity of machines furnished shall be
adequate to perform the work required at arate equal to the concrete delivery rate.

Vibrators shall be used to consolidate concrete; the rate of vibration shall be not less than 3,500 cycles per minute for surface
vibrators and not less than 8,000 cycles per minute for internal vibrators. Power to vibrators mounted on mechanical equipment
shall be so connected that vibration ceases when forward or backward motion of the machineis stopped. Contractor shall furnish
atachometer or other suitable device for measuring and indicating the frequency of vibration.

Slipform pavers shall be equipped with high frequency internal vibrators mounted with axes either parallel or normal to pavement
alignment for the full paving width. Vibrators mounted with axes parallel with pavement alignment shall be spaced at intervals
not to exceed 24 inches, measured center-to-center. Vibrators mounted with axes normal to pavement alignment shall be spaced
so that lateral clearance between individual vibrating units does not exceed 6 inches.

Slipform paving equipment which will be wholly or partially supported on subgrade shall be equipped with traveling side forms
of sufficient dimensions, shape and strength to support the concrete at free edges laterally for a sufficient length of time during
placement to produce pavement of the required cross-section, and shall be equipped and operate with automatic sensing and
control devices such that the machine automatically senses deviations from the established guideline and performs the necessary
corrective maneuvers to overcome variations from correct grade and alignment.

When concrete will be placed adjacent to existing pavement or curb and gutter, that part of the equipment supported on the
existing pavement or curb and gutter shall be equipped with protective pads on crawler tracks or rubber-tired wheel swith bearing
surfaces offset a sufficient distance from the edge of the pavement or curb and gutter to avoid edge damage, or the surface of the
existing pavement or curb and gutter shall be otherwise protected against such damage in a manner approved by the Engineer.

324.3.3 Subgrade Preparation: Subgrade shall conform to the compaction and elevation tolerances specified for the material
involved, shall be kept smooth and compacted, and shall be free of all loose and extraneous material when concrete is placed.

The surface of the subgrade shall be uniformly moist when concrete is placed. The surface of the subgrade shall be moistened
immediately prior to placement of concrete if necessary to produce a uniformly moist condition. Any excess water standing in
pools or flowing on the surface shall be removed prior to placing concrete.

Construction equipment shall not operate on the subgradein the paving lane when conditions of thejob will permit operationfrom
outsidethelane. Whenjob conditions makeit necessary to operate equipment on the subgradein the paving lane, suitable runways
or other precautions shall be taken to prevent rutting or displacement of subgrade material. The grade shall be checked and
corrected immediately ahead of concrete placement and all disturbed grade shall be properly recompacted.
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When concrete pavement will be placed with dipform paving equipment which will be supported and operate on the subgrade,
the subgrade and slipform paver track area shall be brought to proper grade and cross-section by means of a properly designed
and operated machine.

324.3.4 Stationary Side Formsand Setting of Forms: Sideform sectionsshall be straight, free fromwarps, bends, indentations
or other defects. Side formsshall be of metal, have abasewidth of at |east four inchesand aminimum depth equal to the thickness
of the pavement. No section shall show avariation fromatrue plane greater than 1/8 inch inten feet onthetop of theform or more
than 1/4 inch in ten feet on the inside face. Flexible or curved forms of proper radius shall be used for curves of 100 feet radius
or less. Suitable materials other than metal may be used to form end closures or at other locationswhere use of metal formsis not
practical when approved by the Engineer. Forms shall be thoroughly cleaned and oiled each time they are used.

Forms shall be of such cross-section and strength and so secured and supported on the subgrade asto resist the pressure of the
concrete when placed and the impact and vibration of any equipment they are to support without springing or settlement. The
method of connection between sections shall be such that the joints shall not movein any direction.

Subgrade under forms shall be compacted and cut to grade so that the form when set will be uniformly supported for its entire
length at the specified elevation. Forms shall be so supported and secured during the entire operation of placing and finishing that
they will not deviate vertically at any point more than 1/8 inch from the proper elevation. Forms shall be set to the required lines
and grades well in advance and for a distance sufficient to prevent delay in placing concrete, and shall be approved by the
Engineer prior to placing concrete. When any form has been disturbed or any grade has become unstabl e, the form shall be reset
and rechecked.

Side forms shall remain in place until the day after placing concrete, and in all cases until the edge of the pavement no longer
requiresthe protection of the forms. Forms shall be carefully removed in such amanner asto avoid damage to the pavement. Use
of pry bars between the pavement and the forms will not be permitted.

324.3.5 Placing, Spreading and Compacting: Except when otherwise approved by the Engineer, concrete shall be deposited
on the subgrade and spread full width using mechanica methodsthat result inaminimum of handling and segregation. Necessary
hand spreading shall be done with shovels, not rakes. Placement shall be continuous between transverse joints without the use of
intermediate bulkheads.

The Contractor shall make adequate advance arrangements for preventing delay in delivery and placing of concrete. Aninterval
of more than 15 minutes between placing of any two consecutive batches shall constitute cause for stopping operations, and
Contractor shall install aconstruction joint in the concrete already placed at the location and of the type directed by the Engineer.

Concrete shall be deposited as near to expansion and construction joints as possible without disturbing them but shall not be
dumped onto a joint assembly. Concrete shall be thoroughly consolidated against and along the faces of all forms, adjacent
pavement or curb and gutter, and on both sides of all joint assemblies. Vibrators shall not be permitted to come in contact with
joint assemblies, the grade, or side forms, and shall not be operated longer than 15 seconds in any one location.

Manual methods of placing, spreading, and compacting may be used in the construction of pavement lanes of irregular width or
widths less than 10 feet, and sections of intersections or other locations with complex variable surface configurations when
permitted by the Engineer. Workmen shall not be allowed to walk in the freshly placed concrete with boots or shoes coated with
earth or other foreign substances.

324.3.6 Shaping and Initial Finishing: Concrete shall be struck off, consolidated, and float-finished with a dipform paver,
mechani cal finishing machine, vibrating screed, or by hand fini shing methods when approved by the Engineer so that the compl ete
pavement will conform to the thickness and cross-section requirements of the plans and specifications. When the pavement being
constructed is contiguous to existing parallel concrete pavement or curb and gutter, the elevation of the new pavement surface
shall conform as closely as possibleto the elevation of the existing pavement or gutter surface and in amanner which will prevent
ponding.

Water shall not be applied to the pavement surface during screeding and finishing operations in excess of the amount lost by
evaporation. Adding water to the surface of the concreteto assist in finishing operations shall not be permitted. When applications
of water to the surface are required to prevent rapid evaporation of water from the surface during finishing operations, it shall be
applied as afog spray and with approved spray equipment.
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324.3.6 a) Slipform Supported on Subgrade Method: The equipment shall spread, consolidate, screed and float-finish the
concrete in one complete pass of the machine. The machine shall be operated with as nearly a continuous forward movement as
possible and all paving operations shall be so coordinated as to provide uniform progress with stopping and starting of the paver
held to a minimum. Sliding side forms shall be rigidly held together to prevent spreading. Any edge slump of the pavement,
exclusive of edge rounding, in excess of 1/4 inch shall be corrected.

No abrupt changesin longitudinal alignment of the pavement will be permitted. The horizontal deviation shall not exceed 1 inch
from the alignment established by the Engineer.

While concrete is being spread, compacted and shaped, vibrating units shall be operated within fresh concrete so that the
longitudinal axis, at the center of each unit, isnot more than 6 inches above the top of the subgrade. Amplitude of vibration shall
be sufficient to be perceptible on the surface of concrete along the entire length of vibrating units and for adistance of at least one
foot therefrom.

324.3.6 b) M echanical Equipment Supported on Fixed Form M ethod: When concrete is spread without the use of internal
vibration, the finishing machine shall be equipped with vibrating equipment that will internally vibrate the concrete for the full
paving width and with not |ess than two oscillating or reciprocating screeds. Concrete shall be struck off and consolidated so that
the surface will conform to the finished grade and cross-section shown on the project plans and with sufficient material on the
surface for floating operations.

After the concrete has been struck off and consolidated, it shall be floated with a longitudinal float of a type approved by the
Engineer.

A slipform paver or asingle machine which will effectively spread, consolidate, screed, and float in one operation may be used
in lieu of separate finishing and floating equipment.

324.3.6 ¢) Manual M ethodswith Fixed Forms. Concrete shall be deposited, spread and struck off to such an elevation that,
when properly consolidated, the surface will conform to the required linesand grades. Concrete shall be consolidated by internal
vibration asit is struck off with a screed. A slight excess of concrete shall be kept in front of the screed at al times during the
strike-off operation.

After consolidation and screeding, concrete shall betamped to the proper surface el evation and cross-section using either aheavy
plank with alength in excess of the width of pavement being placed by one foot or more, or with a mechanical vibrating unit
spanning the full width between forms. The tamping plank, if used, shall be stiffened as necessary to prevent sag and shall have
the lower tamping edge shod with metal. The tamping plank shall be moved forward with a combined vertical tamping and
longitudinal screeding motion so that the concrete will be thoroughly consolidated and the surface screeded to the required
elevation. A small surplus of concrete shall be kept in front of the tamper or vibrating unit. Tamping or vibrating shall continue
until the specified cross-section is obtained and the mortar flushed slightly to the surface. On grades in excess of 5 percent a
second strike board shall follow from 25 to 50 feet behind the tamper or vibrating unit and shall be used in the same manner to
remove waves caused by the flow of concrete behind the first strike board.

Other methods than the tamping plank may be utilized for screeding when approved by the Engineer.

Pavement shall be finished smooth and true to grade with suitable manually operated floats or powered finishing equipment.
324.3.7 Final Finishing: After the pavement hasbeenfloat finished, it shall be scraped with a 10-foot |ong strai ghtedge equipped
with a handle to permit operations from the edge of the pavement, and excess water and laitance shall be removed from the
surface. The straightedge shall be operated parallel to the centerline of the pavement and shall be moved forward one-half length
after each pass. Irregularities shall be corrected by adding or removing concrete, and disturbed places shall be agan
straight-edged.

Long-handled wood floats shall be used only in areas not accessi ble to finishing equipment and in emergencies, and use of such
floats shall be confined to a minimum.
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The addition of water to the surface of the concrete to assist in finishing operations shall not be permitted unless approved by the
Engineer. When addition of water to the surfaceis permitted to prevent rapid evaporation of water from the surface during finish,
it shall be applied as afog spray with approved spray equipment.

Pavement edges and joints shall be edged in accordance with details shown on the project plans or as directed by the Engineer.

In advance of curing operations, pavement shall be given atexturing. Texturing shall be performed with an artificial turf dragwith
aboard added to assure the weight needed to obtain an approved surface. Artificia turf shall beamolded composite structurewith
polyethylene face, nylon and polyester backing, a pile height of 0.85 inches, and total weight of 75 oz./sg. yd. The approved
surface will be made by the Engineer on the initial construction and shall not be changed without approval. Each time the
construction is stopped or cause the texturing to stop, the artificial turf must be shaken clean before continuing.

324.3.8 Curing: Curing shall beginimmediately foll owing surface texturing and edging. Contractor shall have at hand and ready
to install before concrete placement begins the materials and equipment needed for adequate curing.

After finishing operations have been compl eted, the newly placed concrete shall be cured by moist curing methods, by application
of awhiteliquid membrane compound, or by acombination of these methods. All surfaces not covered by reasonably waterproof
forms shall be kept damp by applying water with a nozzle that so atomizes the flow of water that a fog mist and not a spray is
formed until the surfaceis covered with liquid membrane compound, the surface has hardened sufficiently to permit sprinkling
of the surface, or moist curing by covering with wet burlap or other approved material s can beinitiated. Moisturefromthenozzle
shall not be applied under pressure directly upon the concrete and shall not be allowed to accumulate on the concretein aquantity
sufficient to cause aflow and erode the surface. Moist curing shall be continued until liquid membrane curing compound or other
type of curing membrane is applied.

Membrane curing compound shall be applied to al pavement by automatic mechanical method from a construction bridge.

The edges of concrete slabs exposed by the removal of forms shall be protected immediately to provide these exposed surfaces
with continuous curing treatment equal to the method selected for curing the pavement surface.

The membrane method of curing may be applied behind thefinal finishing operation after all free water has disappeared from the
surface. Complete and uniform coverage at the rate of one gallon per 100 square feet, or as otherwise recommended by the
manufacturer, shall be required. Compound shall be kept agitated to prevent pigment from settling.

324.3.9 Joints:

324.3.9.1 General: Jointsshall be provided inthe pavement of thetype, dimensionsand at thelocations asindicated inthe plans
or as specified herein.

Joints in concrete pavement will be designated as transverse expansion joints, longitudinal or transverse construction joints,
longitudinal or transverse weakened planejoints, or isolation joints. Thefacesof all joints shall be perpendicular to the pavement
surface. Joints shall be constructed in accordance with the details shown in the plans and in accordance with the following
provisions.

At all times prior to acceptance of the construction, joints shall be maintained clean and free of al soil, gravel, and other foreign
material except approved types of joint filler materials.

324.3.9.2Longitudinal Joints: Longitudinal jointsshall be weakened plane or construction joints. Longitudinal weakened plane
joints shall be constructed by sawing or by insertion of a parting strip in the plastic concrete to be left in place. Longitudinal
construction joints shall be constructed with tie bars or keyways as indicated in the plans.

324.3.9.3 Transverse Joints: Transverse joints shall be weakened plane, construction or expansion joints. All transverse
weakened plane joints will be constructed by sawing and in accordance with the details shown in the project plans. Transverse
constructionjointsshall be constructed with dowel sor with sawed keywaysand i n accordance with the detail sshown inthe project
plans. Transverse expansionjointsshall be constructed asbutt jointswith vertical expansion joint filler and with or without dowel
barsin accordance with the detail s shown in the project plans. Dowel bars shall be supported on abasket-type system with abase
plate on subgrade and up the side form to prevent material from entering dowel openings.
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324.3.9.4 Joint Location: Longitudina joints shall be constructed between traffic lanes and at other locations as indicated in
the project plans.

Transverse construction joints shall be constructed at the end of a day's production or when placing of concrete is discontinued
for more than 45 minutes. Transverse construction joints will not be allowed within 500 feet of a structure unless otherwise
approved by the Engineer.

Transverse weakened planejointsin concrete placed inlanesadjacent to previously placed concrete shall belocated to align with
weakened plane joints in the adjacent lanes. No transverse weakened plane joint shall be constructed within 6 feet of another
transversejoint. When the planned spacing of transverseweakened planejointsresultsinlocation of aweakened planejoint within
6 feet of another transversejoint, the transverse weakened planejoint shall be rel ocated so it isnot within 6 feet of said transverse
joint.

Transverse expansion joints shall be located at the junction of the normal roadway pavement slab with bridge approach slabsand
at other locations as shown on the plans.

Isolation joints shall be provided around manholes, catch basins, or other elements which extend into or project through the
pavement and act as point of restraint to horizontal or vertical movement of the pavement.

324.3.9.5 Construction of Joints:

324.3.9.5.1 Sawed Joints: Sawed jointsshall be constructed by cutting agroovein the pavement using asingle or multiple-blade
power saw. The groove shall be cut to the dimensions shown on the project plans. Suitable guidelines or devices shall be used
to assure joints are cut true to the lines as shown on the project plans.

If joints are sawed in stages, the initial saw cut shall be of the minimum width specified and sawed to the required depth shown
on the project plans. The depth of theinitial saw cut in the construction of weakened plane joints shall be a minimum of 1/4 of
slab thickness.

Sawing of weakened plane joints shall be done before uncontrolled cracking takes place, and after the concrete has hardened to
the extent that tearing or raveling of the edges of the saw cut is not excessive. The exact time for all sawing shall be determined
by the Contractor when not otherwise specified herein.

Any procedure for sawing joints that results in premature, uncontrolled cracking shall be revised immediately. The Contractor
shall beresponsiblefor replacing or repairing areas contai ning uncontrolled cracking and for repairing spalled or chipped concrete
along the edges of sawed joints as directed and to the satisfaction of the Engineer.

After saw cutting of the joint and just prior to sealing the joint, the internal joint surfaces shall be cleaned of all dirt, curing and
compound residue, laitance and other foreign materials. Theinternal joint surface shall be defined asthe sawed portion of thejoint
and the resultant crack for the full depth of the pavement.

324.3.9.5.2 Construction Joints: Longitudinal and transverse construction joints shall be of the type and formed in accordance
with the details shown on Detail 224 or as directed by the Engineer.

324.3.9.5.3 Expansion and I solation Joints. Transverse expansion and isolation joints shall be formed in accordance with the
details shown on Detail 224 or as directed by the Engineer.

324.3.9.5.4 Sealing of Joints: Sealing of sawed joints where required shall be completed prior to the opening of the pavement
to traffic unless otherwise approved by the Engineer. When delayed sealing of sawed jointsis permitted, saw cuts and formed
recess to be filled with sealant shall be protected to ensure thorough curing of the concrete along the edges of the joint recesses
and to prevent entry of foreign materialsinto thejoint. At the Contractor's option, inert compressible joint filler material such as
plastic backer rod or upholstery cord may beinserted into jointsimmediately after sawing or forming of thejoint recessto provide
curing protection and prevent entry of foreign material. If absorptivefiller material isused, it shall be thoroughly moistened either
before or immediately after installation in the sawed groove. When filler material isrope, or similar material which does not fill
the entire depth of sawed groove, it shall be depressed not lessthan 1/2 inch bel ow the pavement surface before the pavement is
opened to traffic.
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Sealant shall be applied in accordance with the seal ant manufacturer's recommendations. A primer shall be furnished and applied
after the joint has been cleaned and prepared to receive sealant if so indicated in the manufacturer's recommendations.

Prior to the application of the sealant, an approved type of inert, compressible joint filler material such as plastic backer rod or
upholstery cord, or an approved type of bond breaker, shall be inserted along the joint in accordance with the details shown on
the project plans. The joint shall then be filled with sealant to a level not less than 1/8 inch or more than 1/4 inch below the
elevation of the pavement surface adjacent to the joint edge.

The equipment used to apply sealant shall be as recommended by the sealant manufacturer. Sealant shall not be spilled on the
surface of the concrete pavement, and Contractor shall remove any sealant inadvertently spilled on the pavement surface.

324.3.9.5.5Repair of Cracks, Spalls, Ravelingand Tearing: Contractor shall beresponsiblefor replacing or repairing all areas
of pavement containing uncontrolled cracking, surface spalls, or other typesof surface defectsasdirected by the Engineer. Repairs
shall be made by methods acceptable to the Engineer and the repair shall be completed to the satisfaction of the Engineer.

324.4 Tests of Finished Pavement:

324.4.1 Smoothness. The pavement Surface Profile Index shall not exceed seven inches per milein any 0.1 of amile section or
any remaining portion thereof asmeasured along any line parallel to the edge of the pavement except at and through intersections,
and at and through railroad crossings. The surface profiles will be evaluated in accordance with the requirements of Arizona
Department of Transportation Test Method 801.

After completion of all paving, the Contractor shall clean the pavement by brooming or any other method to allow the Engineer
to obtain accurate profilograph readings. Profilograph readings will be taken one time in each wheel path of each lane.

Grindingwill berequired if necessary to produce asurface smoothness conforming to the requirements of thissection. Inaddition,
al high areashaving deviationsin excess of 0.3 of aninch shall be ground. After grinding, the finished surface of the ground area
shall be provided with a uniform texture acceptabl e to the Engineer. The method of texturing shall be approved by the Engineer.

In addition to the Surface Profile I ndex requirement, the pavement surfaceincluding pavement in intersectionswill be tested with
aten-foot straight-edge placed parallel to the centerline of the pavement in each lane. Ordinates measured from the face of the
straight-edge to pavement surface shall at no place exceed one-quarter inch. Areasthat do not meet the required surface accuracy
as determined by straight-edge testing shall be marked, and Contractor shall at his own expense and as required by the Engineer
either:

(1) Grind down areas higher than 1/4 inch but not more than 1/2 inch above the correct surface.

(2) Correct areaslower than 1/4 inch but not lower than 1/2 inch bel ow the correct surface by grinding down the adjacent
areas.

(3) Break out and replace pavement when the deviation exceeds 1/2 inch from the correct surface. Areareplaced shall be
of alength, width and depth as required to allow formation of a new slab of the required quality.

324.4.2 Pavement Thickness: Concrete pavement shall be constructedin accordancewith thethicknessrequirementsof theplans
and specifications. Tolerances for base and subgrade construction and other provisions of these specifications which may affect
thickness shall not be construed to modify such thickness requirements.

For the purpose of determining acceptability for thickness, cores shall be drilled by the Contractor at the locations specified by
the Engineer. Cores shall have a minimum diameter of four inches. Length of cores will be determined in accordance with the
requirements of AASHTO T-148 by measurements read to the nearest thousandth of an inch. The average of the measurements
will be reported to the nearest hundredth of an inch.
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In calculating average length, cores which have alength in excess of the thickness specified by more than 0.25 of aninch will be
deemed to have alength of the specified thickness plus 0.25 of an inch. Field length measurements will be acceptablein lieu of
averagelength measurement in accordance with the requirementsof AASHTO T-148, provided theoriginal coreinany secondary
unit meets or exceeds the specified thickness. Measurements in accordance with the requirements of AASHTO T-148 will be
required on any guestionabl e thickness measurements and on the three cores used to determine the average length for payment,
regardless of length.

A primary unit of pavement shall be the area of pavement placed in each day's paving operation. Each intersection or special
section shall be considered as a primary unit.

A secondary unit of pavement shall consist of 1,000 linear feet, or fraction thereof, of each traffic lane. Each 1,300 square yards
of pavement in intersections, etc., shall be considered a secondary unit regardless of when the concrete was placed.

One core shall be drilled in each secondary unit. If the length of that core is not deficient by more than 0.25 of an inch, that
secondary unit will be measured for payment at 100 percent. If the length of that core is deficient by more than 0.25 of an inch
but lessthan 1.0 inch, two additional cores shall be drilled within that secondary unit and the length of the three cores averaged.
If the average length is not deficient by more than 0.25 of an inch, that secondary unit will be measured for payment at 100
percent. If the average length of the three coresis deficient by more than 0.25 of an inch, that secondary unit will be measured
for payment in accordance with the requirements of Table 324-1.

If the coreinthe secondary unit isdeficient by morethan 1.00 inch, that corewill not be used in determining the average thickness
of that secondary unit. Additional coresshall bedrilled at intervals not to exceed ten feet in each direction from the deficient core,
parallel to the main-line centerline, until one coreis obtained in each direction whichis not deficient by morethan 1.00 inch. The
pavement between thesetwo coreswill be eval uated separately from the balance of the pavement inthat secondary unit. Thelimits
for evaluation shall be between the longitudinal weakened plane or construction joint on each side of the core and between the
next transverse weakened plane, construction, or expansion joint beyond each of the last two cores. Unless the Engineer alows
the pavement to remain, it shall be removed and replaced with pavement of the specified thickness and no payment will be made
for theremoval pavement. One additional core shall bedrilled in the secondary unit to represent the quality of the concretein that
unit after deducting the limits of the deficient area if that pavement represented by the deficient areais allowed to remain. The
core shall be measured for payment as hereinbefore specified.

If the pavement in the deficient areais removed, either by the order of the Engineer or at the option of the Contractor, it shall be
removed between the limits of the evaluation. After the pavement has been replaced, one core shall be drilled at random in that
secondary unit after deducting the area of the replaced pavement and one core shall be drilled in the new pavement. Pavement
represented by the core drilled in the secondary unit, less the replaced pavement, will be measured for payment as hereinbefore
specified. The core drilled in the replaced pavement shall be not |ess than the specified thickness, otherwise that pavement will
not be measured or paid for.

At al locations where cores have been drilled, the resulting holes shall be filled with concrete in a manner satisfactory to the
Engineer.

324.5 PROTECTION OF PAVEMENT:
The Contractor shall beresponsiblefor taking adequate stepsto protect concrete placed during rain, hot or cold weather asdefined
in ACI Standards. Any concrete damaged by rain or extreme temperatures shall be removed and replaced at the Contractor's

expense.

When ordered by the Engineer, pavement crossings shall be constructed for the convenience of public traffic. Where motor
vehicles are encountered, a temporary bridge to span the newly placed concrete will be provided.

No traffic or Contractor's equipment, except as hereinafter provided, will be permitted on the pavement until the concrete has
developed a compressive strength of 3500 psi.

Equipment for sawing jointswill be permitted on the pavement when, in the Contractor's judgment, the concrete has devel oped

sufficient strength to support the equipment without damage to the concrete. In case of visible cracking or other damage to the
pavement, operation of the equipment on the pavement shall be immediately discontinued.
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Any damage to the pavement resulting from early use of pavement by the Contractor's equipment shall be repaired by the
Contractor at his expense.

3246 METHOD OF MEASUREMENT:

Portland cement concrete pavement will be measured by the square yard. Any opening in excess of one sguare yard will not be
measured for payment.

324.7 BASISOF PAYMENT:
The accepted quantities of portland cement concrete pavement, measured as provided for herein, will be paid for at the contract
unit price completein place, except that where the average length of coresindicates pavement deficient in thickness by more than

0.25 of an inch but not more than 1.00 inch, payment will be made as specified in Table 324-1. Payment will be made to the
nearest cent.

No additional payment will be allowed for pavement constructed in excess of the thickness specified on the project plans.

TABLE 324-1
PAVEMENT THICKNESS PAYMENT REDUCTION (AC)
Core Thickness, Less Than Specified Percent of Contract Unit Price
Thickness, Inches Allowed

0.00to 0.25 100
0.26 t0 0.35 93
0.36t0 0.45 85
0.46 to 0.55 75
0.56t0 0.75 63
0.76 t0 1.00 50

End of Section
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SECTION 327
HOT IN-PLACE RECYCLING
327.1 DESCRIPTION

This work shall consist of rehabilitating the surface layer of existing asphalt concrete pavement. Rehabilitation shall be
accomplished with specially designed equipment in asimultaneous multistep process of heating, scarifying, applying an asphalt
recycling agent and thoroughly remixing and reshaping the old asphalt concrete surface, and then placing an overlay of new hot
mix asphalt concrete in compliance with the lines, grades, thickness and typical cross sections shown on the plans. NOTE: This
work shall be performed with asingle machine that heats, scarifies, recyclesand spreads new asphalt concrete hot mix, al in one
continuous pass. Additional preheaters may be utilized to achieve specified depth and temperature.

327.2 MATERIALS:

Asphalt Recycling Agent used to restore the existing pavement shall be approved by the Engineer prior to use. A manufacturer's
certification shall be submitted for each load of recycling agent delivered to the project.

Hot Mix Asphalt Concrete (HMAC) shall meet the requirements of section 710.
327.3 EQUIPMENT

The Contractor shall specify, in the bid proposal, the type of equipment intended for use. The equipment shall be on the project
in operating condition a minimum of 2 days before beginning operations to allow evaluation by the Engineer. The Engineer
reserves the right to reject equipment deemed not suitable for the intended purpose, at no additional cost to the Agency.

The recycling equipment shall meet the following minimum requirements:

Repaver: The equipment for thiswork shall be a self-contained, self-propelled, automated unit capable of heating, scarifying (or
milling), mixing, redistributing and leveling the existing asphalt concrete pavement to the specified depth, al in asingle pass.

It shall have a means of automatically applying an asphalt recycling agent at a uniform rate as shown on the plans, specia
provisions, or asrequested by the Engineer. It shall be capable of applying anew HMAC layer over the hot, partially compacted
recycled mixture.

Heating Unit: This unit shall be hooded to prevent damage to adjacent property, including trees and shrubs. It shall be capable
of heating the pavement surface to atemperature high enough (375° - 400° F.) to allow scarification to the required depth without
breaking aggregate particles or charring the pavement surface.

Scarifying or Milling Units: The sacrificersor rotary millers shall be able to penetrate the pavement surface to adepth shown, up
to amaximum of oneinchin one pass. Sacrificersor millers shall be equipped with separate, automatic height adjustmentswhich
allow clearance over manholes and other obstructions.

Recycling Agent Applicator: This system shall automatically add recycling agent to the scarified material at a uniform rate as
shown on the plans, specia provisions or as requested by the Engineer. The application rate shall be synchronized with the
machine's forward speed to maintain a tolerance, within 5% of the specified rate.

Conveying System: Shall consist of areceiving hopper and conveying systemto collect and transport new hot mix asphalt concrete
material to the finishing unit.

Recycling Unit: A system that mixes, distributes and levels the scarified material over the width processed to produce auniform
cross-section of recycled material.

Finishing Unit: This unit shall have automatic screed controls to produce a surface conforming to that shown on the plans. The
unit shall be capable of producing a uniform slope, grade and texture.
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327.4 CONSTRUCTION METHODS:

The pavement to be treated shall be cleaned of trash, debris, earth or other del eterious substances present in sufficient quantity
to interfere with the work to be performed.

The heating shall be sufficient to soften the pavement to the extent that it can be scarified or milled to the depth specified. Due
to the varying properties of the existing asphalt pavement, depth of the scarification material may be varied, if requested by the
Engineer. Heating shall be done in a manner that will assure uniform softening and will not char the asphalt.

The Contractor shall be responsible for protecting the area adjacent to the work from heat damage. |f damage occurs, the
Contractor shall replace all damaged areas, landscape, curb, parked vehicles, etc. at not cost to the Agency.

To provideawelded longitudinal joint, the standing edge of the adjoining asphalt pavement shall befully heated to awidth at |east
2 inches beyond the width to be scarified and recycled.

Immediately following heating, the pavement surface shall be scarified (or milled) to the specified depth. The scarified material
shall have atemperature between 225° F. and 265° F. unless otherwise requested by the Engineer. The material shall be leveled,
mixed and treated with a recycling agent. The application rate shall be as shown on the plans, special provisions or as requested
by the Engineer. Application rate for the recycling agent may be adjusted as necessary to maintain a uniform mixture.
Thereclaimed material shall be gathered by aleveling device and spread to auniform depth over the width being processed. After
it is placed and while it still has a residual temperature of at least 190° F., alayer of new HMAC conforming to the job mix
formulashall be placed over it. Theapplication rate of new material shall be sufficient to providetherequired pavement thickness.
Construction, compaction and smoothness of the surface shall bein accordance with Section 321 except asmodifiedin thissection
327.5WEATHER CONDITIONS:

Thiswork shall not be donewhenitisraining or if thereisathreat of rain. The ambient temperature shall be at least 50° F. and
rising and the application shall cease when the temperature reaches 55° F. and falling.

327.6 AIR QUALITY:

The equipment and process shall meet all Arizona Department of Environmental Quality (ADEQ) and County air quality
regulations and the Contractor shall have the appropriate ADEQ air quality control permit prior to the issuance of the notice to
proceed.

327.7 MEASUREMENT:

Pavement Recycling will be measured by the square yard completed and accepted. Recycling Agent will measure by the gallon
of actual material used in place. Hot Mix Asphalt Concrete (HMAC) will be measured by the ton in place.

327.8 PAYMENT:

The accepted quantities of pavement recycling will be paid at the contract unit price per square yard. Payment shall include
cleaning the existing pavement surface and heating, scarifying, redistributing, leveling and compacting HMAC pavement.

Asphalt Recycling Agent will be paid for by the gallon used in place.

Hot Mix Asphalt concrete (HMAC) will be paid for by the ton used in place.

End of Section
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SECTION 329
TACK COAT
329.1 DESCRIPTION:
Tack coat for bituminous paved surfaces shall consist of the application of emulsified asphalt as specified in Section 713.
329.2 PREPARATION OF SURFACE:
Surfaces to be treated shall be cleaned of al loose materia as specified in Section 330.
329.3 APPLICATION:

Tack coat shall be diluted in the proportion of 50 percent water and 50 percent emulsion and applied at the rate of 0.05to 0.10
gallons per square yard. Application shall be made in advance of subsequent construction as ordered by the Engineer.

329.4 EQUIPMENT:

Tack coat shall be applied by distributor trucks designed, equipped, maintained and operated in accordance with Section 330.
Hand spray by means of hose or bar through a gear pump or air tank shall be acceptable for resurface work, corners or tacking
of vertical edges. Care shall betakento provide uniform coverage. Equipment that performsunsatisfactory shall beremoved from
the job.

329.5 PROTECTION FOR ADJACENT PROPERTY:

According to Section 333.

329.6 MEASUREMENT:

Bituminous emulsion that is diluted prior to application will be measured by the ton of diluted material. Any conversion from
volumetric quantities shall be in accordance with Section 713.

329.7 PAYMENT:

Payment for the emulsified bituminous tack coat will be by the ton, diluted.

End of Section
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SECTION 330

ASPHALT CHIP SEAL
330.1 DESCRIPTION:
Thiswork shall consist of the application of a bituminous material followed by the application of a cover material.
330.2 MATERIALS:
330.2.1 Asphalt: Thetype of grade of the bituminous material will be specified in the contract documents.
Paving grade asphalt shall meet the requirements to Section 711.
Liquid Grade asphalt shall meet the requirements of Section 712.
Emulsified asphalt shall meet the requirements of Section 713.

330.2.2 Aggregate: The cover material (chips) shall meet the requirements of Section 716. Gradation of the chips shall be as
specified in Table 716-1 or Table 716-2.

330.3 TIME OF APPLICATION AND WEATHER CONDITIONS:
Chip seal shall not be applied for at least 7 days after completion of new bituminous paving.

The chip seal shall be placed only when the roadway surface is dry and there is no imminent threat of rain. The ambient
temperature must be at least 60°F. and rising.

Caution should be exercised in the placement of asphalt chip seal between the dates of Oct. 1 and April 1.

330.4 CONSTRUCTION METHODS:

330.4.1 Preparation of surfaces. Immediately before applying the bituminous material, the areato be surfaced shall be cleaned
of dirt and other objectionable material. In urban areas, the surface shall be cleaned with aself-propelled pickup sweeper. Inrural

areas, power brooms may be used. When necessary, cleaning shall be supplemented by hand brooms.

The bituminous material shall not be applied until an inspection of the surface has been made by the Engineer and he has
determined that it is suitable.

For chip sealsusing paving grade asphalt asthe binder, abituminoustack coat shall be applied prior to sealing. Thetack coat shall
comply with Section 329. The exact rate shall be determined by the Engineer.

330.4.2 Application of Bituminous M aterial: The bituminous material shall be applied as soon as possible after preparation
of surfaces. At the time of application, temperatures of the asphalt shall be within the ranges specified in Table 330-1 and Table
330-2 orin Sections 711, 712 & 713 for each specified asphalt type. The Engineer may require a specific temperature within the
ranges.

The quantity of liquid or emulsified asphaltswill be between the range of 0.20 and 0.40 gals./sg. yd. The quantity of paving grade
asphalt will be between the range of 0.17 and 0.31 gals./sg. yd. The exact rate of application will be determined by the Engineer.

The bituminous material shall be placed using a distributor as specified in Section 330. Application methods shall insure that a
uniform distribution is obtained over the areato be sealed.

The chips shall be spread before the bituminous material sets. The maximum distance that the bituminous material isapplied in
advance of the chipswill be determined by the Engineer.
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TABLE 330-1
APPLICATION TEMPERATURESOF LIQUID ASPHALTS
All types
of Distributor Application
Liquid Asphalt Temperature, Degree F.
Min. Max.
70 105 175
250 140 225
800 175 255
3000 215 290
TABLE 330-2
APPLICATION TEMPERATURE OF EMULSIFIED
ASPHALTS
Grade
of Distributor Application
Emulsified Asphalts Temperature, Degree F.
Min. Max.
RS-1, CRS1, CRS-1h 75 140
RS-2, CRS-2, CRS-2h 125 185
SS-1, CSS-1 75 130
SS-1h, CSS-1h 75 130

The surfaces of structures, trees and shrubbery adjacent to the areas being seal coated shall be protected in such manner as to
prevent their being spattered with bituminous material or marred. The Contractor shall be responsible for all damage to such
structures or landscaping.

330.4.3 Application of Cover Material: Immediately following the application of the bituminous material, the chips shall be
spread with aself-propelled mechani cal spreader. The chip spreading equipment shall be capabl e of applyingauniform application
of cover material. The self-propelled requirement may be waived for projects under 10,000 sg. yds.

At the time of application, precoated aggregate shall be within the temperature range of 250 degrees F. and 350 degrees F.
measured at a point 6 to 12 inches below the top of the load.

At the time of application, uncoated chips shall not contain moisture in excess of a saturated, surface dry condition when liquid
or paving grade asphalt are used as the seal coat binder.

At thetime of application, chips shall be surface wet but free from running water when emulsified asphalt is used asthe seal coat
binder.

The precise application ratefor cover material will be determined by the Engineer within the rangesof 15 to 25 pounds per square
yard for the 1/4 in. size and 20 to 30 pounds per square yard for the 3/8 in. size.

When so directed by the Engineer and within 48 hours after application of the precoated chips, al chipped surfaces on major
streets shall receive aflush coat in accordance to Section 333. The exact rate of application shall be as directed by the Engineer.
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330.4.4 Rolling: Immediately following the application of the cover material, the surface shall be rolled with self-propelled
pneumatic-tired rollers. Three coveragesshall be madewith apneumaticroller. Eachroller shall carry aminimum of 2,000 pounds
on each wheel and a minimum of 60 psi in each tire. The roller shall not travel in excess of 12 miles per hour. A minimum of 3
self-propelled pneumatic rollers shall be required for projects over 10,000 sg. yds. On projects under 10,000 sq. yds., oneroller
may be used provided it performs the same number of coverages.

330.4.5 Joints: All joints shall be constructed as approved by the Engineer such that there be a uniform application of cover
material and bituminous material.

330.4.6 Surplus Aggregate Removal: Surplus aggregate shall be removed from the surface using methods specified in
subsection 330.4.1 and stockpiled in the location indicated on the plans or as directed by the Engineer. In no event shall surplus
aggregate be | eft on the pavement for more than 1 day (24 hours).

330.4.7 Distributing Equipment: Distributor trucks shall be of the pressure type with insulated tanks. Gravity distributorswill
not be permitted.

Spray bars and extensions shall be of the full circulating type. The spray bar shall be adjustable to permit varying height above
the surface to be treated.

The nozzle spacings, center to center, shall not exceed 6 inches. The valves shall be operated so that one or al valves may be
quickly opened or closed in one operation. The valveswhich control the flow from the nozzles shall be of apositive acting design
s0 as to provide a uniform, unbroken spread of bituminous material on the surface.

The distributor shall be equipped with devices and chartsto provide for accurate, rapid determination and control of the amount
of bituminous material being applied. The distributor shall be equipped with atachometer of the auxiliary wheel type registering
speed in feet per minute. The distributor shall also be equipped with pressure gauges and an accurate thermometer for
determination of the temperature of bituminous material. The spreading equipment shall be designed so that uniform application
of a bituminous material can be applied in controlled amounts ranging from 0.05 to 2.0 gallons per square yard. Transverse
variation rate shall not exceed ten (10) percent of the specified application rate. The distributor shall be equipped with ahoseand
nozzleattachment to be used for spotting skipped areasand areasinaccessi bl eto the distributor. Distributor and booster tanksshall
be maintained as to prevent dripping of bituminous material from any part of the equipment.

Equipment that fails to perform satisfactorily shall be removed from the job.
330.5 TRAFFIC:

Traffic will not be permitted on the surface until the cover aggregate has set. Traffic control shall be in accordance with Section
401 as supplemented by the Contracting Agency.

When using paving grade or liquid grade asphalt chip seal, the speed limit must be maintained at 25 mph for all equipment and
traffic until the cover material is swept.

When using emulsified asphalt chip seals, only emergency or local access traffic will be allowed until the seal coat has had time
to set.

330.6 MEASUREMENT:

Certified weight slips of all material shall be delivered to the Engineer before the materials are applied. Certified weight dlips of
any material being weighed back in for credit shall be delivered to the Engineer the next day.

330.7 PAYMENT:
Quantities of materials for thiswork will be paid for at the contract unit price.

(A) Asphalt Cement, Liquid Asphalt, Emulsion, Diluted Emulsion Ton
(B) Chips Ton

There will be no payment for materials not placed in accordance with this specification.

End of Section
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SECTION 332
ASPHALT EMULSION SLURRY SEAL COAT
332.1 DESCRIPTION:

The work covered by this specification consists of furnishing all labor, equipment, and materials necessary to perform all
operations required for the application of an asphalt emulsion durry surface.

NOTE ... THESE SPECIFICATIONS DO NOT COVER THE APPLICATION OF COAL TAR SLURRY SEALS.
3322 MATERIALS:

The asphalt emulsion material, mineral aggregate and mineral filler shall be as specified in Section 715.

332.3 DETERMINATION OF JOB MIX:

Thejob mixture shall be designed to provide a suitable surface for traffic conditions, climate and curing. All materials shall be
pre-tested in a qualified laboratory to determine their suitability for use in the slurry seal. The Wet Track Abrasion Test
(W.T.A.T.) will be used for design purposes to establish the mix design to be used in the specified slurry seal.

The test will show a maximum wear loss of 75 grams per square foot. Samples of materials to be used on the job shall be used
toruntheW.T.A.T. Thetest will be performedin accordancewith ASTM D-3910 Design Testing and Construction of Slurry Seal.

332.3.1 Composition of Slurry Seal Mixtures: Thejob mixture shall conform to the requirements of the contract documents.
The mixture shall attain an initial set in not less than 5 minutes nor more than one hour. In cases where the surface is not critical
to be opento traffic, alonger set time may be allowed, however not to exceed 12 hours. The setting time may be adjusted by the
addition or removal of approved mineral fillers or chemical agents. The mixture shall be one of three types whose combined
aggregates conform to the gradation requirements of Table 715-1. The mixture shall be sufficiently free flowing tofill cracksin
the pavement. The mixture shall not segregate during or after laydown. The mixture shall produce a skid-resistant surface.

332.3.2Trial Applications: The Contractor shall place atest strip of 60 squareyardsin the areadesignated by the Engineer. The
test section shall be placed using the same equipment and methods as will be used on the job. The slurry mixture placed in atest
strip shall conform to the design mix as determined by the W.T.A.T. with minor variations to obtain crack filling, set time,
pavement bond and askid resistant texture. If the materials do not meet the requirementsfor fluidity, non-segregation, or surface
texture, a new job mix shall be formulated and tested. Work shall not proceed before approval of design mix and acceptance
following the placing of atest strip.

332.4 EQUIPMENT:

332.4.1General: Whenrequested by the Engineer, descriptiveinformation on the slurry seal mixing and applications equi pment
to be used will be submitted for approval no less than 7 days before the work starts.

332.4.2 Self Contained Slurry Machine: The mixing machine will be a continuous flow type. It will be capable of accurately
delivering a predetermined proportion of pre-wetted aggregate, mineral filler, water and asphalt emul sion to the mixing chamber
and discharging the thoroughly blended mixture on acontinuous basis. The mixing machinewill be equipped withamineral filler
feeder. The feeder will have an accurate metering device or method to introduce a predetermined proportion into the mixer. The
filler will be introduced into the mixing chamber at the same time and location as the aggregate.

The mixing machine will be equipped with awater pressure system and fog-type spray bar, adequate for complete water fogging
of the surface to be sealed.

The mixing machine will be mounted on a truck or other vehicle capable of producing evenly controlled low rates of speed
throughout the operation to ensure the slurry is spread evenly and all cracks are filled.
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332.4.3 Slurry Spreading Equipment: Attached to the mixer machine shall be amechanical type squeegee spreader equipped
with flexible material in contact with the surface to prevent loss of dlurry from the distributor. It shall be maintained to prevent
lossof durry onvarying grades and crown by adjustmentsto assure uniform spread. There shall be asteering deviceand aflexible
strike-off. The spreader box shall have an adjustable width. The box shall be kept clean. Build-up of asphalt and aggregate on the
box shall not be permitted. The use of burlap drags or other drags shall be approved by the Engineer.

332.4.4 Rollers. Rollersshall be approved by the Engineer.

332.4.5 Cleaning Equipment: Power brooms, pick-up brooms, air compressors, water flushing equipment, and hand brooms
shall be suitable for cleaning the surface and cracks of the old surface.

332.4.6 Auxiliary Equipment: Hand squeegees, shovels, and other equipment shall be provided as necessary to perform the
work.

332.5 PREPARATION OF THE SURFACE:

332.5.1 Immediately before applying the slurry, the area to be surfaced shall be cleaned of dirt, loose material, and other
objectionable material. In urban areas, the surface shall be cleaned with a self-propelled pick-up sweeper. In rural areas, power
brooms may be used. When necessary, cleaning shall be supplemented by hand brooms. Water flushing will not be permitted in
areas where cracks are present in the pavement surface.

The slurry shall not be applied until an inspection of the surface has been made by the Engineer and he has determined that it is
suitable.

332.5.2 Tack Coat: When specified, atack coat shall be applied in accordance with Section 329 using the same type and grade
of asphalt emulsion as specified for the slurry seal.

332.5.3 Water Fogging: When required by loca conditions, the surface, directly ahead of the slurry box, shall be pre-wetted
by fogging. The fogging shall be accomplished in such a manner that the entire surface is damp with no apparent flowing water
or puddles.

3326 WEATHER LIMITATIONS:

Thedlurry seal shall not be applied unless the pavement temperatureis at least 45°F. and rising. The mixture shall not be applied
during unsuitable weather.

332.7 PROTECTION OF UNCURED SURFACE:

Adequate methods such as barricades, flagmen, pilot cars, etc., shall be used to protect the uncured slurry surface from all types
of traffic.

332.8 MIXING AND APPLICATION:

The mixing time shall not exceed four minutes. Excessive mixing will not be allowed. Theresulting mixture shall havethe desired
consistency, when placed onthe surface. If breaking, hardening, segregation, balling or lumping occursduring the mixing process,
the batch will be discarded.

A sufficient amount of durry shall be carried in all parts of the spreader at all times so that a complete coverage is obtained.

No streaks caused by oversized aggregate shall be left in the finished surface. Build-up onlongitudinal and transverse joints will
be kept to aminimum. Approved squeegees shall be used to spread durry in areas nonaccessible to the slurry mixer.
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332.9 ROLLING:

As soon as the asphalt slurry has been set sufficiently to prevent any material from being picked up, it shall be rolled until all
ridges have been ironed out and a uniform surface is obtained.

332.10 MEASUREMENT:

Quantitiesand materialsfor thiswork will be paid for at the contract price per unit of measurement for each of the following pay
items asindicated in the proposal.

(A) Bituminoustack coat if specified Ton (Diluted)

(B) Emulsified asphalt for slurry Ton (Undiluted)

(C) Aggregate for slurry Ton (Surface Dry)
End of Section
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SECTION 333
FOG SEAL COATS
333.1 DESCRIPTION:

Fog seal coats on bituminous paved surfaces shall consist of the application of emulsified asphalt and a sand blotter when
necessary.

333.2TIME OF APPLICATION AND WEATHER CONDITIONS:
Fog seal coats on new pavements shall be applied within 24 hours. This time restriction may be extended by the Engineer.

Emulsified asphalt shall not be applied when the surface is wet or when thereis athreat of rain. The ambient temperature shall
be at least 50 degrees F. and rising and the application shall cease when the temperature is 55 degrees F. and falling.

333.3MATERIALS:

333.3.1 Emulsified Asphalt: Unless otherwise specified in the specia provisions, emulsified asphalt may be a grade SS-1h,
CSS-1h, or CQSH, as specified in Section 713. The emulsified asphalt shall be diluted in proportions of 50% water and 50%
emulsified asphalt.

333.3.2 Sand Blotter: The sand shall be as specified in Section 701 and shall be graded in accordance with Table 333-1.

TABLE 333-1
SAND BLOTTER GRADATION
Per centage Passing
Sieve Size (by weight)
3/8inch 100%
No. 4 90-100%
No. 200 0-12%

3334 TESTS, TEST REPORTSAND CERTIFICATIONS:

Asphalt emulsion shall meet requirements of Section 713.

Test reports and certifications shall be as specified in Section 711.

333.5 PREPARATION OF SURFACES:

Immediately before applying the emulsion, the areato be surfaced shall be cleaned of dirt and loose material by means of power
brooms, or pick-up brooms supplemented by hand brooms if necessary. The fog seal shall not be applied until an inspection of
the surfaces has been made by the Engineer and he has determined that the surfaces are suitable.

333.6 APPLICATION OF ASPHALT EMULSION:

The diluted material shall be well mixed before application. It shall be applied by a distributor truck equipped with fog nozzles

at the approximate rate of 0.10 gallon per square yard. The exact rate shall be as directed by the Engineer. The distributor truck
shall be as specified in Section 330.
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333.7 SAND BLOTTER:

A sand blotter shall be applied asdirected by the Engineer where there isan excess of asphalt emulsion. After thetreated areahas
been opened to traffic, any excess asphalt emul sion that comes to the surface shall beimmediately covered with additional sand.

333.8 PROTECTION FOR ADJACENT PROPERTY::

Care shall be taken to prevent the spraying of asphalt emulsion on adjacent pavements, including that portion of the pavement
being used for traffic, on structures, guard rails, guide posts, markers, trees, shrubs, and property of all kinds.

333.9 PROTECTION OF TREATED SURFACE:

The treated surface shall be protected by barricades until the asphalt emulsion will not be picked up by traffic.
333.10 PAYMENT:

Payment for asphalt emulsion in place will be by the ton, diluted.

Payment for furnishing and applying sand blotter in place will be paid for by the ton.

End of Section
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SECTION 334
PRESERVATIVE SEAL FOR ASPHALT CONCRETE
334.1 DESCRIPTION:

The asphalt concrete preservative seal shall be composed of a penetrating softening agent and sealant to rejuvenate and preserve
the asphalt concrete pavement.

Preservative seals are applicable for new and existing asphalt pavements as directed on the plans, specia provisions, or the
Engineer.

334.2 MATERIALS:
The preservative seal shall be as specified in Section 718.
334.3 CONSTRUCTION METHOD:

Thematerial shall be approved by the Engineer in accordanceto this specification. The application rates, dilution and curing shall
be directed by the Engineer in accordance with this specification.

The application rate will be based upon atypical surface condition test site with application rate trials to determine the needed
rate. All application rates specified in Section 718 shall be a diluted 50-50 preservative seal and water, except as recommended
by the manufacturer for Type D. Any over applied seal will be sanded as directed by the Engineer. Application equipment shall
be in accordance with Section 330.

Before opening atreated areato traffic, the surface shall be checked for slipperiness and/or tackiness. If the treated portion of the
roadway must be opened to traffic prior to the disappearance of dlipperiness and/or tackiness, the surface shall be sanded with a
minimum of 1 1/2 pounds per square yard or as directed by the Engineer. Sand Blotter shall comply with Section 333.

3344 MEASUREMENT:

Preservative seal for asphalt concrete will be measured by the gallon or ton applied including dilutent.

3345 PAYMENT:

Payment will be made on the basis of the unit price bid in the proposal. Payment shall be full compensation for preservative seal
complete and in place.

End of Section
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SECTION 335
HOT ASPHALT-RUBBER SEAL
335.1 GENERAL:

Thiswork shall consist of an application of a combined mixture of hot paving grade asphalt and ground tire rubber. It shall be
immediately covered with a cover material.

The work involves furnishing and placing all materials on existing pavement surfaces in accordance with this specification.
This specification includes the two approved processes for the production of Asphalt-Rubber. Method A uses ground reclaimed
vulcanized rubber and a extender oil. Method B uses ground reclaimed vul canized rubber and akerosene dilutent. Either method
is acceptable based on proper compliance with the specifications and certifications of materials.

335.2 MATERIALS:

Theasphalt, granulated rubber, extender oil, and kerosene shall comply with Section 717. Sand Blotter shall comply with Section
333. Cover material shall comply with Section 716 (PRECOATED). Tack coat shall comply with Section 329. Flush coat shall
comply with Section 333.

335.2.1 Certification and Quality Assurance: Prior to application, the Contractor shall submit certification of compliance to
the Engineer for all materials to be used in the work.

335.3 EQUIPMENT:

335.3.1 General: The method and equipment for combining the rubber and asphalt shall be so designed and accessible that the
Engineer can readily determine the percentage by weight of each of two materials being incorporated into the mixture.

All equipment shall meet requirements of Section 330 with the following modifications:

(A) Pneumatic-tired rollers: At least three pneumatic-tired rollers shall be used. Each roller shall carry a minimum of 5,000
pounds on each wheel and a minimum of 90 psi in each tire. Rollers shall not travel in excess of 12 mph.

(B) Distributor: The distributor must be equipped with a mechanical mixing device.

335.3.2 Mechanical Pre-Blender: Rubber and the asphalt (and extender oil in Method A) for the asphalt-rubber blend may be
pre-blended prior to introduction of the blend into the distributor.

The mechanical pre-blender shall be equipped with an asphalt totalizing meter in gallons and a flow rate meter in gallons per
minute.

3354 MIXING:

The percentage of rubber shall be 22% plus or minus 2% by weight of the total mixture. Mixing shall continuein the temperature
range of 250 degreesF. to 450 degree F. until the consistency of the mixture approachesthat of asemi-fluid material (i.e., reaction
iscomplete). At the lower temperature, it will require approximately 30 minutesfor the reaction to take place after the start of the
addition of rubber. At the high temperature, the reaction will take place within approximately five minutes. Therefore, the
temperature used will depend on the type of application and the methods used by the Contractor. Viscosity of the asphalt-rubber
shall be more than 500 centipoises and |less than 4000 centipoises at the time of application (ASTM D-2994). Application shall
proceed immediately upon reaching the proper consistency.
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335.4.1 Adjustment to Spraying Viscosity with Diluent: After the full reaction described in MIXING - Section 335.4 has
occurred, the mix can be diluted with akerosene type diluent. The amount of diluent used shall belessthan 7.5 percent by volume
of the hot asphalt rubber composition as required for adjusting viscosity for spraying or better wetting of the cover aggregate.
Temperature of the hot composition shall not exceed the kerosene initial boiling point at the time of adding diluent.

335.5 CONSTRUCTION:

Prior to placing thehot asphal t-rubber seal coat, soil and other obj ectionable material sshall be removed fromthe pavement surface
and atack coat applied as specified in Section 329.

The application rate of the hot asphalt-rubber mixture shall be 0.55 to 0.65 gallons per square yard. Material shall be applied at
temperatures of 375 degrees F. to 425 degrees F. for Method A and 300 degrees F. to 350 degrees F. for Method B. The
application of the cover materia shall follow as close as possible behind the distributor truck.

Thecover material shall be preheated immediately prior to application and precoated asspecified in Section 716 - PRECOATED.
The temperature of the precoated chips shall be in accordance with Section 330.

Hot asphalt-rubber seal with hot precoated cover aggregate shall be placed only when the ambient temperature is at least 60
degrees F. and rising, on a dry surface and there is no imminent threat of rain.

The rate of application of the cover material shall be from 25 to 35 pounds per square yard for the 1/4 inch nominal size or 30
to 40 pounds per square yard for the 3/8 inch nominal size as directed by the Engineer.

The rolling of the cover material shall proceed immediately after application in order to insure maximum embedment of the
aggregate. Sufficient rollers shall be used for theinitial rolling to cover the width of the aggregate spread with one pass. Thefirst
pass shall be made immediately behind the aggregate spreader. If the spreading is stopped for an extended period, the spreader
shall bemoved ahead or off to theside so that all cover material may beimmediately rolled. Three (3) complete passeswithrollers
shall be made with all rolling completed within one (1) hour after the application of the cover material.

The Contractor shall sweep al joint edges clean of overlapping cover material prior to the adjacent application of asphalt-rubber
material. Transverse joints shall be made by placing building paper over the ends of the previous applications. The joining
application shall start on the building paper. Once the application process has progressed beyond the paper, the paper shall be
removed and disposed of to the satisfaction of the Engineer. All reasonabl e precautions shall betaken to avoid skips and overlaps
at joints and to protect the surfaces of adjacent structures, trees and shrubs, etc., from being spattered or marred. Correction of
any such defects will be required at no additional cost to the Contracting Agency.

Traffic will not be permitted on the surface until the cover aggregate has set. Traffic control shall bein accordance with Section
401 as supplemented by the Contracting Agency.

At signalized intersections, an application of 2 to 5 pounds of sand per square yard shall be applied through the intersection and
for adistance of 200 feet each way from the near curb returns after rolling and before opening alaneto traffic. Sand Blotter shall
meet requirements of section 333.

After sweeping and prior to striping, aflush coat shall be applied to the asphalt-rubber treatment consisting of 0.05t0 0.10 gallons
per square yard according to Section 333. The application of the flush coat may be delayed to facilitate curing or to avoid
placement under unfavorable high temperature conditions.

Note: The flush coat shall not be applied to the area 200 feet either side of and through signalized intersections.

335.6 MEASUREMENT:

Certified weight dlips of all materials shall be delivered to the Engineer before the materials are applied.

Certified weight dips of any bituminous material being weighed back in for credit shall be delivered to the Engineer for the next
day.
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Quantities of materials for thiswork will be paid for at the contract price per unit of measurement for each of the following pay
items actually used on the project.

(A) Hot Precoated Chips Ton

(B) Asphalt Rubber Ton

(C) Emulsified Asphalt Ton (diluted)

(D) Sand Blotter Ton (surface dry)
335.7 PAYMENT:

Payment will be full compensation for furnishing and placing all materials specified and used, with no alowance for waste, and
shall includelabor, equipment, tool s, and incidental snecessary to compl etethework as prescribed and asdirected by the Engineer.

Asphalt cement for precoating chips will be included in the price per ton for hot precoated chips.

No payment will be made for materials rejected due to improper placing, improper proportions of materials, or materials found
to be defective.

End of Section
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SECTION 336
PAVEMENT MATCHING AND SURFACING REPLACEMENT
336.1 DESCRIPTION:

Street and alley pavement and surfacing within the Contracting Agency's rights-of-way, removed by construction activitiesor to
bewidened or matched in connection with theimprovement of Public Works, shall be placed asshown onthe plansand applicable
standard details, in accordance with this specification and/or the specia provisions.

Asphalt concrete pavement replacement shall be constructed in accordancewith TypeA, B, D or E of standard detail s, asindicated
on the plans, and as required by Sections 321 and 710.

Portland cement concrete pavement replacement shall be in accordance with Type C of the Standard Details, and as required by
Sections 505 and 725.

ABC or decomposed granite surface replacement shall be constructed in accordance with Type F of standard detail s asindicated
on the plans and in Section 702.

Temporary pavement replacement shall be constructed as required below.

Pavementsto be matched by construction of new pavements adjacent to or at the ends of a project shall be saw cut in accordance
with these specifications and where shown on the plans.

Pavement and surfacing replacement within ADOT rights-of-way shall be constructed in accordance with their permits and/or
specification requirements.

336.2 MATERIALSAND CONSTRUCTION METHODS:

Materials and construction methods used in the replacement of pavement and surfacing shall conform to the requirements of all
applicable standard details and specifications, latest revisions.

336.2.1 Pavement Widening or Extensions: Existing pavements which are to be matched by pavement widening or pavement
extension shall be trimmed to aneat true line with straight vertical edgesfree fromirregularitieswith asaw specifically designed
for this purpose. The minimum depth of cut shall be 1 1/2 inches or D/4, whichever is greater.

The existing pavement shall be cut and trimmed after placement of required ABC and just prior to placement of asphalt concrete
for pavement widening or extension, and the trimmed edges shall be painted with alight coating of asphalt cement or emulsified
asphalt immediately prior to constructing the new abutting asphalt concrete pavements. No extra payment shall be provided for
these items and al costs incurred in performing this work shall be incidental to the widening or pavement extension.

The exact point of matching, termination, and overlay may be adjusted in the field, if necessary, by the Engineer or designated
representative.

336.2.2 Pavement tobe Removed: Existing asphalt pavement to be removed for trenches or for other underground construction
or repairs shall be cut by a device capable of making a neat, straight and smooth cut without damaging adjacent pavement that
is not to be removed. The Engineer's decision asto the acceptability of the cutting device and manner of operation shall befinal.
If saw cutting, only, isto be utilized, it will be so specified in the plans or special provisions.

In lieu of cutting trenches across driveways, curbs and gutters, sidewalks, aley entrances, and other types of pavements, the
Contractor may, when approved by the Engineer, elect to tunnel or bore under such structures and pavements.

When installations are within the street pavement and essentially parallel to the center line of the street, the Contractor, with
approval of the Engineer, may elect to bore or tunnel all or a portion of the installation. In such installations, the seal coat
requirements, as discussed in Section 336.2.4, will be modified as follows:
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(A) If the pavement cuts (bore pits, recovery pits, etc.) are 300 feet or more apart, the bore or tunneled distance will not be
considered as part of the open trench and the seal coat may not be required.

(B) If the pavement cuts (bore pits, recovery pits, etc.) are less than 300 feet apart, the distance between the cuts will be
considered the same as a trench cut and the distance will be added to any trench cut distances.

336.2.3 Temporary Pavement Replacement: Temporary pavement replacement, as required in Section 601, may be with
cold-mix asphalt concrete, with a minimum thickness of 2 inches, using aggregate grading in accordance with Section 710.

Temporary pavement replacement shall be used in lieu of immediate placement of single course permanent replacement or the
first course of two course pavement replacement only on transverse lines such as spur connections to inlets, driveways, road
crossings, etc., when required by the Engineer, by utilitiesor otherswho subcontract their permanent pavement replacement, under
specia prior arrangement; or for emergency conditions where it may be required by the Engineer. Temporary pavement
replacement shall be placed during the same shift in which the backfill to be covered is completed.

Rolling of the temporary pavement replacement shall conform to the following:

(A) Initial or breakdown rolling shall be followed by rolling with a pneumatic-tired roller. Final compaction and finish rolling
shall be done by means of atandem power roller.

(B) Onsmall areas or where equipment specified above is not available or isimpractical, the Engineer will approve the use of
small vibrating rollers or vibrating plate type compactors provided comparable compaction is obtained.

The surface of the temporary pavement shall be finished off flush with the adjacent pavement.
336.2.4 Permanent Pavement Replacement and Adjustments:

336.2.4.1 Permanent Pavement Replacement: Pavement replacement for cuts essentially parallel to the street centerline and
greater than 50 feet in length shall be two course pavement replacement as hereinafter specified. For cuts greater than 600 feet
in length the entire area shall then be seal coated in accordance with Section 330 (coated chips) or as otherwise specified. This
seal coat shall extend from the edge of pavement or lip of gutter to the street centerline except that on residential streetslessthan
36 feet face to face of curb or where the pavement patch straddles the centerline, the entire width of street shall be seal coated.

Inlieu of placing the seal coat as required previoudy, and with approval of the Contracting Agency, the Contractor may deposit
with the Contracting Agency for credit to the Street Maintenance Department, a negotiated agreed upon amount. The Street
Maintenance Department will incorporate this work into their street maintenance program.

Pavement replacement for cuts parallel to the street centerline less than 50 feet in length, transverse cuts, bell holes and similar
small areas shall match gradation and thickness of the existing pavement. These one course pavement patches shall be compacted
with avibratory roller to the same density specified for asphalt concrete pavements.

Laying of single course or the base course of the asphalt concrete pavement replacement where a two course replacement is
applicable shall never be more than 600 feet behind the ABC placed for the pavement replacement.

The trench must be compacted to its required density, and required ABC must be in place prior to the placement of the asphalt
concrete.

Single course replacement shall consist of a12.5 mm or 19 mm mix placed and finished as directed by the Engineer.

The base course of two course pavement replacement shall consist of a 19 mm mix in accordance with Section 710.
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Wherethe base courseisto be placed with non-compactive equipment, it shall be not lessthan 2 inchesin thicknessand the aterial
shall be immediately rolled with a pneumatic-tired roller. The surface course shall be of sufficient depth to provide th total
required compacted thickness of the two courses, but not more than 1 inch.

Where the trench is 6 feet or more in width, al courses, single or both courses of the two course pavement replacement, shall be
laid with a self-propelled compacting, spreading equipment. When the trench is from 6 to 8 feet in width, the self-propelled
compacting, spreading equipment shall not be wider than 8 feet. All courses, except the surface course, shall be of a compacted
thickness of not less than 1 1/2 inches.

Thesurface course shall consist of a9.5 mmmix inaccordance with Section 710 as specified by the Engineer to match theexisting
surface. The surface course shall not be placed sooner than 2 weeks after the base course, except where the trench crosses a
signalized intersection. Inthiscasethe surface course shall be placed within 48 hours, or the crossing pavement replacement shall
be single course as specified above.

Placement of the surface courseisto be by meanswhich will result in asurface texture satisfactory to the Engineer, and flush with
the existing pavement.

Where deep lift asphalt concrete (asphalt concrete base and asphalt concrete wearing course) exists, the base course replacement
shall be madein lifts not exceeding 6 inches in compacted thickness to within 1/2 inch of the finish grade.

336.2.4.2 Adjustments. When new or existing manholes, values, survey monuments, clean outs, etc. fall withinthe limits of the
permanent pavement replacement as discussed in this Section, the Contractor shall be responsible for adjusting the variousitems
to the new pavement surface or as directed by the Engineer. Thiswill include but not be limited to slurry and chip seals.

The Contractor will coordinate with the Engineer and with representatives of the various utilities regarding the adjustment and
inspection of the work. The Contractor shall be responsible for obtaining and complying with all specifications, special
requirements, details, etc. of the Utility Company regarding the adjustments. When adjusting the Agency’s utilities, survey
monuments, etc., the adjustment will comply with these Specifications and Details.

The work will be done in compliance with OSHA standards and regulations regarding confined space entry.

The Contractor shall remove all material attached to the lids and/or coversincluding that of prior work. The method of removal
shall be approved by the Engineer and/or the Utility Representative.

336.3 TYPESAND LOCATIONS OF PAVEMENT AND SURFACING REPLACEMENT:

Normally, the type of pavement replacement and backfill required will be noted on the plans or specified in other portions of the
contract documents and construction will be in accordance with Detail 200. This detail requires that a 12 inches “T” Top be
utilized when normal traffic flow is perpendicular to any one of the four sides of the trench excavation. Therefore, Type A
pavement replacement will requirea”T” Top whenever thetrench crossesastreet or goesthrough anintersection and at the end(s)
if they terminateinthe street. Type B pavement replacement will requirethe“T” Top onthe sidesthat are perpendicular to normal
traffic flow.

If atypeis not noted on the plans or specified in the special provisions, the following criteriawill govern:

Type A pavement replacement, including the “T” Top, will be utilized on al streets where the excavation is paralel to the
centerline of the street.

Type B pavement replacement, including the “T” Top, will be utilized on all streets where the excavation is transverse to the
centerline of the street.

Type C pavement replacement will be used to match existing portland cement concrete pavement.

Type D pavement replacement may be used when the condition of the existing pavement does not justify construction of Type
A or B. Prior written approval of the Engineer is required.
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Type F pavement replacement will be utilized to match existing ABC or decomposed granite roadways.

Where alongitudinal trench is partly in pavement, the pavement shall be replaced to the outside edge of the existing pavement,
onastraight line, asindicated on the plans. Measurements for payment shall be from the inner limit of pay width allowed below,
to the outside edge of the existing pavement as defined herein.

Where no part of atrenchisin pavement, surfacing replacement will only be specified where existing surfacing materials have
been removed.

When atrench cut isin aggregate surfaced area, the surfacing replacement shall be of aliketype and depth asthe existing material,
compacted to the densities required in Section 601.

336.4 MEASUREMENT:

M easurement for payment and surfacing replacement shall be by the square yard, based upon actual field measurement of thearea
covered except as noted below.

(A) Incomputing pay quantitiesfor replacement TypesA, B, and F, pay widthswill be based on the actual field measured width,
however the boundaries of the measurement will not extend further than 1/2 the distance, either side, from the centerline of the
pipe as depicted on Table 601-1, Maximum Width At Top Of Pipe Greater Than O.D. Of Barrel.

(B) Incomputing pay quantities for replacement Types C, D, E, and T, pay widths will be based on the actual field measured
width, however the boundaries of the measurement will not extend further than 1/2 the distance plus 12 inches, either side, from
the centerline of the pipe as depicted on Table 601-1, Maximum Width At Top Of Pipe Greater Than O.D. Of Barrel.

(C) Wherealongitudinal trenchis partly in pavement, computations of pay quantities shall be based on the limitations specified
above.

(D) The length of pavement and surfacing replacement shall be measured through any manhole, valve box, or other structure
constructed inthe pipeline, and any pavement or surface replacement and/or seal treatment in excess of the above pay widths shall
be considered and included in the bid item for such structure.

(E) Any pavement replacement in excess of the specified pay widths necessitated by the installation of valves, tapping sleeves
and valves, valve by-passes, and concrete thrust blocks shall be included in the bid price for these items.

(F) When special provisions alow deviations from the trench widths specified in Section 601, the above allowed pay widths
for pavement replacement may be atered where so specified.

(G) Measurement of pavement and surfacing replacement shall be made along the finished surface of the ground to the nearest
foot, and shall be computed to the nearest square yard.

336.5 PAYMENT:

Direct payment for pavement or surfacing replacement will be made for replacement over all pipetrench cuts except as otherwise
allowed in the specia provisions. Payment for replacements over other work shall be included in the cost of constructing that
work, in accordance with the applicable standard details and specifications.

Payment for temporary pavement replacement shall be included in the cost of the pipe.

When a Contractor has the option of either jacking and/or boring or opencut construction, and elects to construct a pipeline by

the jacking and/or boring method, he will be paid for the replacement of such items of work as pavement, curb and gutter,
sidewalk, driveway, and alley entrances, as allowed for opencut construction.

End of Section
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CONCRETE CURB, GUTTER, SIDEWALK, SIDEWALK RAMPS, DRIVEWAY AND ALLEY ENTRANCE
340.1 DESCRIPTION:

The various types of concrete curb, gutter, sidewalk, sidewalk ramps, driveways, and alley intersections shall be constructed to
the dimensions indicated on the plans and standard detail drawings. Joints shall be designated as expansion joints or contraction
joints and shall be constructed as per Subsection 340.3.

340.2 MATERIALS:
Concrete shall be class B, conforming to the applicable requirements of Section 725.
Expansion jointsfiller shall comply with Section 729.

340.2.1 Detectable Warnings Detectable warnings shall consist of raised truncated domes aligned in a square grid pattern in
conformity to the Americans with Disabilities Accessibility Guidelines. Truncated domes shall have the following hominal
dimensions: base diameter of 0.9 inches, top diameter of 0.4 inches, height of 0.2 inches, and dome spacing center-to-center
spacing of 2.35inches, measured between the most adjacent domeson the squaregrid. Detectablewarningsshall contrast visually
with adjoining surfaces. Visual contrast shall be obtained by color, use safety yellow or other approved color. The color shall
be anintegral part of the material surface. The material isto be durable with anon-slip surface not subject to spalling, chipping,
delamination, or separation. All detectable warnings shall be approved by the jurisdictional agency prior to installation.

340.3 CONSTRUCTION METHODS:
Existing pavements and concrete, that are joined by new construction, shall be cut in accordance with Section 601.

The subgrade shall be constructed and compacted true to grades and lines shown on the plans and as specified in Section 301. All
soft or unsuitable material shall be removed to a depth of not less than 6 inches below subgrade elevation and replaced with
material satisfactory to the Engineer. When the Engineer determines that the existing subgrade consists of soils with swelling
characteristics, the moisture content shall be brought as close as possible to the optimum required for compaction. This shall be
done by the addition of water, by the addition and blending of dry suitable material or by the drying of existing material. The
subgrade shall then be compacted to arelative density of 75% minimum to 85% maximum with 80% as ideal.

Material displaced in the construction shall not be placed on the base and/or surfacing material already in place on the roadway
nor shall the excavated material be placed in such a manner as to interfere with access to property or traffic flow in the street.

Existing concrete sidewalks and driveways which abut the new sidewalks and driveway entrances shall be removed to adistance
required to maintain a slope as indicated by standard details or not to exceed 1 inch per foot where sidewalks are concerned.
Sawcutting is required at the match lines and payment will be made under the respective pay items as provided in the proposal.

Concrete curbs, gutters and sidewalks shall be constructed by the conventional use of forms, or may be constructed by means of
an appropriate machine when approved by the Engineer.

If machines designed specifically for such work and approved by the Engineer are used, the results must be equal to or better than
that produced by the use of forms. If the results are not satisfactory to the Engineer, the use of the machine shall be discontinued
and the Contractor shall make necessary repairs at his own expense. All applicable requirements of construction by use of forms
shall apply to the use of machines.

Forms conforming to the dimensions of the curb, gutter, sidewalk, sidewalk ramps, driveway, and aley entrance shall be carefully
set tolineand grade, and securely staked in position. Theformsand subgrade shall be watered immediately in advance of placing
concrete.

Forms shall be thoroughly cleaned each time they are used, and shall be coated with alight oil, or other releasing agent of atype
which will not discolor the concrete.

The concrete shall be thoroughly spaded away from theforms so that therewill be no rock pockets next to the forms. The concrete
may be compacted by mechanical vibratorsapproved by the Engineer. Tamping or vibrating shall continue until the mortar flushes
to the surface, and the coarse aggregate is below the concrete surface.
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Unless otherwise specified, expansion joints shall be installed at all radius points, at both sides of each driveway, at both sides
of each aley entrance, at adjoining structures and at every change of depth in the concrete. The maximum distance between
expansion joints shall be 50 feet. Expansion joints shall be constructed in astraight line, vertical plane and perpendicular to the
longitudinal line of the sidewalk, curb and gutter, single curb, etc., except in cases of curved alignment, where they will be
constructed along theradial lines of the curve. Expansion joints shall be placed to match thejoints of the adjacent concrete such
as sidewalk to the curb and gutter or single curb, etc. Expansion joints shall be constructed to the full depth and width of the
concrete with thetop of the material one-quarter inch below thetop surface asdepicted in Detail 230. Unless otherwise specified,
all expansion jointsinstalled against newly placed concrete, sawcut or other smooth surfaces shall comply with Section 729.1 -
Premolded Joint Filler per ASTM D-1751, 1/2inch, Bituminous Type. Expansionjointsinstalled against existing uneven surfaces
shall be per Section 729.2 - Pour Type Joint Filler.

Contraction joints, unless otherwise specified, shall be constructed in accordance with the standard details, and in astraight line
and vertical plane perpendicular to the longitudinal line of the sidewalk, sidewalk ramp or curb and gutter, except in cases of
curved alignment when they will be constructed along the radial lines of the curb.

Sidewalk or sidewalk ramp score marks, unless otherwise specified, shall be constructed in accordance with the standard detail .
All edges shall be shaped with a suitable tool so formed as to round the edges to a radius as indicated on the standard details.

The front face form shall not be removed before the concrete has taken the initial set and has sufficient strength to carry its own
weight, gutter formsand rear forms shall not be removed until concrete has hardened sufficiently to prevent damage to the edges.
Specia care shall be taken to prevent any damage. Any portion of concrete damaged while stripping forms shall be repaired or
if the damage is severe, replaced at no additional cost to the Contracting Agency. The face, top, back, and flow line of the curb
and gutter shall be tested with a 10-foot straightedge or curve template, longitudinally along the surface. Any deviation in excess
of 1/4 inch shall be corrected at no additional cost to the Contracting Agency.

The surface of concrete sidewalk or sidewalk ramp shall be tested with a 5-foot straightedge. Any deviation in excess of 1/8inch
shall be corrected at no additional cost to the Contracting Agency.

When required by the Engineer, gutters having aslope of 0.8 foot per hundred feet or less, or where unusual or special conditions
cast doubt on the capability of the guttersto drain, they shall be water tested. Water testing shall consist of establishing flow in
thelength of gutter to be tested by supplying water from a hydrant, tank truck or other source. One hour after the supply of water
isshut off, the gutter shall be inspected for evidence of ponding or improper shape. In the event water isfound ponded in the gutter
to a depth greater than 1/2 inch, or on the adjacent asphalt pavement, the defect or defects shall be corrected in a manner
acceptable to the Engineer without additional cost to the Contracting Agency.

Any section of the work deficient in depth or not conforming to the plans or specifications shall be removed and replaced by the
Contractor at no additional cost to the Contracting Agency.

Finishing and curing of the concrete shall be done in the manner specified in Section 505.

The Contractor shall stamp hisname and year onall work done by him, on each end of the curb, gutter, sidewalk or sidewalk ramp.
The letters shall not be less than 3/4 inch in height.

340.3.1 Detectable Warnings The detectable warning surface shall be located so that the edge nearest the curb line is 6 inches
minimum and 8 inches maximum back from the face of curb. Detectable warning surfaces for railroads shall be located so that
the edge nearest the rail crossing is 6 inches minimum and 8 inches maximum from the vehicle dynamic envelope.

Detectable warnings shall be installed perpendicular to the direction of pedestrian/wheelchair travel and have a minimum width
of 24 inches measured perpendicular to the edge of the roadway or rail crossing. The base surface of detectable warnings shall
beinstalled flush with the adjacent walkway surface, the truncated domes shall extend above the walkway surface. The boundary
between detectabl e warnings and the adjacent walkway shall provide aflush uniform surface that will not cause ponding of water
nor present atripping hazard.

Detectablewarningsinstalled on sidewal k ramps shall modify the sidewalk concrete thickness at the detectablewarning to provide
aminimumthicknessof four-inches(4"). When detectable warningsare modulesinset into the sidewalk ramp, the bottom surface
of the sidewalk shall be lowered a distance equal to or greater than the module thickness to maintain the minimum sidewalk
thickness. The sidewalk bottom surface shall have a minimum transition taper length of 12" between the thickened and normal
depth sections of sidewalk.
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340.4 BACKFILLING:

Unless otherwise specified the Contractor shall backfill behind the curbs, sidewalk or sidewalk ramps with soil native to the area
to the lines and grades shown on the plans.

340.5 MEASUREMENT:

Concrete curbs and gutters of the various types shown on the plans and in the proposal, will be measured along gutter flow line
through inlets, catch basins, driveways, sidewalk ramps, etc., by thelineal foot to the nearest foot for each type, completein place.

Concrete sidewalks, sidewak ramps, driveways, alley intersections, valley gutters and aprons will be measured to the nearest
square foot complete in place. When concrete sidewalk, sidewalk ramps, driveways, aley intersections, valley gutters, and/or
aprons are cut during trenching operations, the square foot measurement for payment will be in accordance with Section 336.

Detectable warnings shall not be measured for payment. Detectable warning are considered integral to the walking surface that
they form a part of and the cost isincluded in the related pay item.

340.6 PAYMENT:

Payment for the above named itemswill be madein accordancewith the unit pricesor lump sumsas set forthin the proposal. Such
payment shall include full compensation for furnishing al labor, material, tools and equipment and accomplishing al work in
conformance with the contract documents.

End of Section
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TERRAZZO SIDEWALKS
341.1 DESCRIPTION:

Terrazzo consists of amixture of grey or white portland cement, cement color pigments, abrasive aggregate and colored marble
chips, with the surface ground to finish grade so as to expose approximately 75 percent of the marble granules.

Cement and concrete shall be in accordance with Section 725.
All applicable portions of Section 340 for construction of concrete sidewalks shall be adhered to.

The Contractor shall furnish all equipment, labor, materials, tools, services, transportation and incidental s necessary to construct
asidewalk with aterrazzo surface course.

341.2 MATERIALSAND COMPOSITION:

Divider strips shall be of half-hard brass, white metal 99 percent zinc or aloy. The strips shall have a minimum thickness of 1/8
inch and shall be provided with proper anchoring devices. Pre-assembled decorative units may be used. Double divider strips or
metal expansion joints shall be used in the terrazzo course directly above the expansion joints in the concrete base or dab.

Cement mortar colors shall be lime-proof non-fading pure mineral pigments.
Abrasive aggregate shall consist of alundum or other approved lime-proof abrasive.

Marble chips shall be of an exterior grade marble that will not weather nor discolor. The granule shall be of such proportions of
size Nos. 1, 2, 3 as shall be hereafter determined. Samples of the terrazzo shall be made for approval of the Engineer.

Composition of theterrazzo shall bein the proportion of 200 pounds of marble aggregate to 100 pounds of gray or white portland
cement, mixed dry. The marble aggregate shall consist of 4 parts of marble chips, and cement color pigmentsto 2 partsof abrasive
aggregate.

(A) Add sufficient water to make the mixture plastic but not flowing, awater to cement ratio 0.44 to 0.49.

(B) All materials, including water shall be mixed in a mechanical mixer or in a mortar box for not less than 2 minutes. Only
amounts shall be mixed which can be placed immediately.

341.3 CONSTRUCTION METHODS:
Concrete base or slab shall be of Class B concrete, 4 inchesthick, and reinforced with 6 x 6 inches No. 10 gage wire mesh fabric.

(A) Theconcrete base shall be separated from the natural ground surface by overlapping 15 pound asphalt impregnated roofing
felt, plastic sheeting or other approved water-proofing material. In areas having excessive rise of ground water, the edges of the
concrete shall also be water-proofed.

(B) Where apitchin the finished surface is required, the concrete slab shall be pitched to the required degree.

(C) Premolded expansion joints of the type designated in Section 729, shall be placed in the concrete base or slab at 20 foot
intervalsand al so against buildingsand curbs. Double divider stripsor metal expansionjointsareto be used intheterrazzo course
directly above the expansion joints in the concrete base dlab.

(D) Thetop of the base slab shall be broom finished to |eave adlightly roughened surface to insure abond between the concrete
and the terrazzo finish.

(E) Whilethe base dabisstill in asemi-plastic state, the divider strips shall be placed. The divider stripswill form panels not
more than 3 feet on aside. Where an expansion joint occurs in the concrete base or the type of construction changes, always use
adivider.

(F) The concrete slab shall be cured according to the requirement of Section 505.

Bond between concrete base and terrazzo course: Before the terrazzo Contractor installs his work, he must see that the surface
of the concrete dab is thoroughly cleaned of plaster droppings, wood chips, and all other debris. He should thoroughly slush it
with neat cement grout to ensure a good bond.
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341.3.1 Installation: Place the terrazzo mix in the spaces formed by the divider strips in such a manner that the marble chips
match the chosen pattern in the National Terrazzo and Mosaic Association, Inc. catalog. The mix shall berolled into acompact
mass by means of heavy stone or metal rollers until the superfluous cement and water is extracted, after which it must be hand
troweled to an even surface, disclosing the lines of the divider strips on alevel with the terrazzo finish.

The finished course shall show at least 75 percent of marble granules and shall not vary in any direction more than 1/8 inch when
tested with a 10 foot straightedge. The thickness of the terrazzo course shall be 2 inches. The temperature of the mix at time of
placing shall be between 60° and 80°F. and shall be maintained above 70°F. for at least 3 days or above 50°F. for at least 5 days
when using normal portland cement.

341.3.2 Curing: Theterrazzo course must be cured by keeping it moist for at least 6 days by wet sand, paper, or curing mats.
341.3.3 Surfacing: When the terrazzo work has set sufficiently hard, it shall be machine rubbed, using No. 24 grit or finer
abrasive stones for the initial rubbing. It shall then be resurfaced using aNo. 80 grit or finer abrasive stone, after which alight
grouting of neat portland cement of the same kind and color as the matrix shall be applied to the surface, filling all voids. The
grouting shall then remain until the time of final cleaning. All grinding shall be done in the presence of an excess of water.

341.3.4 Finishing: The grouting shall be removed by machines, using a stone not coarser than No. 80 grit. This cleaning for
fine-stoning shall not take place sooner than 7 days after the surface has been grouted, after which it must be cleaned thoroughly.

341.3.5 Sealing: After cleaning and drying, seal the terrazzo surface with one coat of Hornlux or other sealer approved by the
National Terrazzo and Mosiac Association, Inc.

341.4 MEASUREMENT:
Terrazzo sidewalk will be measured to the nearest square foot completein place.
341.5 PAYMENT:

Payment will be made at the unit price bid per square foot, and shall be compensationin full for all construction equipment, labor,
materials, plant, services, transportation, and all incidental s necessary to construct a sidewalk with a terrazzo surface course.

End of Section
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DECORATIVE PAVEMENT
CONCRETE PAVING STONE OR BRICK

342.1 GENERAL:

The Contractor shall furnish all necessary labor, material, tools and equipment to complete the proper installation of decorative
concrete pavers used in medians, crosswalks, intersections or as otherwise noted in the Contract Documents. This includes
furnishing a 10-foot straightedge to accomplish the level test when required by this specification.

The decorative pavement shall betrueinline and grade and installed to coincide and align with the adjacent work elevation. All
edges shall be retained to secure the pavers and sand laying course.

The Contractor shall construct a sample panel 10-feet by 10-feet for inspection and approval by the Engineer, prior to the actual
installation for the project. Once approved, the panel shall be used as a standard for the remainder of the work. The panel shall
remain undisturbed through out the construction of the pavers and final approval by the Engineer.

342.2 MATERIALS:
342.2.1 Aggregate Base Cour se: Aggregate Base Course shall be per Table 702-1.

342.2.2 Portland Cement Concrete: When the pavers are subject to vehicular traffic, Portland Cement Concrete shall be Class
A per Section 725. All other locations, the Portland Cement Concrete shall be a minimum of Class B per Section 725.

342.2.3 Sand: Sand used for laying course shall conform to ASTM C-33 except for the gradation. The gradation shall comply
with Table 342-1.

TABLE 342-1
SAND GRADATION
Sieve Size 3/8inch No. 4 No. 8 No. 16 No.30 No. 50 No. 100 No. 200
Percent Passing 100 95-100 85-100 15-85 25-60 10-30 2-10 01

342.2.4 Concr ete Pavers. Pavers shall have aminimum of thickness of 80 mm (3.15) when installed in traffic bearing areas and
60 mm (2.36 in.) When installed in non traffic bearings areas. Pavers shall be of an interlocking design conforming to ASTM
C-936-82. Paversshall be sound and free of defectsthat would interfere with the proper placing of the unit or impair the strength
or permanence of the construction. The Contractor shall submit two samplesof each type of pavers used on the project for review
and approval by the Engineer prior to any work. The pavers and materials used in their manufacture shall conform to the
following:

(A) Compressive Strength: Pavers shall have a minimum compressive strength of 8,000 psi in accordance with ASTM C-140.

(B) Absorption: The average absorption shall not be greater than 5 percent, with no individual unit absorption greater than 7
percent.

(C) Portland Cement: Cement shall comply with Section 725.2, Type .

(D) Adggregates: Aggregates shall conform to ASTM C-33 (washed, graded sand and rock, no expanded shale or lightweight
aggregates).

(E) Other Congtituents: Coloring pigments shall be applied integrally to the concrete. Air entraining admixtures, coloring
pigments, integral water repellents, and finely ground silica shall be previously established as suitable for use in concrete and
either shall conform to ASTM standards where applicable, or shal be shown by test or experience not to be detrimental to the
concrete.

(F) Physical Properties: The size, shape, design and color of the pavers shall be as noted in the Contract Documents.

342.2.5 Expansion Joint: Expansion joint filler material shall be 1/2-inch premolded and comply with Section 729 and ASTM
D-1751.
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342.3 CONSTRUCTION PROCEDURES:

342.3.1 Subgrade: The subgrade shall be constructed true to grades and lines shown on the plans and compacted to a minimum
dry density of 95% as specified in MAG Section 301.

342.3.2 Aggregate Base Cour se: When aggregate base course is specified, the aggregate base course shall be constructed true
to grades and lines shown on the plans and compacted to aminimum dry density of 100% per Section 301 with the surface of the
aggregate base course not varying by more than +1/8-inch in 10-feet.

342.3.3 Concrete Header and Base Slab: Forms shall be thoroughly cleaned each timethey are used, and shall be coated with
alight ail, or other releasing agent of atype which will not discolor the Portland Cement concrete.

The Portland Cement concrete shall be thoroughly spaded away from the forms so that there will be no rock pockets next to the
forms. Compacted by mechanical vibrators may be used when approved by the Engineer. Tamping or vibrating shall continue
until the mortar flushes to the surface, and the coarse aggregate has been tamped below the surface.

All edges shall be shaped with a suitable tool to form a rounded edge of radius as directed in Detail 225.

The Portland Cement concrete header face form shall not beremoved beforethe concrete hastaken theinitial set and has sufficient
strength to carry itsown weight. The concrete header outer form shall not be removed until the concrete has hardened sufficiently
to prevent any damage to the concrete. Any porting of concrete damaged while stripping forms shall be repaired or if the damage
is severe, replaced at no additional cost to the Contracting Agency. The face and top of the concrete header shall be tested with
a 10-foot straightedge or curve template, longitudinally along the surface. Any deviation in excess of 1/4-inch in 10-feet shall
be corrected at no additional cost to the Contracting Agency.

Any section of the work deficient in depth or not conforming to the plans or specifications shall be removed and replaced by the
Contractor at no additional cost to the Contracting Agency.

Finishing and curing of the concrete shall be done in the manner specified in Section 340.

342.3.4 Expansion Joints: Expansion joints shall be constructed to the full depth and width of the concrete with the top of the
material one-half inch below the top surface as depicted in Detail 225 unless otherwise specified. After the concreteiscured, the
top one-half inch shall be filled to the surface of the concrete with a premium-grade, high-performance, moisture-cured, single-
component, polyurethane-based, non-sag elastomeric sealant, ASTM C-920, Type S, Grade NS, Class 25, Sikaflex-1A or equal.

Joints shall be constructed in astraight line and vertical place perpendicular to thelongitudinal line of the concrete header, except
in cases of curved alignment when they will be constructed along the radial lines of the header. 1n the case of base slabs, pavers
shall be placed continuously over the expansion joints.

342.3.5 Contraction Joints. Contraction joints shall be constructed in a straight line and vertical plane perpendicular to the
longitudinal line of the concrete header, except in cases of curved alignment when they will be constructed along theradial lines
of the header. They shall be constructed to a depth of one inch with rounded edges and placed at 10-foot intervals. Contraction
Joints shall be filled to the surface of the surrounding concrete with elastomeric sealant specified in 342.3.3.

342.3.6 Sand Laying Cour se: The maximum thickness of the sand course shall be one-inch. Screeding boards shall be used to
ensure auniform thickness. The sand shall not be compacted, walked on or wet down.

342.3.7 Concrete Paving Stones: The concrete pavers shall be clean and free of foreign materials before installation. Paving
work shall be plumb, level and trueto line and grade and shall be installed to properly coincide and align with adjacent work and
elevations. All edges must beretained to secure the perimeter paversand the sand laying course. The paversshall belaidinsuch
amanner that the desired pattern is maintained and joints between the pavers are as tight as possible.

The Contractor shall lay the pavers starting from the longest straight line and from a true 90-degree corner. The pavers shall be
installed hand-tight and level on the undisturbed sand course in a manner that eliminates gaps between the stones and the edge
retention header. String lines shall be used to hold all pattern linestrue. The gaps at the edge of the paver surface shall befilled
with pavers cut to fit. Cutting shall be accomplished to leave a clean edge to the traffic (vehicular or pedestrian) surface using
amasonry saw cut.

After the paversarein place, they shall be vibrated into the sand laying course using avibrator capable of 3,000 to 5,000 pounds
compaction force. Thiswill require two passes at 90 degrees to each other. After vibration, approximately 1/4-inch of clean
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masonry sand containing at least 30 percent of 1/8-inch particles shall be placed over the paver surface, allowed to dry, and
vibrated into thejointswith additional vibrator passesand brushing so asto completely fill joints. Excesssand shall be swept from
the surface.

Thefinished paver surface shall betested longitudinally and transverse to the concrete header or curb with a10-foot straightedge
along the surface. Any deviation in excess of 1/8-inch shall be corrected at no additional cost to the Contracting Agency.

Any broken or damaged paversshall beremoved and replaced. Replacement paversshall betamped into placeand thejointsfilled
with masonry sand as specified herein. The completed installation shall be cleaned of all debris, surplus material and equipment.

342.4 MEASUREMENT AND PAYMENT:

Measurement will be the square foot. Payment will be made at the unit bid price per square foot. This payment shall be full
compensation for al labor, materials, tools and equipment required to complete the work.

End of Section
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SECTION 343

EXPOSED AGGREGATE PAVING
343.1 DESCRIPTION:

Exposed aggregate paving consists of placing aconcrete slab with exposed aggregate in the surface of the finished concrete. This
exposed aggregate paving is designed for decorative or pedestrian use only. It should not be used in areas subject to vehicular
traffic.

3432 MATERIAL:
343.2.1 Concrete: Concrete shall be Class A per Section 725 with a maximum slump of 3 inches.

343.2.2 Exposed Aggregate: The exposed aggregate shall be uncrushed riverrun rocks. The Contractor shall provide at |east
a 10-pound sample for approval by the Engineer prior to any aggregate paving.

(A) When the paving isfor decorative use only, no pedestrian traffic, the aggregate shall not be larger than 3 inches or smaller
than 1 /2 inches.

(B) When the paving isto be used for pedestrian traffic, the aggregate shall be not larger than 2 inches or smaller than 1 inch.
343.3 CONSTRUCTION PROCEDURE:

The Contractor shall construct a sample panel 3 feet by 3 feet for inspection and approval by the Engineer, prior to actual
construction. When approved, this panel shall be used as a standard for the remainder of the work.

After the slab has been placed, screeded and darbied, the aggregate shall be hand-scattered so that the entire surface is evenly
covered. The surface shall be reworked so that the aggregate will be embedded just beneath the surface. The concrete shall
completely surround and lightly cover the aggregate |eaving no holes or voids.

A non-staining surface retarder will be applied to provide a surface penetration of at least 1/8-inch and the surface will belightly
screed to ensure penetration. The surface will be covered with a protective material for the period of time recommended by the
retarder manufacturer. After thistime has elapsed, the upper, retarded layer of concrete will be removed using awater jet stream
and abrush. The protective cover will be replaced and the concrete allowed to cure. After curing, the surface shall be cleaned and
asilicone seal applied.

343.4 MEASUREMENT AND PAYMENT:

Measurement will be by the square foot. Payment will be made at the unit bid price per square foot. This price shall be full
compensation for al labor, material, tools, and equipment required to complete the work.

End of Section
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SECTION 345

ADJUSTING FRAMES, COVERS, VALVE BOXESAND WATER METER BOXES
345.1 DESCRIPTION:

The Contractor shall furnish all labor, material's, and equipment necessary to adjust all frames, coversand valve boxesasindicated
on the plans or as designated by the Engineer. The frames shall be set to grades established by the Engineer, in a manner
hereinafter specified.

The Contractor may elect to remove old frames, covers and valve boxes and to install new frames and/or boxes without any
additional cost to the Contracting Agency, in accordance with standard detail drawings.

345.2 ADJUSTING FRAMES:

The Contractor shall loosen framesin such a manner that existing monuments, clean outs or valve boxeswill not be disturbed or
manholes damaged. Debris shall not be permitted to enter sanitary or storm sewer conduits. All loose material and debris shall
be removed from the excavation and the interiors of structures prior to resetting frames.

Frames shall be set to the elevations and slopes established by the Engineer and shall be firmly blocked in place with masonry
or metal supports. Spaces between the frame and the old seat shall be sealed on the inside to prevent any concrete from entering
the hand hole or manhole. Class AA concrete shall be placed around and under the framesto provide aseal and properly seat the
frame at the required elevation and slope. Concrete shall be struck off flush with the top of the existing pavement.

345.3 ADJUSTING VALVE BOXES:
Valve boxes shall be adjusted to the new elevations indicated on the plans, or as established by the Engineer.

Adjustable cast iron boxes shall, if possible, be brought to grade by adjustment of the upper movable section. Any excavated area
shall befilled with Class AA concrete to the level of the existing pavement, or as directed by the Engineer.

Concrete pipe valve boxes in areas not subject to vehicular traffic shall be adjusted to grades by installing a suitable length of
metal or concrete pipe, of the same inside diameter as the present valve box, and reinforcing the outside with a concrete collar
extending from at least 2 inches below the joint up to and flush with the top of the valve box extension. This collar shall be of
Class AA concrete. The dimension from the outside of the box to the outside of the collar shall not be less than 2 inches. This
adjustment will be known as Type B.

In areas subject to vehicular traffic and where the existing valve box is a Type B, the adjustment to the new elevation shall be
made using the old cover and installing anew 8 inchesframein accordance with the standard detail for installation of valve boxes
in vehicular traffic areas. This adjustment shall be known as Type BA.

Adjustment of existing TypeA valveboxesto the new elevations shall be asdescribed in Subsection 345.2 above. Thisadjustment
shall be known as Type A.

345.4 ADJUSTING MANHOLE AND VALVE COVERS:

Adjusting rings may be used to raise manhol e coversin asphalt pavements when deemed acceptabl e by the Engineer. The amount
of adjustment, thickness of seal or overlay, and cross slope will be considered when using adjusting rings. Each location where
an adjusting ring is used must have a sufficient depth of asphalt to assure the proper installation and operation of thering. The
rings shall be made of a non-metallic, polypropylene or fiberglass material and installed per the manufacturer’s specifications.
The rings shall be approved by the Engineer.

3455 MEASUREMENT:

The quantities measured will be the actual number of frames, covers and value boxes of each type, adjusted and accepted.
345.6 PAYMENT:

The quantities, as determined above will be paid for at the contract price per unit of measurement respectively, for each of the

particular itemslisted inthe proposal. The payment shall be compensationinfull for all materials, 1abor, equipment andincidentals
necessary to complete the work. End of Sech
nd of 3ection
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SECTION 350

REMOVAL OF EXISTING IMPROVEMENTS
350.1 DESCRIPTION:

Thiswork shall consist of removal and disposal of variousexisting improvements, such as pavements, structures, pipes, curbsand
gutters, and other items necessary for the accomplishment of the improvement.

350.2 CONSTRUCTION METHODS:

The removal of existing improvements shall be conducted in such a manner as not to injure utilities or any portion of the
improvement that is to remain in place. See Section 107.

Sidewalks shall be removed to adistance regquired to maintain amaximum slopefor the replaced portion of sidewalk, for oneinch
per foot and all driveways shall be removed to a distance as required by standard details.

Existing concrete driveway curbs and gutters shall be removed to the right-of-way line and the new end of curb faced.

Portland cement concrete pavements, curbs and gutters and sidewalks designated on the plans for removal shall be saw-cut at
match lines, in accordance with Section 601 and removed.

Asphalt concrete pavements designated on the plans for removal shall be cut in accordance with Section 336.

Removal of trees, stumps, roots, rubbish, and other objectionable materialsin the right-of-way shall be done in accordance with
Section 201.

Backfill and compaction of all excavated areas shall be compacted to the densities as prescribed in Section 601.
All surplus materials shall be immediately hauled from the jobsite and disposed of in accordance with Section 205.
350.3 MISCELLANEOUS REMOVAL AND OTHER WORK:

Thiswork shall include, but not be limited to the following, where called for on the plans:

(A) Relocate existing fence and gate.

(B) Remove and reset mail boxes.

(C) Remove signs and bases in right-of-way.

(D) Remove planter boxes, block walls, concrete walls, footings, headwalls, irrigation structures, and storm water inlets.
(E) Instal plugsfor pipesand remove existing plugs as necessary for new construction.

(F) Remove wooden and concrete bridges.

(G) Remove medianisland slabs.

(H) Remove pavements and aggregate base where called for outside the roadway prism.

350.4 PAYMENT:

Payment for removal s will be made at the unit bid prices bid in the applicable proposal pay items, which price shall be full
compensation for the item complete, as described herein or on the plans.

End of Section
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SECTION 360

TELECOMMUNICATIONSINSTALLATION

360.1 DESCRIPTION:

Thiswork shall consist of the installation of underground telecommunications facilities within the public right-of-way.

360.2 TRENCHING, BACKFILL AND RESTORATION:

All work shall be done in accordance with Section 601.

360.3 CABLE INSTALLATION:

(A)

“Trunk Lines’ Cable providing telecommunications service by connecting regionsor states or by connecting central offices

within a metropolitan area. Such cable shall be installed as described below:

(B)

(1) If thecableisto beinstalled within an open trench, the cable shall be placed within schedule 40 PV C conduit or equal
with aminimum inside diameter of 4 inches. The conduit shall be buried at a minimum depth of 48 inches below finished
grade measured to the top of the conduit. A color coded plastic warning tape with a minimum thickness of 5 mil and a
minimum width of 3 inches shall be installed in the trench and centered over the PV C conduit at a depth of from 18 to 30
inches below finish grade.

(2) Cable crossings under existing paved streets shall be accomplished by jacking or boring unless open trenching is
authorized by the Engineer or Agency. The cable shall be placed within a schedule 40 PV C conduit or better at aminimum
depth of 48 inches.

Telecommunications cables other than “trunk lines’ shall be installed as described below.

(1) If acableisto beinstalled within the right-of-way of an arterial or collector street, it shall be placed at a minimum
depth of 36 inches below finished grade. A color coded plastic warning tape as described in “A” shall be placed 18 inches
below the surface.

(2) If acableisto beinstaled within the right-of-way of alocal/residential street it shall be placed at a minimum depth
of 24 inches below finished grade.

(3) Cable crossings under existing, paved streets shall be accomplished by jacking or boring unless open trenching is
authorized by the Engineer or Agency.

360.4 CABLE LOCATING (FIBER OPTIC):

If acablewhichisto beinstalled isfiber optic atracing or locating wire shall be installed with the cable.

360.5 PAYMENT:

Payment will be made at the contract unit price bid per lineal foot.

End of Section
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RIGHT-OF-WAY AND TRAFFIC CONTROL
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SECTION 401
TRAFFIC CONTROL
401.1 DESCRIPTION:
Traffic control shall consist of traffic control devicesand flagmenor pilot cars. All traffic control devices, the application of traffic
control measures, and traffic regulation in these specifications are to supplement and are not intended to delete any of the
provisionsof the Contracting Agency's Traffic Barricade Manual, the Uniform Manual on Traffic Control Devicesor any agency's
Supplements to these Uniform Standard Specifications.

401.2 TRAFFIC CONTROL DEVICES:

Traffic control devices shall consist of providing, erecting, and maintaining necessary and adequate devicesfor the protection of
the work, the workmen and the traveling public as approved by the Engineer.

(A) Temporary traffic control devices shall be used to guide traffic through construction areas. They include traffic cones to
channelize traffic, portable barricades for warning, vertical panel channelizing devices to divert traffic, and lighting devices
between the hours of sunset and sunrise.

(B) Advancewarning devicesshall be used to aert the motorist of an obstruction in the roadway. They include diamond-shaped
signs, flags, and flasher type high level warning devices mounted 8 feet above the roadway.

401.3 FLAGMEN OR PILOT CARS:

Flagmen or pilot cars shall consist of providing sufficient flagmen, uniformed off-duty law enforcement officers or pilot carsto
expedite the safe passage of traffic.

401.4 TRAFFIC CONTROL MEASURES:

Theapplication of al traffic control measures shall be based primarily upon the conditions existing at the time that such measures
are deemed necessary. Prior to the start of any work that would interrupt the normal flow of traffic, sufficient and adequate devices
and measures shall be provided and erected as directed by the Engineer. These devices shall be immediately removed when no
longer needed.

401.5 GENERAL TRAFFIC REGULATIONS:

A traffic lane shall be a minimum of 10 feet of clear street width with a safe motor vehicle operating speed of at least 25 miles
per hour.

Anintersection shall be all of the areawithin the right of way intersection streets plus 300 feet beyond the edge of the intersected
right of way on all legs of the intersection.

A minimum of two traffic lanes, one for each direction, shall be maintained open to traffic at all times on all major streets.

(A) OnBond Issueand Budget Projects: All existing trafficlaneson major streetsshall be maintained opento traffic at signalized
i ntersections between the hours of 7:00 a.m. to 9:00 a.m. and 4:00 p.m. to 6:00 p.m. weekdays unless otherwise specified in the
specia provisions.

(B) OnImprovement District Projects: All existing traffic lanes on major streets shall be maintained open to traffic between the
hours of 7:00 am. to 9:00 a.m. and 4:00 p.m. to 6:00 p.m. weekdays. All work that enters or crosses amajor street must be done
at times other than 7:00 am. to 9:00 am. and 4:00 p.m. to 6:00 p.m. unless otherwise specified in the special provisions.

Local access shall be maintained to all properties on the project at all possible times. When local access cannot be maintained,
the Contractor must notify the affected property owner at least 24 hours in advance and restore access as soon as possible.
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SECTION 401

A traffic lane shall not be considered as satisfactorily open to traffic unlessit is paved with hot mix or cold mix asphalt paving
if surrounded by or adjacent to existing pavement. Where pavement did not previoudly exist or where all of the existing pavement
has been removed, atraffic lane shall not be considered as satisfactorily open to traffic unlessit is graded reasonably smooth and
maintained dust free as directed by the Engineer.

Arrangementsfor partial or complete street closure permits shall be handled through the Engineer onlocal projectsor the Arizona
Highway Department, Resident Engineer on Federal Aid Projects, to the Contracting Agency's Traffic Engineering Department.
An advance notice of 48 hours for mgjor streets and 24 hours for local streets and aleysis required from the Contractor.

The Contractor shall provide and maintain all necessary traffic controlsto protect and guidetraffic for all work inthe construction
area

TheContractor shall maintainall existing STOP, YIELD, and street namesignserect, clean, andinfull view of theintended traffic
at all times. If these signsinterfere with construction, the Contractor shall temporarily rel ocate the signs away from construction
but still in full view of the intended traffic.

The Traffic Engineering Department will reset all STOP, YIELD, and street name signs to permanent locations.

Existing traffic signs other than STOP, YIELD, and street name signs shall be maintained by the Contractor until such time as
construction renders them obsolete. At that time the Contractor shall remove signs and posts without damage and deliver them
as directed by the Engineer. The Traffic Engineering Department will reinstall all traffic signs.

Subject to the approval of the Traffic Engineer, the Contractor shall furnish and install the 25 MPH Construction Zone Speed
Limit Signs. The Contractor shall maintain the signs erect, clean and in full view of the intended traffic at all times. Should the
signs interfere with construction, the Contractor shall relocate the signs as necessary.

At any time project construction shall require the closure or disruption of traffic in any roadway, aley, or refuse collection
easement such that normal refuse collectionwill beinterfered with, the Contractor shall prior to causing such closureor disruption,
makearrangementswith the Contracting Agency's Sanitation Department in order that refuse coll ection service can be maintained.
Specid traffic regulation will be listed in the special provisions.

401.6 MEASUREMENT:

No measurement will be made for traffic control devices.

Flagmen, uniformed off-duty law enforcement officersor pilot cars, with driver, will be measured by the hour for each individual,
including vehicle and equipment, required to perform traffic control. When an officer is used less than 3 hours, aminimum of 3
hours will be charged. Anything over 3 hours will be measured by the hour.

401.7 PAYMENT:
Payment will be made at the contract bid price in the proposal for uniformed, off-duty law enforcement officer. If the officer is

utilized in excess of 8 hoursin any calendar day or in excess of 40 hoursin any calendar work week, payment shall be at the rate
of 1 1/2 times the contract bid price for all hours worked in excessin either of the above time periods.

End of Section
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SECTION 405
MONUMENTS
405.1 DESCRIPTION:

Thiswork shall consist of furnishing and installing portland cement concrete right-of-way monuments and survey monuments at
the locations shown on the plans or directed by the Engineer and as specified.

Monuments shall conform to the standard details or details shown on the plan.

405.2 MATERIALS:

The concrete portion of monuments shall be constructed in accordance with the provisionsin Sections 725 and 505.

Concrete shall be Class B.

Brass caps for survey monuments will be furnished by the Contractor unless otherwise specified in the special provisions.
405.3 CONSTRUCTION:

In constructing precast monuments, the forms shall not be removed until after the concrete has hardened. Monuments that are
warped will berejected. The exposed surface of the finished monuments shall be uniform, of even texture, and shall be free from
holes, cracks and chipped edges. The precast monuments shall not be transported to the work site until the concrete has cured.
Cast in place monuments shall be cast in drilled holes without the use of forms.

Brass caps shall be placed in survey monuments before the concrete block has acquired itsinitial set and shall be firmly bedded
in the concrete. The concrete block shall be so located that, the reference point will fall within a1 inch circlein the center of the
brass cap.

405.4 INSTALLATION:

Right-of-way monuments shall be set firmly and vertically in the ground to a depth of at least 3 feet.

The tops of survey monument covers shall be set flush with the pavement surface.

Survey monuments shall be set in position after the first course of asphalt concrete.

405.5 PAYMENT:

Payment for monuments will be made on the basis of the prices bid and shall include full compensation for furnishing all labor,

materials, tools, equipment and incidentals, and for doing all thework involved in constructing the monuments, completein place,
including asphalt seal and necessary excavation and backfill, as shown on the plans or as directed by the Engineer.

End of Section
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SECTION 410
PRECAST SAFETY CURBS
410.1 DESCRIPTION:

Thiswork shall consist of furnishing and installing precast safety curbs as shown on standard details or as detailed on the plans,
or asdirected by the Engineer.

410.2 MATERIALS:
Portland cement concrete shall be Class A, conforming to the applicable requirements of Section 725.

Steel reinforcing shall conform to the requirements of Section 727. The dimensions of the precast curb shall be asindicated on
the plans and standard details.

Dowels shall conformto ASTM A-615 plain, intermediate grade, 1/2 inch round by 24 inches.

Mastic may be either a fiberized mastic cement or an epoxy cement. The Contractor shall submit to the Engineer, the type of
mastic and manufacturer's recommended procedures for use, within 10 days after the date of award of contact which will enable
the Engineer to determine that the proposed material is acceptable.

410.3 CONSTRUCTION METHOD:

Back of safety curbs shall be set at the property line unless otherwise shown on the plans. Curbs shall be kept aminimum distance
of 5 feet from driveways.

Precast safety curbinstalled on natural earth or gravel surfaces shall be secured in place with aminimum of 2 steel dowel sthrough
each curb. A minimum 12 inches diameter by 12 inches deep Class B concrete cylinder or approved equal shall be poured in place
around each dowel.

Precast safety curb installed on portland cement concrete or asphalt concrete surfaces shall be bedded in a continuous layer of
mastic cement under its complete base area and secured with a minimum of 2 steel dowels driven through the safety curb.

Dowelsshall extend into the sub-surface and/or concrete cylinder aminimum of 18 inches. When installed, the top of each dowel
shall be flush with the top of the safety curb.

The Engineer will verify locations of all safety curbsin the field at time of construction.
4104 MEASUREMENT:

M easurement will be the number of safety curbs furnished and installed, complete in place.
410.5 PAYMENT:

Payment will be made at the unit price bid each in the proposal for the following:

(A) Safety curbsinstaled on natural earth or gravel.

(B) Safety curbsinstalled on portland cement concrete.

(C) Safety curbsinstalled on asphalt concrete.

End of Section
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SECTION 415

FLEXIBLE METAL GUARDRAIL
415.1 DESCRIPTION:

Thiswork shall consist of constructing metal beam guard railing, at the location and in accordance with the detail s shown on the
plans, and as specified in the special provisions.

4152 MATERIALS AND CONSTRUCTION:

Materials and construction for the railings shall conform to the following requirements:

Therail elements, terminal sections, bolts, nuts and other fittings shall conform to the specifications of AASHTO M-180, except
asmodifiedin thisspecification. The edgesand center of therail element shall contact each post or block. Rail element jointsshall
be lapped not lessthan 12 1/2 inches and bolted. Therail metal shall be open hearth, electric furnace, or basic oxygen steel and,
in addition to conforming to the requirements of AASHTO M-180, shall withstand a cold bend, without cracking of 180 degrees
around amandrel of a diameter equal to 2 1/2 times the thickness of the plate.

The ends of each length of railing shall be fitted with terminal sections.

Workmanship shall be equivalent to good commercial practice and al edges, bolt holes and surfaces shall be free of torn metal,
burrs, sharp edges and protrusions.

Three certified copies of mill test reports of each heat from which the rail element is formed shall be furnished to the Engineer.
Bolts shall have shoulders of such shape as will prevent the bolts from turning.

Therail element shall have full bearing at joints. When the radius of curvatureis 150 feet or less, the rail element shall be shaped
in the shop.

Unless otherwise specified the rail elements, terminal sections, bolts, nuts, and other fittings shall be galvanized in accordance
with Section 771.

Posts, including blocks, shall be construction grade, Douglas Fir, free of heart center.

The posts and blocks shall be pressure treated after fabrication with oil borne pentachlorophenol, or coppernaphthenate, as
provided in Section 779.

The posts shall befirmly placed inthe ground. The space around posts shall be backfilled with sel ected earth, free of rock, placed
in layers approximately 4 inches thick and each layer shall be moistened and thoroughly compacted.

Posts shall be placed at equal intervals, as shown on the plans, except that the end posts may be spaced closer to adjacent posts
if directed by the Engineer.

The bolted connection of the rail element to the post shall withstand a 5,000 pound pull at right angles to the line of therailing.
The metal work shall be fabricated in the shop, and no punching, cutting or welding will be permitted in thefield. Rail elements
shall be lapped so that the exposed endswill not face approaching traffic. Terminal sections shall beinstalled in accordance with
the manufacturer's recommendations.

Surplus excavated material remaining after the guard railing has been constructed shall be disposed of.

Railing parts furnished under these specifications shall be interchangeable with similar parts regardless of source.

415.3 PAINTING:

All metal surfaces of the guard rails shall have azinc chromate prime coat and two coats of white enamel. The exposed portions

of the wood posts shall have a wood primer and two coats of finish paint. Materials and application shall be as specified in
Sections 790 and 530. Colors shall be as directed by the Engineer.
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SECTION 415
4154 MEASUREMENT:
Therailing will be measured by the linear foot from end to end along the face of the railing including terminal sections.

4155 PAYMENT:

Payment for furnishing materials and installing guard rails complete, in place, including excavation and backfill for posts and
painting will be made on the basis of the price bid per linear foot, unless an alternate basis of payment is specified in the proposal.

End of Section

415-2



SECTION 420
CHAIN LINK FENCES
420.1 DESCRIPTION:

Thiswork shall consist of constructing chain link fences at the locations and in accordance with the details shown on the plans,
and as provided in these specifications and the specia provisions. When installation procedures are not covered within these
specifications, standard details, specia provisions, plans or other documents, installation will comply with ASTM F-567.

4202 MATERIALS:

Chain link fence material shall conform to the requirements of Section 772. Portland cement concrete shall conform to the
requirements of Section 725.

420.3 CONSTRUCTION METHODS:

420.3.1 Fence Construction: Before any fence is installed, the Contractor shall submit to the Engineer for approval, shop
drawings showing the details of all fittings and gates proposed to be furnished.

Posts shall be spaced at not more than 10 foot intervals, measured from center to center of posts, and shall be placed in avertical
position.

Changes in line or grade where the angle of deflection is 30 degrees or more shall be considered as corner and slope points,
respectively, and corner or slope posts shall be installed at these points.

All postsshall be set in Class C concretefootings, which footings shall be crowned at the top to shed water. Footingsfor line posts
for 72 inch fabric or less shall not belessthan 30 inchesdeep and 8 inchesin diameter, and footings for line postsfor fabric more
than 72 inches shall be shown on plans. All other footings, unless otherwise indicated on the plans or in the special provisions,
shall be not less than 36 inches deep and 12 inches in diameter.

End, corner, lope and gate posts shall be braced to the midpoint of the nearest line post or posts with horizontal braces used as
compression members and the said line posts trussed from the brace back to the bottom of the end, corner, slope or gate post with
3/8 inch stedl truss rods with turnbuckles used as tension members.

Unless otherwise specified all fence shall beinstalled with atop rail and abottom tension wire and the post tops shall be secured
to the post by bolts or rivets. When top rail is omitted, atop and bottom tension wire shall be used.

The fabric shall be placed on the outward facing side of the posts and shall be installed so that the top edge projects above the
top rail of the fenceto form aknuckled or barbed projection. The fabric shall be stretched taut and securely fastened to the posts,
thetop rail, and the bottom tension wire. The tension wire shall be installed on a straight grade between posts by excavating the
high points of ground and in no case will filling of depression be permitted. Unless otherwise specified the bottom of the fence
shall be on aline approximately 2 inches above the ground surface.

Thefabric shall be fastened to end, corner, slope and gate posts with 3/16 inch x 3/8 inch high carbon steel tension bars and not
lessthan 12 gage x 1 inch steel tension bar bands spaced at 16 inch intervals; and to line posts, top rail and tension wire with 11
gage or heavier tiewires or metal bands. Tire wires or metal bands shall be placed on line posts at intervals of approximately 16
inches, and on top rail and tension wire at intervals of approximately 18 inches.

Barbed wire shall be installed on the fence only when specifically required by the plans or special provisions. When required, it
shall beinstalled on extension arms of a type specified under Section 772.

420.3.2 Construction of Gates: Thewidthsof any gatesto beinstalled will beindicated on the plansor in the special provisions.
Gates in which the width of the leaf is greater than 6 feet shall be constructed with an internal horizontal or vertical stiffener of
the same diameter as the frame; the frame shall be trussed with a 3/8 inch adjustable tension rod. Gatesin which the width of the
leaf is 6 feet or lesswill not require a stiffener and will require only 1 trussrod.
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The corners of gate frames shall be fastened together and reinforced with afitting designed for the purpose or by welding. All
welds shall be ground smooth.

Chain link fence fabric shall be attached to the gate frame by the use of tension bars and tie wires as specified for fence
construction, and suitable tension connectors spaced at approximately 16 inch intervals.

The swing gates shall be hung by at least 2 steel or malleable iron hinges, so designed as to securely clamp to the gate post and
permit the gate to be swung back against the fence.

Semi-cantilever gates shall be provided with a combination steel or malleable iron catch and locking attachment of approved
design, and shall be subject to approval of the Contracting Agency. Stopsto hold gates open and a center rest with catch shall be
provided on all double drive gates and on all other gates where required.

420.3.3 Repair of Damaged Coating: Welds made after galvanizing shall be ground smooth, then wire brushed to removeloose
or burned zinc coating, after which the cleaned areas shall be repaired to the satisfaction of the Engineer in accordance with
Section 771. Repairs to abraded or otherwise damaged zinc coating shall be made in a similar manner.

420.4 MEASUREMENT:

Chain link fence shall be measured on the fence line along the bottom strain wire from center to center of end posts, deducting
the widths of gates and openings.

420.5 PAYMENTS:

Thepricebid and paid per linear foot for chain link fence shall include full compensation for furnishing al labor, materials, tools,
and equipment, and doing all the work involved in constructing the fence complete in place as specified on the plans, and in the
special provisions, except for furnishing and installing gates.

Gates will be paid for at the unit price bid for each size of gate required by the plans or specia provisions, which price shall
includefull compensation for furnishing the gates, together with al necessary gate posts, fittings and hardware, and doing all the
work involved in installing the gates complete in place as specified. If double gates are required, each double gate will be paid
for at the unit price bid and such unit price shall include furnishing and installing both leaves.

Full compensation for clearing the line of the fence and disposing of the resulting material, excavating high pointsin the existing
ground between posts, excavating and furnishing and placing concrete footings, connecting new fencesto structures and existing
fences, and any other related work shall be considered as included in the price bid per linear foot of fence and no additional
allowance will be made therefore.

End of Section
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SECTION 424

PARKWAY GRADING
424.1 DESCRIPTION:
Thisgrading shall include all work necessary to bring the surface of the parkway, between the back of curbs and sidewalks and/or
the parkway between sidewalks and the right-of-way line, to the grade and cross-section shown on the plans or as directed by the
Engineer. It shall also include median islands between divided roadways.
424.2 ROUGH GRADING:
(A) Fill material shall contain no rocks over 3 inchesin diameter, broken concrete, or debris of any nature.
(B) Backfill behind curbs and along the edges of the sidewalk shall be made immediately upon the completion of those items.

424.3 FINE GRADING:

(A) Thefinished surface shall be free from stone and all debris and be true to grade and cross-sections after compaction to not
less than 80% of maximum density, as determined by test methods specified in Section 301.

(B) Where existing parkways are planted in grass, flowers, or shrubs and the level is somewhat above the top of the curb, or
sidewalk, the parkway shall be graded back on a 4:1 slope from the edge of curb or sidewalk, with the least possible damage to
the planted area.

4244 PAYMENT:

Unless otherwise provided in the special provisions or proposal, no payment will be made for parkway grading as such; the cost

thereof shall be included in the price bid for construction or installation of the items to which such grading is incidenta or
appurtenant.

End of Section
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SECTION 425
TOPSOILS
425.1 DESCRIPTION:

Thiswork shall consist of furnishing and hauling topsoil from an approved source and placing the topsoil as shown on the plans,
in accordance with this specification and specia provisions.

4252 MATERIALS:
Topsoil shall conform to the requirements of Section 795.
425.3 CONSTRUCTION METHODS:

Prior to the excavation of topsoil, al grass, weeds, brush, stumps, loose rocks and other objectionable material shall be removed
from the surface of the area from which the topsoil is to be removed.

Thetopsoil source shall be excavated in such a manner that all material excavated will be of the same composition and structure
throughout.

Topsoil shall be spread over the areas and to the depths as specified, and shall be water settled.

After thetopsoil has been spread, stumps, roots and other objectionable matter shall be removed from the surface of the areaand
disposed of in a manner satisfactory to the Engineer.

425.4 MEASUREMENT:
Unless otherwise specified, topsoil shall be measured by the cubic yard in place and loose after watering and settling.
4255 PAYMENT:

The quantities measured as provided above, will be paid for at the contract price per cubic yard for furnishing and placing topsoil,
which price shall be full compensation for the item compl ete, as described and specified.

End of Section

425-1



SECTION 430
LANDSCAPING AND PLANTING
430.1 DESCRIPTION:

This section shall govern the preparation and planting of landscape areas required in the Plans or Specifications. Materials will
be in accordance with Section 795.

Existing utilities and improvements not designated for removal shall be protected in place. Any damages will be repaired by the
Contractor at no additional cost to the Contracting Agency.

Unlessotherwiseprovided, walls, curbs, planter boxes, irrigation systems, and other improvementsshall be constructed after rough
grading has been completed and prior to finish grading.

430.2 GENERAL:

Landscape or planting areas shall not be cultivated when they are so wet asto cause excessive compaction or so dry asto cause
excessive dust or the formation of large clods.

Prior to any grading the areas shall be cleared and grubbed in accordance with Section 201, Clearing and Grubbing.

Finish grade for these areas shall not vary more than 1 inch from the specified grade and cross-section and shall be a smooth
uniform surface, free of any abrupt grade changes or depressions. Unless otherwi se specified, finish grade bel ow adjacent paving,
curbs, or headers shall be 1 inch for lawn and granite areas and 3 inches for planting areas.

Unlessotherwise specified, in-place soil will be prepared and conditioned for utilization astopsoil. If imported topsoil isspecified
or hasto be used, the existing soil, before subgrade, shall be scarified to a depth of 6 inches prior to placing the topsoil and the
thickness of the topsoil layer shall be at least 6 inches.

All landscape and planting areas, except thoseintended for lawns, shall be treated with apre-emergence control, such as* Surflan”
or equal, applied in accordance with the manufacturer's recommendations.

430.3LAWN AREAS:

430.3.1 Preparation of In-Place Soil: After clearing and grubbing has been completed, the existing surface shall be scarified
and cultivated to aminimum depth of 8 inches; then brought to finish grade. During the operation, debris, including all stonesover
1inch in any dimensions, shall be removed and disposed of offsite.

After clearing and grubbing and initial cultivation has been completed, chemical fertilizer, 16-20-0 composition, shall be
mechanically spread over the entire area at an average rate of 10 pounds per 1000 sguare feet. After spreading, the fertilizer shall
be cultivated into the top six inches of soil using suitable equipment. The resulting soil shall bein afriable condition, suitable for
planting.

The Engineer shall inspect and approve these areas prior to seeding.

430.3.2 Seeding: If abermudasummer lawn hasnot been established duringitsnormal planting season, April through September,
then rye grass (Solium Multi-folium) seed will be planted.

The rate of seeding shall be 3 1/2 pounds of bermuda seed or 15 pounds of rye seed per 1000 square feet.

After seeding has been completed, the entire area shall be rolled with alawn roller for leveling and seed retention. Immediately
after rolling, the area shall be watered with amist type spray until the soil is wet to a depth of 2 inches.

The Contractor shall provide the necessary safeguards to protect the planted areas from damage by erosion or trespass. Any

damaged areasor any areas, greater than 6 inchesin diameter, which fail to show agood stand shall berepaired and replanted until
an acceptable stand of grassis obtained.
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SECTION 430

430.3.3 Maintenance: The Contractor shall be responsible for maintenance of the lawn areas until they are accepted by the
Contracting Agency. This shall include watering, mowing, weeding and removal of al debris.

430.4 DECOMPOSED GRANITE AREA:

Decomposed granite shall bein accordance with Section 795. The Contractor shall confirm that a sufficient quantity isavailable
so that the entire area will be of the same composition and appearance, and shall furnish a sample to the Engineer for approval
astocolor.

After preliminary grading is completed and the area has been cleared and grubbed, a pre-emergence control, such as Surflan, or
equal, shall be applied over the entire area, in accordance with the manufacturer's recommendations. In flat areas, a10 mm black
polyethylenefilm shall be placed prior to spreading the granite. The decomposed granite shall be evenly distributed over thearea
with aminimum depth of 2 inches. Finish grading will be accomplished and the granitewill belightly watered and then compacted
to an extent satisfactory to the Engineer. After compaction, a second treatment with the pre-emergence control will be
accomplished.

430.5 TREE, SHRUB, AND GROUND COVER PLANTING:

The species, sizes, the manner in which to be furnished, and the approximate number are as showninthe plant list. The quantities,
as listed, are approximate and the Contractor shall furnish and install all plant material necessary to complete the plantings as
shown on the landscape plan. Change order adjustment will be made for unit price proposals, but not for lump sum proposals.

430.5.1 Substitutions: All requests for substitutions must be submitted in writing to the Contracting Agency prior to
commencement of work on the project. The Contractor shall not take any further action concerning his request until a written
approval or denial is received from the Contracting Agency. Plants of kinds other than those indicated on the plant list will be
considered by the Contracting Agency only upon submission of proof that the specified plant is not reasonably procurable in the
local region. Substitutionswill resemble the specified plant in regardsto appearance, ultimate height, shape, habit of growth, and
general soil requirement.

Substitution of alarger size of the same specie may be made by the Contractor without written approval. However, the Contracting
Agency will not be responsible for any additional costsincurred by the Contractor, either for the additional cost of the plants or
for any additional planting costs.

430.5.2 Plant I nspection Prior to Delivery totheProject Site: Prior to delivery of any speciesto the project site, the Contractor
shall make the necessary arrangement with the Engineer for an inspection of the plant material at the offsite |ocation. Any plants
found to be unsuitablein growth or condition or which are not true to name shall be removed and replaced with acceptable plants.

430.5.3 Plant Protection After Delivery totheProject Site: Plantstransported to the site shall be planted as soon as possible.
During any interim storage period, they shall not be exposed to excessive sun or drying winds. Any stock, that in the opinion of
the Engineer, has deteriorated due to exposure or has been damaged during transporting, will be removed and replaced at the
Contractor's expense.

430.5.4 Plant Location: The Contractor shall stake out the location of planting areas and plantings pit prior to any excavation.
Subject to the Engineer's approval, minor relocations may be accomplished at this time to avoid unsuitable conditions, such as
utilities, rocky areas, poor soil, etc. If major relocations are necessary, the Engineer will provide revised plans.

430.5.5 Ground Cover Areas. The planting beds shall be brought to finish grade before spreading the fertilizer or conditioning
material specified. Fertilizing and conditioning material shall be mechanically spread at a uniform rate over the entire bed area.
After spreading, thismaterial shall be uniformly cultivated into the upper 6 inches of soil using suitable equipment. The resulting
soil shall bein afriable condition suitable for planting. A pre-emergence control application isrequired prior to planting.

Ground cover shall be planted in moist soil with the spacing as indicated on the plans. Each plant shall be planted with its

proportionate amount of soil so asto minimize root disturbance. After planting, the area shall be raked to restore a smooth finish
grade and to provide drainage. Watering will begin immediately.
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SECTION 430

The Contractor is responsible for maintaining these areas until acceptance by the Contracting Agency. Maintenance will include
protection from trespass or damage, weeding, watering, and removal of all debris. It may be necessary toinstall aprotectivefence
or barrier around these areas until growth is assured.

430.5.6 Shrub and Tree Pits: Planting pits shall be approximately circular with a diameter and depth at least twice the size of
the plant ball or container. It must be large enough to permit handling and planting without injury or breakage of the root ball or
root system. Unless otherwise specified, the excavated soil will be conditioned and used as prepared soil mix for backfill. Plants
will not be allowed to stand in these pits without watering.

Prepared soil mix shall consist of one part organic soil conditioner (Section 795), two parts excavated soil and one pound of
gypsum and four ounces of soil sulphur per tree or one-half pound of gypsum and two ounces of soil sulphur per shrub. The
backfill shall be produced by thoroughly combining these components into a homogeneous mixture. The Contractor shall notify
the Engineer prior to mixing prepared soil so that he may observe the mixing process. In addition, during backfilling, slow release
fertilizer tablets, Agriform 21 gram tablets with a 20-10-5 analysis, shall be added in the following quantities:

For one-gallon container ......................... 1 tablet

For five-galloncontainer ......................... 2 tablets
For fifteen-galloncontainer ....................... 4 tablets
For twenty-four inchesor largerbox ................ 6 tablets

All containers shall be opened and removed in such amanner that the roots of the plant are not damaged. Balled plants wrapping
shall be loosened or cut back after the plant is positioned in the pit.

A layer of prepared soil mix shall be placed in the pit and the plant shall be set approximately in the center of the hole with the
root crown at its natural growing depth with respect to finish grade. The plant shall be faced so asto present the best appearance
and relationship to adjacent plants or structures. It shal be rigidly constrained until backfilling with prepared soil mix and slow
release fertilizer tabletsis completed. The backfill will be thoroughly settled by tamping and watering so that all voids arefilled.

Trees shall be supported by two tree stakes (Section 795) with a top tie placed for maximum support and a second tie placed
midway between top tie and ground level.

After planting, the plants shall be pruned as directed by the Engineer.
430.6 HEADER INSTALLATION:

Headers shall beinstalled at the location and grades as shown on the plans prior to planting operations. Stakes shall be located
at cornersand at interval s not to exceed 5 feet and shall be driven to slightly below the top of the header. Headers shall be nailed
to the stakes with two nails, clinched 1/2 inch. Splice plates shall be used at butt joint; centered on the joint and nailed with four
nails.

430.7 CLEAN UP:

Any debrisor other material dropped onto paved or graded areaduring excavation or hauling operation shall be promptly removed
and these areas shall be kept neat and clean at all times. Upon completion of planting operation, all remaining soil, stones, and
other debris shall be removed from the site and disposed of to the satisfaction of the Engineer.

430.8 PLANT GUARANTEE AND MAINTENANCE:

The Contractor shall insure that all plant materials arein a sound, healthy, vigorous condition free from insects, bark abrasions,
or other objectionable disfigurements and shall immediately replace any plant which is unacceptable at any time up to and
including final acceptance of the project or completion of the plant establishment period whichever occurs later. When the
termination of the plant establishment period extends beyond the final acceptance date for the project, this additional period of
time for plant establishment may be considered as a specia warranty period within the standard 1-year guarantee period and the
Engineer may authorize final payment in accordance with Section 109. Unless otherwise authorized by the Engineer, the
Contractor shall maintain al landscaped areas on a continuous basis as they are completed during the course of work and until
final project acceptance or the termination of the plant establishment period, whichever occurs later. Maintenance shall include
keeping the landscape areas free of debris and weeding and cultivating the planted areas at intervals acceptable to the Engineer.
The Contractor shall provide adequate personnel to accomplish the required maintenance. Pruning and restaking of plants shall
be as directed by the Engineer.
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SECTION 430
430.9 PLANT ESTABLISHMENT PERIOD:

The Contractor shall request an inspection by the Engineer whenever substantial completion of the planting and related work has
been accomplished. After thisinitial inspection, and subject to his approval of the work, the Engineer will issue awritten field
notification to the Contractor setting the effective, beginning date for plant establishment. The plant establishment period shall
befor aperiod of 60 calendar days, but is subject to extension by the Engineer if the landscape areas are improperly maintained,
appreciable plant replacement is required, or other corrective work becomes necessary.

At final project acceptance or at the end of the plan establishment period, afinal acceptance inspection of the planted areas will
be made by the Engineer.

430.10 MEASUREMENT AND PAYMENT:
M easurement and payment shall be in accordance with Section 109.
The lump sum or unit prices established on the proposal sheet shall be full compensation for furnishing al labor, material, tools,

and equipment and for performing all work necessary to compl ete the |andscaping operation to include planting of trees, shrubs,
and ground cover.

End of Section
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SECTION 440
SPRINKLER IRRIGATION SYSTEM INSTALLATION
440.1 DESCRIPTION:

TheContractor shall furnishall the necessary labor, materials, and equi pment required to compl ete theinstall ation of the automatic
sprinkler irrigation system providing full coverage to all plants and shrubs.

440.2 GENERAL.:

Unless otherwi se specified, the automatic sprinkler irrigation system layout as shown on the plans shall be considered schematic.
The Contractor shall lay out the entire system using stakes to indicate the location of the various components. Preliminary
adjustmentsto conformto actual site condition shall be accomplished at thistime and the approval of the Engineer obtained prior
to any actual work being performed. Utility connections, both water and el ectrical, shall be as shown onthe plansor asdesignated
by the utility concerned. Unless specifically exempted in the plans or specifications, the Contractor shall pay al costs concerned
in providing these services.

Prior to the acceptance of the project, the Contractor shall furnish the Engineer 4 copies of the manufacturer's instruction and
maintenance manual for each component or group of components to include parts listings and source of supply.

Prior tofinal inspection, the Contractor shall submit one set of corrected, as-built drawingsshowingthelocation of al pipe, valves,
wiring, and utility services.

All permitsfor installation or construction of any of thework included under this section, which arerequired by legally constituted
authorities having jurisdiction, shall be obtained and paid for by the Contractor, each at the proper time. He shall al'so arrangefor
and pay all costs in connection with any inspections and examinations required by these authorities.

4403 MATERIALS:

Prior to the start of construction, the Contractor shall submit shop drawings per Section 105 on all materia for approval of the
Engineer. All materials shall conform to Section 757.

440.4 LANDSCAPE IRRIGATION SYSTEM REMOVAL AND RESTORATION

When construction encroaches into an existing landscaped irrigation system, the Contractor shall remove the conflicting portion
of the system within the right-of-way and/or easements and any portion which may remain under the proposed improvements,
whether shown or not shown on the plans. If the removals affect other areas of the system not in conflict with the construction,
the Contractor shall permanently or temporarily restore or modify the existing system to provide water to the unaffected areas.
The restoration or modifications shall be completed within 24 hours after the disruption occurs or notification by the Engineer.

TheContractor shall restorethe affected landscapeirrigation systemto an operational condition equal to or better thantheexisting
system. When necessary, bubbler and/or sprinkler heads shall be reinstalled at the edge of the new improvements. The
reconstructed or modified system shall provide completed irrigation coverage without overspray onto walks, pavement, walls,
buildings, etc.

The Contractor shall have the option to salvage and reuse existing materials. In the event that it is not feasible to reinstall the
salvaged materials, new materials shall be installed.

To provide ample notification for owners who desire to remove and restore their own system, the Contractor shall notify the
affected property owners at least fourteen (14) days prior to the scheduled removal of the irrigation system.

When determined by the Engineer that the existing sprinkler system can not be practically restored, the existing system shall be
plugged and removed as directed.

Unless specified by the agency and called out in the bid documents, thiswork shall be considered incidental to the contract and
no separate payment shall be made to comply with these provisions.

440-1 Revised 1999



SECTION 440
440.5 TRENCH EXCAVATION AND BACKFILL:

Trenches and other excavations shall be sized to accommodate the irrigation system components, conduit, and other required
facilities. Additional space shall be provided to assure proper installation and access for inspection. Unless otherwise specified,
the minimum depth of cover over pipelines and conduits shall be as follows:

(A) Electrical conduit - 18 inches

(B) Waterlines continuously pressurized - 18 inches
(C) Latera sprinkler lines - 12 inches

(D) Plastic lines under pavement - 24 inches

The bottom of trenches shall be true to grade and free of protruding stones, roots or other matter which would prevent proper
bedding of pipe or other facilities.

Trenches and excavations shall be backfilled so that the specified thickness of topsoil isrestored to the upper part of the trench.
Compaction shall be in accordance with Section 301.

Water settling of trench backfill will not be permitted unless approved by the Engineer.
440.6 PIPE INSTALLATION:

(A) Generd: Pipefittings shal be installed in accordance with the manufacturer's recommendations and these specifications.
When requested by the Engineer, the Contractor shall furnish the manufacturer's printed installation instructions before pipe
installation.

Pipe shall be bedded in at least 2 inches of finely graded native soil or sand to provide afirm, uniform bearing. After laying, the
pipe shall be surrounded with additional finely graded native soil or sand to at least 2 inches over the top of the pipe. Trench
backfill, sufficient to anchor the pipes, may be deposited before the pipeline pressure testing, except that joints shall remain
exposed until satisfactory completion of testing.

When two or more pipelines are installed in the same trench, they shall be separated by a minimum horizontal clear distance of
6 inchesand they shall beinstalled so that each pipeline, valve, or other pipeline component may be serviced or replaced without
disturbing the other.

Piping under concrete or asphalt shall normally beinstalled by jacking, boring, or hydraulic driving. When any cutting or removal
of asphalt and/or concrete work is necessary, it shall be saw cut in accordance with Section 601. Permission to cut asphalt and/or
concrete shall be obtained from the Engineer. Where piping on the drawingsis shown under paved areas, but running parallel and
adjacent to planted areas, the intent of the drawingsisto install the piping in the planted area.

When plastic to steel pipe connectors are required, these connections shall be accomplished first. A non-hardening, nhon-oil base
pipe compound or liquid teflon shall be used on the male threads only. The joint shall be hand-tightened with final tightening as
necessary to prevent leaks accomplished with a strap wrench.

Threads shall be cut with clean sharp dies and shall conform to American Standards Association Specification B2.

Joints shall be made with a non-toxic non-hardening joint compound applied to the male threads only.

(B) When wrapped pipe is specified, joints and connectors shall not be wrapped until completion of the pressure test.

(C) Plastic Pipe: Plastic pipe shal be cut square, externally chamfered approximately 10-15 degrees, and all burrs and fins
removed. It shall bejoined utilizing threaded fittings or socket type, solvent welded fittings. Schedule 80 pipe only will be used
for threaded joints. Field threading will be accomplished in the same manner as specified for steel pipe, except that a plug will

be installed in the bore of the pipe prior to threading to prevent distortion. Threaded pipe joints shall be made using teflon tape
on the male threads. Solvent will not be used for threaded joints. Threaded joints shall be hand tightened with final tightening
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SECTION 440

as necessary to prevent leaks with a strap wrench. Solvent welded joints shall be made in accordance with ASTM D-2855, and
the type of solvent recommended by the pipe manufacturer shall be used. Solvent shall be applied to the pipe ends in such a
manner that no material isdeposited on the interior surface or forced into theinterior of the pipe during insertion. Excess solvent
on the exterior of the joint shall be wiped clean immediately after assembly.

The pipeshall be protected from damage during assembly. All vises shall have padded jawsand only strap wrenches shall be used.
Any plastic pipe which has been nicked, scarred, or otherwise damaged shall be removed and replaced. Care shall be exercised
s0 that stresses on the previously made joints are avoided. Movement of the pipe following assembly, such aslowering the pipe
into the trench, shall not occur prior to the set time recommended by the manufacturer of the solvent cement used.

The plastic pipe will be snaked from side to side within the trench so as to provide approximately 1 foot of slack per each 100
feet of pipe.

The pipeline will not be exposed to water for at least 12 hours after the last solvent welded joint has been made.
440.7 VALVES, VALVE BOXES, AND SPECIAL EQUIPMENT INSTALLATION:
Valves, backflow preventers, pressure regulators and related accessories shall be furnished and installed as specified.

All valvesand other equipment shall beinstalled inanormal upright position unless otherwise recommended by the manufacturer,
and shall be readily accessible for operation, maintenance and replacement. Sectional control valves shall not belocated within
range of sprinklersthey control.

Gate valves and sectional control valves shall be installed below ground. Gate valves shall be housed in a covered concrete or
plastic box that will permit access for servicing. Sectional control valves shall be equipped with asleeve and cap centered on the
valve stem.

Quick-coupler valves and garden val ves proj ecting above grade shall beinstalled a minimum of 3 feet from curbs, pavement and
walks. In non-irrigated areas, quick-coupler valves shall be set flushwith finish grade, and inirrigated areasat or just above water
level. They shall beinstalled on adouble swing joint riser assembly. Garden valves shall be set 12 inches above finish grade, and
shall beinstalled on agalvanized riser. In non-irrigated areas all valve boxes, valve access deeves, and caps shall be set to finish
grade, and in irrigated areas set adjacent to curbs, sidewalks or pavement at or just above water level. Valves shall be set at
sufficient depth to provide clearance between the cover and the cap, valve handle, or key when the valve is in the fully open
position. Backflow preventersshall be provided with pi pe supportsand the accessories necessary to properly securethe assembly.
All backflow preventers shall be assembled with pipe, fittings, and risers of an approved materia by the contracting agency.

440.8 SPRINKLER HEAD INSTALLATION AND ADJUSTMENT:

In accordance with the requirements of Subsection 440.7 all mains and laterals, including risers, shall be flushed and pressure
tested before installing sprinkler heads. A water coverage test shall be performed after the sprinkler heads are installed.

(A) Location, Elevation and Spacing: Sprinkler head spacing shall not exceed the maximum shown on the drawings or
recommended by the manufacturer. They shall be installed with at least 4 inches clearance from adjacent vertical elements
proj ecting above grade such as walls, planter boxes, curbs and fences. Bubbler heads shall be installed a minimum of 2 inches
abovefinish grade. The Engineer will notify the Contractor in writing when the planted beds are sufficiently planted and settled
to make the necessary adjustmentsto the bubbler heads. Any adjustments are to be made within sixty (60) calendar days after this
notification is received and at no additional cost to the Contracting Agency.

(B) Riser Assembly: A top outlet riser assembly shall consist of a pipe riser threaded into atop outlet ell or teeinstalled in the
lateral supply line. Double-swing joint and single-swing joint riser assemblies shall utilize a horizontal 6 inches pipe nipple
threaded into a side outlet ell or tee installed in the lateral supply line. For a double-swing joint, 3 ells shall be used in the
remaining assembly ahead of the vertical riser pipe. For asingle-swing joint, one ell shall be used.

(C) Sprinkler Head Adjustment: After all sprinkler headsareinstalled and theirrigation systemis operating, each section or unit
shall beadjusted and balanced, with all section control valvesfully opento obtain uniform and adequate coverage. Sprinkler heads
having adjustable pin nozzles or orifices shall have the pins adjusted to provide adequate distribution of water over the coverage
pattern. The Contractor shall substitute larger or smaller nozzle cores in non-adjustable sprinkler heads as necessary.
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SECTION 440
440.9 AUTOMATIC CONTROL SYSTEM INSTALLATION:

The Contractor shall install a complete automatic irrigation control system including the automatic controller, remote control
valves and wiring, and all necessary accessories and utility service connection including the junction box and any work required
from the stubout provided by the power company.

The automatic controller shall be installed outside of the coverage pattern of the irrigation system at the location designated in
the contract documents. Thefoundation for the controller shall be Class C concrete of the size shown onthe plan or recommended
by the manufacturer. The control componentsin the controller shall be fused and the chassis shall be grounded. The controller
shall beinstalled in a steel security cabinet with metal hasp and padlocks unless the controller isto be placed with a building or
walled enclosure.

Remote control valves shall be compatible with the automatic controller. The valveisto be housed in a plastic box with locking
cover, and it shall be installed with at least a 6 inches clearance below the plastic cover. The box shall be set to finish grade in
non-irrigated areas and adjacent to curbs, sidewalks or pavement at or just above high water elevation in irrigated areas.

All service wiring shall beinstalled in rigid conduit from the service point to the controller at the minimum depth specified in
Subsection 440.2. A separate disconnect switch or combination meter socket, as required, shall be installed between the source
of power and the controller. The minimum service wire shall be No. 12 AWG copper 600 volt type, TWH or larger as required
by the contract documentsor controller manufacturer. Wire splices shall belocated only in specified pull boxesand shall be made
with a packaged kit approved for underground use. Pull boxes shall be plastic with locking covers set to proper elevations on a
12 inches layer of crushed rock or washed gravel.

All wiring issuing from the controller shall be direct burial installed in main or lateral waterline trenches wherever practicable.
Thewiring shall be bundled and secured to the lower quadrant of theirrigation pipeline at 10 foot intervalswith plastic electrical
tape. Sufficient slack shall be left in the wiring or tubing to provide for expansion and contraction. When the control wiring or
tubing cannot be installed in a pipe trench, it shall be installed a minimum of 18 inches below finish grade.

All pilot or “hot” wires are to be of one color and all common wires are to be of another color.

Unless otherwise required, all control wiring shall be direct burial Type UF, No. 14 AWG copper. Splicesin control wire shall
be made in accordance with the requirementsfor service wire. Sufficient slack shall beleft at each splice and point of connection
in pull boxes and valve boxes so that in case of repair the valve bonnet or splice may be brought to the surface without
disconnecting the wire. No splices shall be permitted under pavement.

All wiring shall be tested for continuity, open circuits, and unintentional grounds prior to connecting the equipment.

Upon completion of the work the control system shall be in operating condition with an operational chart mounted within the
controller cabinet.

440.10 FLUSHING AND TESTING:

After completion and prior to the installation of any terminal fittings, the entire pipeline system shall be thoroughly flushed to
remove all foreign material. After flushing, the following tests shall be conducted in the sequence listed below. All equipment,
materials, and labor necessary to perform the tests shall be furnished by the Contractor and all tests shall be conducted in the
presence of the Engineer.

(A) Pipeline Pressure Test: A water pressure test shall be performed on all pressure mains and laterals before any couplings,
fittings, valves, and the like are concealed. All open ends shall be capped after the water isturned into the lines in such amanner
that al air will be expelled. Pressure mains shall be tested with all control valvesto lateral lines closed. After the pressure main
test, all valves shall be opened to test lateral lines. The constant test pressure and the duration of the test are as follows:

MaiNS ...t e 6 hoursat 125 psi
Laterals ...t 2 hoursat 100 psi
Revised 1999
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(B) Sprinkler Coverage Test: The coverage test shall be performed after sprinkler heads have been installed and shall
demonstrate that each section or unit in the irrigation system is balanced to provide uniform and adequate coverage of the areas
serviced. The Contractor shall correct any deficiencies in the system.

(C) Operational Test: The performance of all components of the automatic control system shall be elevated for manual and
automatic operation.

During the maintenance period specified and at least 9 days prior to final acceptance, the Contractor shall set the controller on
automatic operation and the system shall operate satisfactorily during this period. All necessary repairs, replacement and
adjustment shall be made until al equipment, electrical work, controls and instrumentation are functioning in accordance with
the contract documents.

440.11 MEASUREMENT AND PAYMENT:
M easurement and payment shall bein accordance with Section 109. The lump sum or unit pricesestablished in the proposal sheets

shall befull compensation for furnishing all labor, materials, toolsand equipment, and performing all work necessary to complete
the sprinkler irrigation system described or specified in the contract documents.

End of Section
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STRUCTURES

Section Title

501 DrIVING PIlES . . o e e e 501-1
505 CONCIEIE SITUCKUNES . . . ottt et e e e e e e e e e e e e e e e e e 505-1
506 Precast Prestressed Concrete Members .. ... ... 506-1
510 Concrete BIOCK MasOnry . . ..ottt e e e e e e e e e 510-1
511 BIiCK M aS0NrY ..ot 511-1
515 el SHTUCTUNES . . . o e 515-1
520 Steel and Aluminum Handrails . . . . ... ... 520-1
525 Pneumatically Placed MOMtar . . ... ... e e 525-1
530 Pa NtINg . o 530-1
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SECTION 501
DRIVING PILES
501.1 DESCRIPTION:

Pilesdriven under this specification shall be accurately spaced, and driven either vertically or to the prescribed batter, asindicated
on the plans; no greater variation from the vertical or specified batter line than 1/4 of an inch per foot of length being permitted.
Piles otherwise driven, and those seriously damaged in driving shall be removed, or cut off, and replaced with new piles. Should
any pile be raised by the subsequent driving of others, it shall be redriven.

The pile tip elevations shown on the plans are approximate, and are to be used as a basis for establishing quantities for piling,
including exploratory piles, for bidding purpose only.

When required in the special provisions one pile of the type selected or designated for the work shall be driven in each pier and
abutment area as an exploratory pile. The location of these piles shall be determined by the Engineer.

The conditions under which the exploratory pileswill be driven shall beasordered by the Engineer. These exploratory pilesshall
be furnished and driven by the Contractor, and under normal circumstances shall be left in place and utilized as one of the
specified piles.

Exploratory piles shall be driven with the same size and type hammer operating with the same effective energy and efficiency as
that to be used in driving the remainder of the piles.

The purpose of driving the exploratory pilesisto determine the length and penetration that will be required in the balance of the
piles. Therefore, no piles other than the exploratory piles shall be driven at each pier or abutment area until such determination
has been made by the Engineer, and has been reported to the Contractor.

The Engineer shall order the tip elevation to which the piling shall be driven for the particular pier or abutment. All piles shall
be driven to the tip elevation as established by the Engineer or deeper if necessary to develop the prescribed bearing value as
determined by the formula prescribed bel ow.

Required excavationsin the areas through which the piles are to be driven shall be made before any pileisdriven. No excavation
may be made below the bottom of the pile footing elevation, unless approved by the Engineer.

When piles are to be driven through bridge approach embankment and the depth of the embankment at the pile location isin
excess of 5 feet, the pile shall be driven in ahole drilled through embankment. The hole shall have a diameter of not less than
the butt diameter of the pile plus6 inches. After drivingthe pile, theannular space around the pile shall befilled to ground surface
with dry sand or pea gravel.

No piles shall be driven within 25 feet of any concrete that has not attained a minimum compressive strength of 2000 psi.
501.2 DRIVING EQUIPMENT:

Pile hammers, shall be an approved type that devel op sufficient energy to drive the pile at a penetration rate of not lessthan 1/8
of aninch per blow at the required bearing value and shall develop an energy per blow at each full stroke of the piston of not less

than one foot pound for each pound of weight driven.

Drop hammers may be used on timber pile only. Drop hammers shall weigh not less than 3,000 pounds and shall be equipped
with proper leads and hoisting equipment to handle the work efficiently. Thefall of the hammer shall not exceed 10 feet.

Steam or air hammers shall be furnished with boiler or air capacity at least equal to that specified by the manufacturers of the
hammers to be used. The boiler or compressor shall be equipped with an accurate pressure gauge at al times. The valve
mechanism and other parts of steam or air hammers shall be maintained in first class condition so that the length of stroke and
number of blows per minute for which the hammer is designed can be obtained at the required bearing value. Steam or air
hammers not meeting these specifications, shall be removed from the work.

Other types of pile driving equipment may be used under conditions approved by the Engineer.
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SECTION 501

When necessary to obtain the specified penetration and with the approval of the Engineer, the Contractor may supply and operate
one or morewater jetsand pumps, furnish the necessary drilling apparatus and drill holes not greater than the diameter of the pile
to the proper depth and drive the piles as specified below.

If apileissetinadrilled hole, it shall be driven sufficiently to fix the point firmly and secure full bearing. The use of jets at
locations where the stability of embankments or other improvements would be endangered will not be permitted.

The cost of any jetting or drilling that may be required shall be included in the price bid for driving piles, or for other applicable
items of work.

The use of followers, underwater hammers, or hammers not in leads will not be permitted unless authorized by the Engineer.
When afollower or underwater hammer isused, one pilein each bent or footing shall befurnished sufficiently long to permit being
driven without a follower or underwater hammer.

501.3 PREDRILLED HOLES:

When approved by the Engineer, piles may be driven in predrilled holes. The holes shall have a diameter not greater than the
diameter of the pile at the ground surface. The depth of the predrilled hole shall be adjusted by the Contractor as directed by the
Engineer asthe work proceedsin order to maintain adequate bearing. Minimum penetration of the pile below the bottom of the
predrilled hole shall be 5 feet unless otherwise authorized by the Engineer.

501.4 DRIVING:

During driving operations, the pile heads shall be protected and held in position by the use of a steel driving block or anvil.
Timber pilesshall be sound headed and sgquare or shaped to closely fit the driving head. The heads of the piles may be protected
by means of heavy steel or wrought iron rings. The heads of timber or concrete piles or casings shall be protected from direct
impact of the hammer by a cushion head block. The cushion shall be maintained in good condition during the entire driving
operation. This cushion driving block shall be so arranged that any reinforcing bars projecting above the piles will not be
displaced or injured indriving. For driving steel H-beam piles, and shellswithout amandrel for cast-in-place concrete piles, steel
combination driving heads and pilots shall be used. The driving heads shall closely fit the top of the steel pile or shell and shall
extend down the sides of the pile at least 4 inches. Piles materially out of lie as determined by the Engineer, shall be pulled and
replaced.

501.5 BEARING VALUE:

Piles shall be driven to the penetration and bearing value shown on the plans as a minimum. Timber piles shall not be driven to
abearing value exceeding 20 tons. The bearing value shall be determined from the applicable formulain thefollowing schedule.

(A) For pilesdriven with adrop hammer:
2WL

s+ 1

P:

(B) For pileswith asingle acting steam or air hammer and open type diesel hammers:

2WI 2F
s+0.1 or s+0.1

(C) For pilesdriven with a double acting steam or air hammer and closed type diesel hammer:

2L(W+ ap) p - 2F
s+0.1 or s+0.1

501-2



SECTION 501

(D) For precast concrete piles:

2WL _ _ _ _
P = S for single acting steam or air hammer and open type diesel
s+0.1 w hammers
2L (W+ap) 2E . . .
—_— or P= — for double acting steam or air hammer or closed type diesel
s+017_ s+ 0.1W7 hammer

(E) For pilesdriven to a batter, the safe bearing value of the pile shall be taken as U times P, the value of U being determined

asfollows:
0.25(4-m
U = # for drop hammers
V1+m?
_0.1(10-m) _ ,
U= —= for steam or air hammer and diesel hammers
V1+m?

U = acoefficient, lessthan unity.

P = safebearing load developed by the pile in pounds.

W = weight of hammer in pounds.

L = length of stroke or height of fall of the hammer in feet.

s = penetration of the pileinto the ground per blow ininches, taken as the average over the last 10 blows for drop hammers
and 10 to 20 for steam hammers. Penetration shall be measured at a time when there is no appreciable rebound of the
hammer and preceding blow was struck upon a sound pile head or driving block.

a = effectiveareaof the piston in square inches.

p = mean effective steam pressure in the case of steam hammers or mean effective pressure in the case of air hammers, in
pounds per square inch.

E = manufacturer'srating of energy developed by the hammer in foot-pounds.

W = weight of pilein pounds.

m = tangent at the angle of batter.

501.6 CUTOFF AND EXTENSION:

Timber piles which are to be capped shall be accurately cut off so that true bearing is obtained on every pile without the use of
shims. Other timber piles shall be cut off on the square at the elevation designated. Pilesinaccurately cut off shall be replaced.
Splicing of timber pileswill not be permitted, except upon written permission of the Engineer.

Thetopsof treated piles, after cutoff, except pilesthat areto be capped with concrete, shall be treated as specified in Section 779.
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SECTION 501

Concrete piles shall be cut off at such elevation that they will extend into the cap or footing as indicated on the plans. Concrete
piles may be cast the full length of the reinforcing bars, provided that the concrete is cut off to expose the steel as shown on the
plans after the piles have been driven. When it isnecessary after driving, to increase the length of precast concrete piles, concrete
shall beremoved to expose sufficient reinforcing steel to permit alap of at least 20 diameters. The added length shall be sufficient
to reach the elevation of the bottom of the cap and shall be of the same section and the same reinforcement as the pile itself, or
as shown on the plans.

When concrete piles are driven or cut off below the elevation of the bottom of the cap, the pile section shall be extended to the
€levation of the bottom of the cap by means of areinforced concrete extension constructed in accordance with the details shown
on the plans.

Steel shells or concrete casings for cast-in-place concrete piles shall be cut off at the designated elevations. The work of cutting
off precast concrete piles or concrete casings shall be performed in such amanner asto avoid spalling or damaging the pile below
cut-off. In case of such damage the pile shall be replaced or repaired as required by the Engineer.

All cut off lengths of piling shall become the property of the Contractor and shall be disposed of outside the project area.
501.7 LOAD TESTING:

A loading test shall consist of the continuous application of aload of twice the design load to the pile being tested. The pile shall
be considered to have a bearing value equal to the design load if the permanent settlement produced by such test loading is not
greater than /4 inch.

Unless otherwise permitted by the Engineer the loading tests shall be completed before the remaining piles are cast or driven.

Under normal circumstances, if load tests are required, they shall be performed on the exploratory piles. The loading shall not
be applied until 48 hours after the pile is driven and, in the case of cast-in-place piles, the concrete has attained a minimum
compressive strength of 2,000 psi.

Inorder to conduct the prescribed | oading test, the Contractor shall provide proper and suitable facilities and equipment by means
of which a prescribed test load may be transmitted vertically to each pile to be so tested. Provision for varying the applied load
must al so be made, and theloads applied must betruly determinate and truly axial with the pile. Theloading equipment or device
so provided must be so constructed and arranged that any marks, gauges, dials or other instruments required to determine or
measure deflection or settlement of the pile may be conveniently installed and observed without endangering either the observer
or the instruments so installed.

Thetest loads shall be applied under the direction of the Engineer and at such rate or in such increments as he may specify. When
aload test of apileiscommenced, the test shall be continuous, and the Contractor shall furnish all facilities on a 24 hour, 7 day
week basis until the test is completed. Forty-eight hours after all deflection and settlement has ceased, or sooner if directed by
the Engineer, the test load shall be removed at such rate or in such increments as the Engineer may direct. If the results of the
above described operations indicate that excessive permanent settlement of the test pile has occurred the pile shall be driven to
such additional depth as the Engineer may specify, and the above described test |oading operations then repeated, if so directed
by the Engineer. Each complete operation, which shall include loading and unloading as above prescribed, shall be considered
asanindividual test.

501.8 MEASUREMENT:

Furnishing piles will be measured by the linear foot of piles furnished in accordance with the lengths specified on the plans or
ordered by the Engineer, except that no measurement for payment will be made for furnishing piles which are subsequently
damaged in handling or driving to the extent that they are unusable.

No measurement for payment will be made for falsework piles.

Driving piles will be measured by the linear foot from the tip to the required cut-off point of all piles satisfactorily driven.
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Splicing pileswill be measured as a unit for each splice made, when splicing is required because of pilelengths driven in excess
of those specified on the plans.

No measurement for payment will be made of splices made to obtain pile lengths in accordance with the plans.
Pile loading tests will be measured as a unit for each test made as specified or as directed.
501.9 PAYMENT:

The accepted quantities of piling, measured as provided above, will be paid for at the contract unit prices for furnishing piles,
driving piles, splicing piles and pile loading tests.

When more than one type of piling is shown, each type will be scheduled and paid for separately.

When not otherwise provided, payment for splicing pileswill bemade at the contract unit price per splicearrived at by multiplying
the contract unit price per linear foot for furnishing the pile by the factor five.

When test pilesare specified on the plans, the bidding schedule will not contain specificitemsfor furnishing, driving and splicing
test piles. Test pileswill be measured and paid for asin the case of other piles.

End of Section
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SECTION 505

CONCRETE STRUCTURES
505.1 DESCRIPTION:

Concrete bridges, culverts, catch basins, manholes, retaining walls, abutments, piers, footings, foundations and similar structures
shall be constructed in conformity with the plans and specifications. Concretefor usein work constructed under this specification
and testing thereof shall conform to the requirements of Section 725. Reinforcing shall conform to the requirements of Section
727.

Safe and suitable ladders shall be provided to permit accessto all portions of the work.
505.1.1 Minor Structures:

Concrete structures such as cattle guards, catch basins, median barriers, headwalls, and other miscellaneous structures as defined
by the Engineer are hereby defined as Minor Structures. Such Minor Structures, at the option of the Contractor, may be either
constructed of cast-in-place concrete, or furnished as precast units. Precast units shall be fabricated in accordance with shop
drawings submitted by the Contractor and approved by the Engineer, in accordance with the requirements of Section 105.2. All
structures not defined as Minor Structures shall be classified as Major Structures.

505.2 SUBGRADE FOR CONCRETE STRUCTURES:

Each subgrade upon which concreteis placed shall be firm and free from water. Ground water shall be kept several inches bel ow
subgrade until the concrete has set. When the subgrade is in dry earth, it shall be moistened with water from a spray nozzle
immediately before concrete is placed.

When the design detail s for the project provide for the construction of filter or drain material consisting of gravel or combination
of gravel and sand, which material becomes subgrade for concrete, the placing of steel reinforcement and placement of concrete
shall follow the placing of the filter or drain material as closely as practical. The filter or drain material shall be kept dewatered
to the extent necessary to prevent any portion of concrete materials being carried away before the concrete has attained itsfinal
set. No payment will be made for the work required to keep such materials dewatered, other than such costs as may be included
in the prices bid for various items of work or amount bid for dewatering when the schedule provides an item for same.

When concreteisto rest on rock, the rock shall be fully uncovered. The surface of the rock shall be removed to adepth sufficient
to expose sound rock. Bedrock shall be roughly leveled off or cut to approximately horizontal and vertical steps. Seamsin the
rock shall be grouted as directed by the Engineer and the base for structures shall be slush grouted or otherwise treated as the
Engineer may direct.

Precast Concrete Minor Structures shall be founded in accordance with the requirements of Section 206.4.5.
505.3 FORMS:

Forming plans for cast-in-place bridge decks and cast-in-place bridge superstructures shall be prepared in accordance with the
requirements of Section 105.2.

Forms shall be of suitable material and of type, size, shape, quality, and strength to enable construction as designed. The forms
shall betruetolineand grade, mortar tight, and sufficiently rigid to resist any appreciable amount of springing out of shape during
placing of the concrete. The responsibility for their adequacy shall rest with the Contractor. All dirt, chips, sawdust, nails, and
other foreign matter shall be completely removed from forms before any concrete is deposited. The surfaces of forms shall be
smooth and free from irregularities, dents, sags and holes that would appreciably deface the finished surface. Forms previously
used shall bethoroughly cleaned of all dirt, mortar and foreign matter before being reused, and the reuse of forms shall be subject
to the approval of the Engineer. Before concrete is placed in forms, all inside surfaces of the forms shall be thoroughly treated
with an approved releasing agent that will leave no objectionable film on the surface of the forms that can be absorbed by the
concrete. Care shall be exercised that no releasing agent is deposited on previously placed concrete.

Formsfor all surfaces that will not be completely enclosed or hidden below the permanent surface of the ground shall be made

of surfaced lumber, or material which will provide a surface at least equally satisfactory. Any lumber or material which becomes
badly checked or warped prior to placing concrete may be rejected.
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SECTION 505

Forms for all exposed surfaces of bridges, viaducts, overcrossings and similar structures shall be constructed of plywood or an
approved equal . Plywood for forms shall be exterior type, of the grade Concrete-Form Exterior, conforming to the specifications
of the NBS, Commercial Standards latest edition. Plywood shall be furnished and placed in 48 inches widths and in uniform
lengths of not less than 96 inches, except where the dimension of the member formed isless than the specified panel dimension.
Plywood shall be placed with the grain of the outer pliesin the direction of the span. Where plywood is attached directly to the
studding or joints, the panels shall be not less than 5/8 inch thick, and the studdings or joints shall be spaced not more than 12
inches, center to center. Plywood less than 5/8 inch thick, otherwise conforming to the requirements specified, may be used with
acontinuousbacking of 5/8 inch sheathing. All form panelsshall be placed inaneat, symmetrical pattern with the horizontal joints
level and continuous.

Wood forms for copings and curbs shall have athickness of not less than 15/8 inches and a width of not less than the full depth
of coping or curb.

Unless otherwise shown onthe plans, all sharp edgesshall be chamfered with 3/4 inch triangular fillets. Formsfor curved surfaces
shall be so constructed and placed that the finished surface will not deviate appreciably from the arc of the curve.

Forms shall be so constructed that portions, where finishing is required, may be removed without disturbing portion of formsto
remain.

Formsfor girders and slabs shall be cambered as may be required by the Engineer.
Forms shall, as far as practicable, be so constructed that the form marks will conform to the general lines of the structure.

Form clamps or bolts, approved by the Engineer, shall be used to fasten forms. The use of twisted wire loop ties to hold forms
in position will not be permitted, nor shall wooden spreaders be used unless authorized by the Engineer. Clamps or bolts shall be
of sufficient strength and number to prevent spreading of the forms. They shall be of such type that they can be entirely removed
or cut back 1 inch below the finished surface of the concrete. Forms for outside surfaces shall be constructed with stiff wales at
right angles to the studs and all form clamps shall extend through and fasten such wales, all based on the rate of concrete
placement.

The Contractor may at his own option, place such portions of the concrete for the structure directly against the side of the
excavation or sheathing without the use of outside forms, provided that the following conditions are met.

(A) If concreteisplaced directly against the sides of the excavation, the faces of the excavation must be firm and compact, and
be able to stand without sloughing off and be at all points outside the concrete lines shown on the plans.

(B) If concreteisplaced against sheathing, such sheathing shall be closely fitted and shall be outside of the concrete lines shown
on the plans. Those surfaces against which the concrete is to be placed shall be faced with building paper. Except as otherwise
specified all sheathing shall beremoved, but not until either at |east 7 days after placing concrete or until the concrete has attained
astrengthin compression of not lessthan 2,000 psi. Care should be used in pulling sheathing so asto avoid damaging the concrete.
Voids left by the removal of sheathing, piles and/or similar sheathing supports shall be backfilled with material having a sand
equivalent of not lessthan 30 and consolidated by jetting as directed by the Engineer. When, in the opinion of the Engineer, field
conditionsor thetype of sheathing or methods of construction used by the Contractor are such asto make theremoval of sheathing
impracticable, that portion of the sheathing against which concrete has been placed may be left in place.

Regardless of the method used in the placement of concrete without outside forms the following stipulations shall hold:
(A) Thereinforcing steel shall be accurately set and held firmly in place, to the satisfaction of the Engineer.

(B) Nodirect payment will be made for building paper, sheeting, gunite or concrete placed outside of concrete lines shown on
the plans. The cost thereof shall be absorbed in the prices bid for the various items of work.

(C) The Contractor shall assumeall risks of damage to the work or to existing improvements due to any reason whatsoever that
may be attributable to the method of construction outlined above.

505.3.1 Removal of For ms: The falsework supporting any span of acontinuous or rigid frame structure subject to bending stress
shall not be released until after the last concrete placed in the span and in the adjoining spans, excluding concrete above the deck
dlab, has attained a compressive strength of not less than twice the design unit stress, or 21 days after the concrete is placed,
whichever occursfirst.
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Stairway riser forms shall be removed and the finish of the steps completed on the day the concrete is placed. Metal stairway
treads, if required by the plans, shall be installed immediately after the steps have been placed.

Side forms for beams, girders, columns, railings, or other members wherein the forms do not resist dead load bending shall be
removed not more than 24 hours after placing concrete, where finishing is required, unless otherwise directed by the Engineer,
provided that satisfactory arrangements are made to cure and protect the concrete thus exposed.

Sideformsfor arch rings, columns, and piers shall be removed before the members of the structure which they support are placed
so that the quality of the concrete may be inspected. Such forms shall be so constructed that they may be removed without
disturbing other forms which resist direct load or bending stress.

Forms and shoring for box and arch sections of sewers and storm drains may be removed as follows:

(A) Formsfor open channel walls— 16 hours.
(B) Outside forms of box sections and inside wall forms of box sections which do not support the slab forms — 16 hours.
(C) Arch sectionsin open cut — 12 hours.
(D) Slabformsfor box sections:
(1) Typell Cement — 48 hours or 6 hours per foot of span between supports, whichever is greater.
(2) Typelll Cement — 24 hours or 3 hours per foot of span between supports, whichever is greater.
(3) TypeV Cement — 56 hours or 7 hours per foot of span between supports, whichever is greater.

The periods of time at which the Contractor may remove forms, as set forth above, are permissive only and subject to the
Contractor's assuming all risks that may be involved in such removals. At his option, except for surfaces to be finished, the
Contractor may leave the formsin place for such longer periods as are, in his opinion, required.

505.4 FALSEWORK:

Falsework construction and erection shall not commence until the Contractor has received written approval of the sealed fina
falsework shop drawings.

All falsework shall be designed and constructed to provide the necessary rigidity and to support the loads. Falsework for the
support of asuperstructure shall be designed to support the loads that would beimposed if the entire superstructure concrete were
placed at one time.

All falsework, staging, walkways, forms, ladders, cofferdams, and similar accessories shall equal or exceed the minimum
applicable safety requirements of Section 107. Compliance with such regquirements shall not relieve the Contractor from full
responsibility for the adequacy and safety of said items.

Falsework shall be founded upon a solid footing safe against undermining and protected from softening. When the falsework is
supported ontimber piles, the pilesshall be driven to abearing val ue as determined by the formulaspecified in Section 501, equal
to the total calculated pile loading. The maximum calculated pile loading shall not exceed 20 tons.

Falsework and forms shall be so constructed as to produce in the finished structure the lines and grades indicated on the plans.
Suitable jacks or wedges shall be used in connection with the fal sework to set the forms to grade or camber shown on the plans,
or to take up any settlement in the form work either before or during the placement of concrete. Single wedges for this purpose
will not be permitted; it being required that all such wedgesbein pairstoinsure uniform bearing. Dead |load deflectionin stringers
and joints will be compensated for by varying depths of the joists or by using varying depth nailing strips.

Arch centering shall be removed uniformly and gradually, beginning at the crown and working toward the springing, to permit
the arch to take itsload slowly and evenly. Centering for adjacent arch spans shall be struck simultaneously.

Falsework under any continuous unit or rigid frame shall be struck simultaneously; the supporting supports being released
gradually and uniformly, starting at the center and working both ways towards the supports.

505.4.1 Falsework Design: Falsework design shall be in accordance with the requirements of Section 105.2.

Falsework shall be designed by the Contractor to carry al loads and pressures which may be applied to it. The construction loads
to be applied are as follows:
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Tunnel centering — 100 percent of the concrete load where concrete is placed by pumping. Forms shall be so constructed to
provide adequate relief for excessive pump pressure.

All other structures—alive load of 30 pounds per square foot of horizontal area.
Transverse and longitudinal bracing — a horizontal force equal to 2 percent of the vertical load.

The unit stressesfor wood fal sework shall be those recommended inthe West Coast L umbermen’s Association's standard grading
and dressing rules increased 25 percent for short time loading.

Falsework may be bolted or spiked at the option of the Contractor, but the use of bolts and spikes shall not be combined in the
same connection. Theallowabl e spacingsand connection val ues of boltsand spikesshall bein accordancewith the national design
specificationsfor stress-grade lumber and its fastenings as recommended by National Lumber Manufacturers Association except
that an additional allowance of 25 percent for temporary use shall be added to the connection values for bolts and spikes.
Ends of columns bearing on wedges shall be tied in both direction by girts.

Unit stresses for steel falsework shall be in accordance with the requirements of the specifications for design, fabrication and
erection of structural steel for buildings of the AlISC.

505.5 PLACING REINFORCEMENT:

Reinforcing bars shall be accurately placed as shown on the plans and shall be firmly and securely held in position by wiring at
intersections with wire not smaller than No. 16 gage and by using concrete or metal chairs, spacers, metal hangers, supporting
wires and other approved devices of sufficient strength to resist crushing under full load. Wooden supports shall not be used.
Placing bars on layers of fresh concrete as the work progresses and adjusting bars during the placing of concrete will not be
permitted. Before placing in theforms, al reinforcing steel shall be thoroughly cleaned of mortar, oil, dirt, loose mill scale, loose
or thick rust and coatings of any character that would destroy or reduce the bond. No concrete shall be deposited until the placing
of the reinforcing steel has been inspected and approved.

Bundle bars shall be tied together at not more than 6 foot centers.

The Contractor will be allowed the following tolerances when placing, tying and supporting reinforcing steel:

(1) Indlabsand beams, horizontal bars shall be within %2 inch measured vertically, of the position indicated on the plans.

(2) Invertical walls, columns, wings, and similar members, clearance from the forms shall be within ¥4 inch of the clearance
shown on the plans.

(3) Indabsorwalls, longrunsof barsmay vary up to 2 inchesin spacing; however, the specified number of barsshall be placed.

505.5.1 Splicing: Splices of bars shall be made only where shown on the plans or as approved by the Engineer. Where bars are
spliced they shall be lapped at |east 30 diameters, unless otherwise shown on the plans.

Welding of reinforcing steel will not be permitted unless specifically authorized by the Engineer.

505.5.2 Bending Reinfor cement: Bending of reinforcing steel shall conformto the requirementsof the AASHTO LRFD Bridge
Construction Specifications Section 9.4.

Bars shall not be bent nor straightened in a manner that will injure the material. Bars with kinks or unspecified bends shall not
be used.

505.5.3 Welded Wire Fabric: Welded wire fabric shall be held firmly in place and spliced not |ess than 2 meshes.

505.5.4 Dowels
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505.5.4.1 Dowel Placement: Dowel placement shall consist of drilling or coring dowel holesin concrete, furnishing and placing
anchoring materials, and placing reinforcing steel dowelsin accordance with the details shown on the Project Plans, and the
reguirements of the project Special provisions and these Specifications.

Dowel holes shall be cored where dowels are to be placed:

(A) inbridge decks and other thin concrete sections, and the depth of the dowel hole shown on the project plans projectsto 3
inches or less from the opposite face of the concrete section, or

(B) within 4 inches from an existing concrete edge.

Cored holes shall be intentionally roughened after coring.

All holes shall be blown clean with compressed air, prior to applying the anchoring material .

The diameter of the holesfor the dowelsshall be 1/8" larger than the diameter of the dowelsto be placed. The depth of the holes
for the dowels shall be as shown on the Project Plans.

The anchoring materials for the dowels shall be an epoxy adhesive conforming to the requirements of Section 505.5.4.2, unless
otherwise specified on the Project Plans and/or the project Special Provisions, or as approved by the Engineer.

505.5.4.2 Anchoring M aterials. Epoxy materials shall be used for anchoring dowels. The Contractor shall submit Certificates
of Compliance or Analysis, complete with supporting documentation, to the Engineer for all epoxy materials to be used for
anchoring dowels on a specific project, in accordance with the requirements of Section 106.2. The epoxy materials shall be
provided by the Contractor in general conformance with the requirements of Section 1015.1 — General Requirements of Section
1015 - EPOXY MATERIALS of the current Arizona Department of Transportation (ADOT) Standard Specifications for Road
and Bridge Construction, amended to date.

Epoxy resin base anchoring adhesive shall be used for anchoring dowelsin concrete. High viscosity, or non-sag epoxies in the
form of agel, shall be used for horizontal or near-horizontal applications, whereflow out of the anchoring holeisaproblem. Low
and medium viscosity epoxiesmay beused in vertical anchoring holesthat open upward. Theanchoring product shall specifically
be designed for the designated application, according to the manufacturer’s product literature.

Epoxy resin base anchoring adhesive shall provide the specified minimum tensile pullout resistance, when tested in accordance
with Arizona Test Method 725, as modified in accordance with Section 505.5.4.3 of these specifications. The pot life of the
anchoring material shall be determined in accordance with AASHTO T 237, Part |. The determined pot life shall be within 25
percent or 10 minutes of the pot life specified by the manufacturer, whichever is greater.

505.5.4.3Dowel Strength Requirements: Theepoxy resin base anchoring adhesive shall providethefoll owing minimum pullout
resistances:

#4 dowels: 12.0Kips
#5 dowels: 18.6 Kips
#6 dowels: 26.4 Kips
#7 dowels: 36.0 Kips

Arizona Test Method (ATM) 725 is a Tensile Proof Dowel Test, developed by ADOT to specifically test #6 reinforcing steel
dowelsanchored in Portland cement concrete with an epoxy adhesive. When testing reinforcing steel dowel sizes, the anchoring
hole (ATM 725: PREPARATION —4.(a)) shall bemodified asfollows; therotary hammer drill bit size(ATM 725: APPARATUS
— 2.(a)) shall be modified accordingly:

#4 dowels: 5/8" diameter x 8" long
#5 dowels: 3/4” diameter x 10” long
#6 dowels 7/8" diameter x 12" long
#7 dowels 1" diameter x 14” long

The Contractor may opt to conduct pullout tests with hole lengths other than those required above, based on the adhesive
manufacturer’ s product literature and recommendations; however, test results shall demonstrate that the tested system provides
the required pullout resistances.
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505.6 PLACING CONCRETE:

No concrete shall be placed in any forms supported by falsework until the Contractor’ s Professional Engineer has inspected the
completed falsework, and has issued a properly sealed and signed certificate that the fal sework has been constructed according
to the approved falsework drawings.

Where aschedulefor placing concreteis shown on the plans, no deviation will be permitted therefrom unless approved inwriting
by the Engineer.

The placing of concrete for agiven pour shall start at the low point and shall proceed upgrade, unless otherwise permitted by the
Engineer.

With the exception of concrete placed in slope paving and aprons, and concrete placed under water, all concrete shall be
compacted by means of high frequency internal vibrators of atype, size and number approved by the Engineer. The number of
vibrators employed shall be ampleto consolidate theincoming concrete to aproper degree within 15 minutes after it is deposited
in the forms. In al cases, at least 2 vibrators shall be available at the site of the structure in which more than 25 cubic yards of
concrete isto be placed. The vibrators shall not be attached to or held against the forms or the reinforcing steel. The locations,
manner and duration of the application of the vibrators shall be such as to secure maximum consolidation of the concrete without
causing segregation of the mortar and coarse aggregate, and without causing water or cement paste to flush to the surface. Fresh
concrete shall be spread in horizontal layersinsofar as practicable and the thickness of the layers shall not be greater than can be
satisfactorily consolidated with the vibrators. If additional concreteisto be placed, care shall be taken to remove all laitance and
to roughen the surfaces of the concrete to insurethat fresh concreteis deposited upon sound concrete surfaces. Layersof concrete
shall not be tapered off in wedge-shaped slopes, but shall be built with square ends and level tops.

Mixed concrete, after being deposited, shall be consolidated until all voids are filled and free mortar appears on the surface. The
concrete shall be placed asnearly aspossibleinitsfinal position and the use of vibratorsfor extensive shifting of the mass of fresh
concrete will not be permitted.

Fresh concrete shall not be permitted to fall from aheight greater than 6 feet without the use of adjustable length pipes or el ephant
trunks.

The use of approved external vibrators for compacting concrete will be permitted when the concrete isinaccessible for adequate
compaction provided the forms are constructed sufficiently rigid to resist displacement or damage from external vibration.

During the placing of concrete, care shall be taken that methods of compaction used will result in a surface of even texture free
from voids, water or air pockets, and that the coarse aggregate is forced away from the formsin order to leave amortar surface.
Spades or broad-tined forks shall be provided and used to produce the desired results if required by the Engineer.

The use of chutesin conveying or depositing concrete will be allowed only at the discretion of the Engineer, and wherever they
are used they shall be laid at such inclination as will permit the flow of concrete of such consistency asis required. The use of
additional water in mixing the concrete to promote free flow in chutes of low inclination will not be allowed. Where necessary
in order to prevent segregation, chutes shall be provided with baffle boards or a reversed section at the outlet.

Concrete for columns shall be placed using pipes of adjustable length and not less than 6 inches in diameter.

Horizontal members or sections shall not be placed until the concrete in the supporting vertical members or sections has been
consolidated and aminimum 2 hour period has elapsed to permit shrinkage to occur.

Walkways shall be provided along each side and for the full length of bridge structures outside the deck area. These walkways
shall be of sufficient width, and so constructed as to provide for the support of the bridges from which the longitudinal floats
specified are to be operated. | nspection walkways and access thereto shall be provided under the deck forms between each pair
of girdersand outside of each outside girder for the full length of the bridge structure. The walkways shall be not morethan 8 feet
below the concrete to be inspected.

505.6.1 Construction Jointsin Major Structures: The work shall be so prosecuted that construction joints will occur at
designated places shown on plans unless specifically permitted otherwise by the Engineer. The Contractor shall complete, by
continuous depositing of concrete, section for the work comprised between such joints. The joints shall be kept moist until
adjacent concrete is placed.
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All construction joints at the bottom of wallsor arches, at thetop of walls, and all longitudinal construction joints having akeyed,
stepped or roughened surface shall be cleaned by sandblasting prior to placing the adjacent concrete. Any quality of sand may
be used which will accomplish the desired results.

Thesandblasting operationsshall be continued until al unsatisfactory concrete, and all laitance, coatings, stains, debris, and other
foreign materials are removed. The surface of the concrete shall be washed thoroughly to remove all loose material. The method
used in disposing of waste water employed in washing the concrete surfaces shall be such that the waste water will not stain,
discolor, or affect exposed surfaces of the structures. The method of disposal will be subject to the approval of the Engineer.

All horizontal construction joints or those on slight slopes, shall be covered with Class D mortar as specified in Section 776.

Expansion and contraction jointsin the concrete structures shall be formed where shown on the plans and as directed. In general,
such joints shall have smooth abutting surfaces, painted or separated and sealed as detailed on the plans. No reinforcement shall
be extended through the joints, except where specifically noted or detailed on the plans. Concrete or mortar shall not be permitted
to lap these jointsin such a manner as to effect atie or bond that would later promote spalling.

Asphalt paint or premolded asphalt filler used in joints shall be as specified in Section 729.

No direct payment will be made for furnishing and placing asphaltic paint, premolded asphaltic filler or other types of joint
separators; their costs shall be included in the price bid for the item of work of which they are a part.

505.6.2 ADVERSE WEATHER CONCRETING:

(A) Hot Weather Concreting: Hot weather is defined as any combination of high ambient temperature, low relative humidity,
and wind velocity which would tend to impair the quality of fresh concrete. These effects become more pronounced as wind
velocity increases. Since last minuteimprovisations are rarely successful, preplanning and coordination of all phases of thework
are required to minimize these adverse effects.

As an absolute minimum, the Contractor shall insure that the following measures are taken:

(1) Anamplesupply of water, hoses, and fog nozzles are available at the site. (2) Spare vibratorsare on hand in theratio of one
sparevibrator for each threein use. (3) Preplanning has been accomplished to insure prompt placement, consolidation, finishing,
and curing of the concrete. (4) Concrete temperature on arrival should be approximately 60°F. and in any event shall not exceed
90°F. The use of cold water and ice is recommended. (5) The subgrade is moist, but free of standing water. (6) Fog spray is
utilized to cool the formsand steel. Under extreme conditions of high ambient temperature, exposure to the direct rays of the sun,
low relative humidity, and wind, even strict adherence to these measures may not produce the quality desired and it may be
necessary to restrict concrete placement to early morning only. If this decision is made, then particular attention must be directed
to the curing process since the concrete will be exposed to severe thermal stresses due to temperature variation; heat of hydration
plus midday sun radiation versus nighttime cooling.

(B) Cold Weather Concreting: Concrete shall not be placed on frozen ground, nor shall it be placed when the ambient
temperatureis below 40°F. unless adequate means are used to heat the aggregate and/or water and satisfactory means have been
taken for protecting and heating the concrete during the curing period.

(C) Wet Weather Concreting: Placing of concrete shall be discontinued when the quantity of rainfall is such asto cause aflow
or wash to the surface. Any concrete already placed and partially cured shall be covered to prevent dimpling. A construction joint
will beinstalled prior to shut down.

(D) Replacement of Damaged or Defective Concrete: Upon written notice from the Engineer, al concrete which has been
damaged or is defective, shall be replaced by the Contractor at no cost to the Contracting Agency.

(E) Recommended Reference:
1. ACI-305 Hot Weather Concreting
2. ACI-306 Cold Weather Concreting
3. ACI-308 Recommended Practices for Curing Concrete

505.6.3 Bridge Deck Joint Assemblies
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505.6.3.1 Description: Thiswork shall consist of furnishing and installing expansion devices including the seals, anchorage
system, and hardware in accordance with the project plans and these specifications.

505.6.3.2 M aterials: Elastomer Seals shall be of the Compression Seal or Strip Seal type, and shall conform to the requirements
of the Arizona Department of Transportation Standard Specifications for Road and Bridge Construction Section 1011-5.

Steel shapes and plates shall conform to the requirements of ASTM A36, or ASTM A588.
505.6.3.3 Construction Requirements:

(1) General: Deck joint assembliesshall consist of elastomer and steel assemblieswhich areanchored to the concrete at the deck
joint. The seal armor shall be cast in the concrete. The completed assembly shall be properly installed in the planned position,
shall satisfactorily resist theintrusion of foreign material and water, and shall provide bump-free passage of traffic. For each size
of seal on aproject, one piece of the seal material supplied shall be at least 18 inches longer than required by the project Plans.
The additional length will be removed by the Engineer and used for materialstesting. Certificates of Compliance conforming to
the requirements of Section 106.2 shall also be submitted by the Contractor.

(2) Shop Drawings: Prior to fabrication, the Contractor shall submit shop drawingsto the Engineer for approval, in accordance
with the requirements of Section 105.2. The shop drawings shall show complete details of the method of installation to be
followed, including atemperature correction chart for adj usting the dimensions of the joint according to the ambient temperature,
and any additions or rearrangements of the reinforcing steel from that shown on the project plans.

Deck joint assembliesfor pretensioned and post-tensioned prestressed concrete superstructures shall beinstalled at the narrowest
joint opening possible to alow for long-term superstructure shortening.

(3) Elastomer Sedls. Seals shall conform to the requirements specified.
(4) Armor: All stedl for cast-in-place deck joint assemblies shall conform to the requirements specified.

(5) Galvanizing: All stedl partsof strip seal assembliesshall be galvanized after fabrication, in accordance with therequirements
of ASTM A123 and A153, unless ASTM A588 steel isused. Bolts shall be high strength, conforming to the requirements of
ASTM A325M, with a protective coating of cadmium or zinc, followed by a chromate and baked organic coating conforming to
the requirements of ASTM F1135, Grade 3, 5, 6, 7, or 8 and Color Code A.

Steel parts of compression seal assemblies do not require galvanizing, plating, or painting.

(6) Joint Preparation and Installation: At all joint locations, the Contractor shall cast the bridge decks and abutment backwalls
with aformed blockout, sized to accommodate the pre-assembled joint assembly. The joint assembly will be anchored in the
concrete to be placed with the secondary pour in the blockout. Prior to the secondary pour, the surface of the existing concrete
in the blockout shall be coated with an approved adhesive specifically formulated for bonding new concrete to old concrete.

Installed armor assemblies shall be covered or otherwise protected at all timesprior to installing the elastomer portion of thejoint
assembly. Theelastomer shall beinstalled at such timeand in such manner that it will not be damaged by construction operations.

The seal element shall be installed subject to these specifications and approval of the Engineer. Immediately prior to the
installation of the seal element, the steel contact surfaces of the joint armor shall be clean, dry, and free of ail, rust, paint, or
foreign material. Any perforation or tearing of the seal element due to installation procedures or construction activities will be
cause for rejection of the installed seal element.

During theinstallation of all proprietary deck joint assemblies, the manufacturer’ srepresentative shall be present. Asaminimum,
therepresentative shall be present during the placement of thejoint assembly inthe deck blockout, prior to the secondary concrete
pour, and shall also be present during the installation of the seal element.

505.6.4 Water Stops

Water stops of rubber or plastic, shall be placed in accordance with the details shown on the project plans. Where movement at
thejoint is provided for, the water stops shall be of the type permitting such movement without damage. Water stops shall be
mechanically spliced, vulcanized, or heat-sealed to form continuous watertight joints, in accordance with the manufacturer’s
recommendations, and as approved by the Engineer.
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505.6.5 Longitudinal Joints between Precast Bridge Deck Units

After erection of the units and at the time requested by the Engineer, the longitudinal shear key joints between units shall be
thoroughly packed with a pre-packaged non-shrink grout or a sand-cement grout with an expansion agent approved by the
Engineer. The Contractor shall then transversely connect the deck units with the connection rods, stressing and anchoring them
as shown on the project plans.

505.7 CONCRETE DEPOSITED UNDER WATER:

When conditionsrender it impossible or inadvisablein the opinion of the Engineer to dewater excavation before placing concrete,
the Contractor shall deposit under water, by meansof atremieor underwater bottom dump bucket, alayer of concrete of sufficient
thickness to thoroughly seal the cofferdam. To prevent segregation the concrete shall be carefully placed in a compact mass and
shall not be disturbed after being deposited. Water shall be maintained in a still condition at the point of deposit.

A tremie shall consist of awater tight tube having a diameter of not less than 10 inches with a hopper at the top. The tube shall
be equipped with adevice that will closethe discharge end and prevent water from entering the tube while charging the tube with
concrete. Thetremie shall be supported so asto permit free movement of the discharge end over the entire top surface of thework
and to permit rapid lowering, when necessary to retard or stop the flow of concrete. The discharge end shall be closed at the start
of the work to prevent water entering the tube and shall be entirely sealed at all times, except when concrete is being placed. The
tremie tube shall be kept full of concrete. When a batch is dumped into the hopper, the flow of concrete shall be induced by
dightly raising the discharge end, always keeping it in the deposited concrete. The flow shall be continuous until the work is
completed and the resulting concrete seal shall be monolithic and homogeneous.

Theunderwater bucket shall have an open top and the bottom doors shall open freely and outward whentripped. The bucket shall
be completely filled and slowly lowered to avoid back wash and shall not be dumped until it rests on the surface upon which the
concrete isto be deposited. After discharge, the bucket shall be raised slowly until well above the concrete.

Concrete deposited in water shall have 10 percent extra cement added.
505.8 CURING:

As soon after the compl etion of the specified finishing operations as the condition of the concrete will permit without danger of
consequent damage thereto, all exposed surface shall either be sprinkled with water, covered with earth, sand or burlap; sprayed
with acuring compound or sealed with amaterial conforming with Section 726. All concrete for bridge structures shall be water
cured unless otherwise permitted by the Engineer. The Contractor shall usethewet burlap method for thewater cure of all concrete
in bridge decks and approach slabs, unless otherwise authorized by the Engineer.

Concrete that is water cured must be kept continuously wet for at least 10 days after being placed; preferably being covered, if
possible, with at least 2 layers of not lighter than 7 ounce burlap, except that handrail, baserail, railing posts, tops of walls, and
similar partsof the structure, if water cured, must be covered with burlap as above prescribed, immediately following thefinishing
treatment specified therefor, and such covering shall not be removed in less than 4 days. Roadway areas, floors, slabs, curbs,
walks, and the like, that are water cured may be covered with sand to adepth of at least 2 inches, in lieu of the burlap as specified
above, as soon as the condition of the concrete will properly permit, and such covering must remain wet and in place until the
concrete so covered is at least 10 days old unless otherwise directed by the Engineer or provided by special provisions.

When a sprayed impervious membrane is used, it shall be applied under pressure through a spray nozzle in such manner and
guantity as to entirely cover and seal all exposed surfaces of the concrete with a uniform film. To insure complete coverage,
membrane shall be applied in two applicationsfor atotal coverage of 150 square feet per gallon. The membrane, however, shall
not be applied to any surface until al of the finishing operations have been completed; such surfaces being kept damp, until the
membrane is applied. All surfaces on which abond is required, such as construction joints, shear planes, reinforcing steel, and
the like, shall be adequately covered and protected before starting the application of the sealing medium in order to prevent any
of the membrane from being deposited thereon; and any such surface with which the seal may have come in contact shall
immediately thereafter be cleaned. Care shall be exercised to avoid and prevent any damage to the membrane seal during the
curing period. Should the seal be broken or damaged before the expiration of 10 days after the placing of the concrete, the break
shall be immediately repaired by the application of additional impervious membrane over the damaged area.

Should any forms be removed sooner than 10 days after the placing of the concrete, the surface so exposed shall either be

immediately sprayed with a coating of the membrane seal, or kept continuously wet by the use of burlap or other suitable means
until such concrete has cured for at least 10 days.
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When tops of walls are cured by the membrane sealing method the side forms, except metal forms, must be kept continuously wet
for the 10 days following the placing of the concrete.

If due to weather conditions, materials used, or for any other reason, there is any likelihood of the fresh concrete checking or
cracking prior to the commencement of the curing operations, it shall be kept damp, but not wet, by means of anindirect fine spray
of water until all danger of such checking or cracking is past, or until the curing operations are started in the particular area
affected.

Since hot weather leads to more rapid drying of concrete, protection and curing are far more critical than in cool weather. Water
curing shall be used wherever it is practical and shall be continuous to avoid volume changes due to aternation of wetting and
drying. The need for adequate continuous curing is greatest during the first few hours after placement of concretein hot weather.

505.9 FINISHING CONCRETE:

Immediately after the removal of forms as provided above, al concrete surfaces shall be finished in accordance with the
requirements specified below.

All surfaces scheduled to be covered with backfill shall be finished so asto be free of open and rough spaces.

All surfaces that will remain exposed in the completed work shall be finished so as to be free of open and rough spaces,
depressions or projections. All angles and fillets shall be sharp and true and the finished surface shall present a pleasing
appearance of uniform color.

All top surfaces of walls, abutments, piers, etc., shall be finished to a smooth surface and shall be cured by an approved method.

If rock pockets or honeycomb are of such an extent and character as to affect materially the strength of the structure and to
endanger the steel reinforcement the Engineer may declare the concrete defective and require the removal and replacement of that
portion of the structure affected by the Contractor at no additional cost to the Contracting Agency.

If finishing operations are not carried out as set forth below, al placing of concrete shall stop until satisfactory arrangementsare
made by the Contractor to promptly correct defective finishing work and to carry out finishing operations as specified.

One of the classes of finish as specified shall be applied to the various surfaces as set forth under applicability of finishes.
No finishing or patching shall be permitted until the surface has been inspected by the Engineer.

505.9.1 Finishing Fresh Concretein Bridge Decks: Upon placing the deck to auniform and true surface, screed supports shall
promptly be removed from the surface and any necessary hand finishing shall be promptly accomplished in the areas where the
screed supports have been removed.

After final floating of the plastic concrete, bridge decks subject to vehicular traffic shall be textured transversely. Apparatus
producing textured grooved shall be mechanically operated from an independent self-propelled bridge. Grooves shall be 1/16 to
1/8 inch in width and 3/32 to 6/32 in depth. Center to center spacing of the grooves shall be asfollows: 7/8 inch, 3/4 inch, 1inch,
3/4inch, 1-1/8 inch and then repeated, or other measurements as approved by the Engineer. Texturing shall be completed before
surface of concrete is torn or unduly roughened by texturing operation. Grooves that close following texturing will not be
permitted and will have to be retextured. Hand tine brooms shall be available on the job site, at all times during texturing
operation, to repair faulty texturing grooves.

The finished surface will be tested with a 10 foot straightedge furnished by the Contractor. The testing will be accomplished by
holding the straightedge in contact with the deck surface and parallel to the centerline. The surface shall not vary more than 1/8
inch from the lower edge of the straightedge. Areas showing high spots of more than 1/8 inch shall be corrected by cutting or
planing. The cutting or planing machine shall be arotary type, equipped with an adjustable cutter and having a minimum wheel
base of 10 feet. Areas showing low spots of more than 1/8 inch shall be filled with an approved mixture of sand, cement and
epoxy. Themixture shall firmly adhereto the surface and shall match the surrounding concrete. All areas corrected shall not show
deviationsin excess of 1/8 inch when tested with a 10 foot straightedge.

505.9.2 Finishing Fresh Concretein Sidewalksand Bridge Sidewalks: After the concrete hasbeen placed and spread between

the forms, it shall be thoroughly worked until all the coarse aggregate is below the surface and the mortar comes to the top.
Concrete may be consolidated by means of mechanical vibrators approved by the Engineer.
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The surface shall then be struck off and worked to grade and cross section with awood float.

A mechanical finishing machine that will consolidate the concrete and strike off and finish the surface may be used if permitted
by the Engineer, provided that the machine producesasidewal k equal to or better in all respectsthanthat produced by the methods
specified herein.

The surface shall be sweat finished by means of a steel trowel followed by a light broom finish.
The sidewalks shall be marked and edged with the proper tools to form the joints, marking and edges shown on the plans.

505.9.3 Finishing Green Concrete: Class | Finish — All bolts, wires and rods shall be clipped and recessed. All holes,
honeycomb, rock pockets and other surface imperfections shall be cleaned out, thoroughly moistened and carefully patched with
mortar. Mortar shall be composed of 1 part of cement and 2 parts of fine sand. A portion of the required cement for mortar shall
be white as required to match the color of the surrounding concrete.

Class|I Finish— The surface shall be patched and pointed as specified above for Class| Finish and then promptly covered with
polyethylene film, wet burlap or wet cotton mats. If polyethylene film is used, the film shall be held securely to the surface by
means of weights, adhesive or other suitable means. Only white polyethylene film for covering will be acceptable.

When the mortar used in patching and pointing has set sufficiently, the surface shall be uncovered and thoroughly rubbed with
either afloat or a carborundum stone until the surface is covered with alather. Cork, wood or rubber floats shall be used only on
surfaces sufficiently green to work up such lather, otherwise a carborundum stone shall be used. During the rubbing process, a
thin grout composed of 1 part cement and 1 part of fine sand may be used to facilitate producing a satisfactory lather; however,
this grout shall not be used in quantities sufficient to cause a plaster coating to be left on the finished surface. A portion of the
required cement for grout shall be white as required to match the color of the surrounding concrete. Rubbing shall continue until
irregularities are removed and thereisno excess material. At thetime alight dust appears, the surface shall be brushed or sacked.
Brushing or sacking shall be carried in one direction so as to produce a uniform texture.

Classll1 Finish— The surface shall betreated as specified above under Class|| Finish except that after brushing, the surface shall
again be securely covered with polyethylene film, wet burlap or wet cotton mats. In not lessthan 1 day nor more than 4 days, the
surface shall be uncovered and rubbed with acarborundum stone. T hisrubbing shall continue until the entire surfaceisof asmooth
texture and uniform color. During the process, the use of athin mixture of equal parts of sand and cement with water will be
permitted. At the time alight dust appears, the surface shall be brushed or sacked, care being taken to carry this brushing in one
direction so as to produce a uniform texture.

505.9.4 Finish Hardened Concrete: If for reasons either beyond the control of the Contractor or with the approval of the
Engineer, more than 6 days have elapsed between the time of placing concrete and the time of the removal of forms, the concrete
shall be considered as hardened. Prior to finishing hardened concrete, the surface shall be covered with burlap or cotton matsand
kept thoroughly wet for a period of at least 1 hour. Finishing shall be identical to the respective requirements for Class |, Class
Il and Class |11 Finish for green concrete, except that the use of amechanically operated carborundum stone will be required for
Class |l and Class 111 Finishes.

505.9.5 Applicability of Finishes: Surfacesrequiring Class| Finish — All formed structuresthat are to be covered by backfill
and those surfacesthat are normally not in view of either vehicular or pedestrian traffic such asthe surfaceson theinside of barrels
of culverts, the under surfaces of decks, surfaces of concrete girders, piers and abutment walls.

Surfacesrequiring Classl| Finish— All exposed surfaces of headwalls, wingwalls, deck edgeson culverts, end of pierson bridges
and culverts, retaining walls and those vertical surfacesunder highway grade separation structuresthat are exposed to view of the
traveling public, including piers and pier caps, the outside face of outside girders, and other similar surfaces.

When surfaces of uniform texture and pleasing appearance are obtained through the use of first class metal forms, paper tubing
or the use of specia form coatings and the use of special care, such surfaces may, upon approval of the Engineer, be excluded
from the surfaces requiring Class |1 Finish.

Surfaces requiring Class |11 Finish for bridge structures— All formed or finished surfaces above the surface of the deck on the

roadway side of the handrail and the outside vertical surfaces from the top of handrail and dado to the lower edge of the chamfer
at the bottom of the deck.

505-11



SECTION 505

505.10 DIMENSIONAL TOLERANCES:

Themaximumallowabletolerancesor deviationsfrom dimensions shown on the project plansor the approved shop drawingsshall
be asfollows:

505.10.1 Cast-in-Place Concr ete
(A) Variation from plumb in the lines and surfaces of columns, piers, abutment and girder walls:

Inany 10 foot or less length: 0.4 inches
Maximum for the entire length: 1 inch

(B) Variation in cross-sectional dimensions of columns, piers, girders, and in the thickness of slabs and walls:

+ 1/4 inch
- 1/8inch

(C) Girdersaignment (deviation from straight line parallel to center line of girder measured between diaphragms):
1/8 inch per every 10 feet in length
(D) Variation in footing cross sectional dimensionsin project plans:

+ 2 inches
-1/2 inch

(E) Variation in footing thickness:

Greater than specified - No Limit
Less than specified - 5 percent of specified thickness up to a maximum of 1 inch

(F) Subgrade Tolerances:
Slab poured on subgrade excepting footing thickness:
+ 1/4inch
- 3/4inch
(G) Girder Bearing Seats:
Deviation from plane surface (flatness): + 1/8 inch in 10 feet.
Deviation from required elevation:
+ 1/4inch
- 1/8.inch
(H) Cast-in-Place concrete box girder superstructures:
Deviation in overall depth:
+ 1/4inch
- 1/8inch
Deviation in slab and wall thickness:
+ 1/4inch
- 1/8inch

Deviation of post-tensioning ducts:
+ 1/4 inch
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505.10.2 Minor Precast Concrete Structures:

Precast unitsthat do not comply with the dimensional tolerances specified hereinwill berejected. Precast unitsthat show evidence
of cracks, pop outs, voids or other evidence of structural inadequacy, or imperfections that will reduce the aesthetics of the unit
after final placement, will be rejected. The maximum allowable tolerances or deviations from the dimensions shown on the
drawings shall be as follows:

(A) Over-all dimensions of member: + 1/4 inch per 10 feet, maximum of £ 3/4 inch.
(B) Cross-sectional dimensions: Sections 6 inches or less + 1/8 inch

Sections 18 inches or less and over 6 inches £ 1/4 inch

Sections 39 inches or less and over 18 inches + 1/4 inch
(C) Deviationsfrom straight line:

Not more than 1/4 inch per 10 feet

All exposed, sharp corners of the concrete shall be filleted ¥ inches with a maximum allowable deviation of + 1/8 inch.
505.11 MEASUREMENT:
505.11.1 Reinforcing Stedl:
When reinforcing steel is scheduled for payment as a specific item, it will be measured in pounds, based on the total computed
weight for the size and length of bars, or for the area of welded wire fabric, as shown on the Project Plans or as approved by the
Engineer.

Unit bar weights for deformed and plain billet-steel barswill be the nominal unit weights specified in AASHTO M 31 (ASTM
A 615).

Areaunit weights for steel welded wire fabric will be calculated based on specified wire spacings and unit weights for specified
wire types and sizes. Unit weights for plain wire shall be based on the nominal areas specified for Wire Size Numbers in
AASHTOM 32 (ASTM A 82). Unit weightsfor deformed wire shall be the nominal unit weights specified for Deformed Wire
Size Numbersin AASHTO M 225 (ASTM A 496).

If the area unit weights for steel welded wire fabric are specified on the Project Plans or in the Special Provisions, both the
Contractor and the Engineer shall independently cal cul ate the areaunit weight, using specified wire spacings, typesand sizes, and
the criteriain the preceding paragraph. Any apparent discrepancy between the specified and calculated area unit weights shall
be resolved by the Engineer prior to the Contractor placing the order for the steel welded wire fabric.

Lap splices made for the convenience of the Contractor will not be included in the measurement for payment.

Reinforcing steel for Minor Structures, as defined in Section 505.1.1, will not be measured, but will beincluded in theitemsunit
price or specified method of payment, unless otherwise called out on the Project Plans or in the Special Provisions.

Dowel Placement will be measured by the unit each.
505.11.2 Concrete:

When concrete is scheduled for payment on the basis of cubic yards, the calculation of the quantity of concrete for payment will
be made only to the neat lines of the structures as shown on the plans. The quantity will be based on the concrete having the
specified plan lengths, widths/depths, and thicknesses. However, all concrete shall be placed to line and grade within the
tolerances specified in Section 505.10, or as approved by the Engineer as being reasonable and acceptable for the type of work
involved. Novolumetric deductionswill bemadefor rounded or bevel ed edges, space occupied by reinforcing steel, metal inserts,
or openings 0.5 square yard or lessin area.
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The quantity of concrete will be cal culated considering any mortar used to cover construction joints as being concrete. The cost
of cement used in any mortar for covering construction joints, patching, or other usesin the structure being constructed, in excess
of that required for the design mix of the adjacent concrete, shall be absorbed in the cost of the item of work of which said mortar
isapart.

505.11.3 Deck Joint Assemblies:

Deck joint assemblieswill be measured to the nearest tenth of afoot. Measurement will be made along the centerline of the joint,
at the surface of the roadway, from face-to-face of curb or barrier. No measurement will be madefor that portion of the deck joint
assembly required by plan detailsto extend through the barrier face or curb; that portion of the joint assembly will be considered
incidental to the sealing of the joint.

505.11.4 Bridge Railing, Curbs, Barriers, and Approach Slabs

Bridge Pedestrian Fence and Curb, Bridge Pedestrian Fence and Parapet, and Bridge Fence and Parapet will be measured to the
nearest tenth of afoot, from end post to end post.

Bridge Traffic and Pedestrian Rail will be measured to the nearest foot, determined from the outside dimensions of the rail.
Bridge Concrete Barrier will be measured to the nearest tenth of afoot.

Barrier Concrete Barrier Transition will be measured as a unit for each constructed.

Reinforced Concrete Approach Slab will be measured to the nearest square yard.

505.12 PAYMENT:

Payment for portland cement concrete structures will be made in conformity with the terms of the contract and will be based on
unit prices and/or lump sums as set forth in the proposal. Such payment shall include full compensation for furnishing all labor,
materials, tools and equipment, preparation of subgrade for placing of concrete and doing all work required to construct the
structures in conformity with the plans and specifications.

505.12.1 Reinfor cing Steel: The accepted quantities of reinforcing steel, of the type indicated on the Project Plans or specified
inthe Specia Provisions, and measured in conformancewith Section 505.11.1 will be paidfor at the contract unit price per pound,
completein place.

The accepted quantity of dowels placed will be paid for at the contract unit price for Dowel Placement, which shall be full
compensation for thework, completein place. Steel reinforcement furnished for the dowelswill be measured and paid for under
the pay item Reinforcing Steel.

No measurement or direct payment will be made for dowels which are required to replace existing reinforcing steel that is
damaged as aresult of the Contractor’ s operations; the Contractor shall furnish and place such dowels at his own expense.

505.12.2 Concrete: Payment for Portland cement concrete structures will be made in conformity with the terms of the contract
and will be based on unit prices and/or lump sums as set forth in the proposal. Such payment shall include full compensation for
furnishing all labor, materials, tools and equipment, preparation of subgrade for placing of concrete, and doing all work required
to construct the structures in conformity with the plans and specifications.

Where concreteis scheduled for payment on the basis of cubic yards, the cal culation of the quantity of concrete for payment will
be made only to the neat lines of the structures as shown on the plans and on the basi s of the concrete having the specified lengths,
breadths, and thicknesses. Thequantity of such concretewill be cal culated considering the mortar used to cover constructionjoints
asbeing concreteand no deductionswill be madefor rounded or bevel ed edges, space occupied by reinforcing steel, metal inserts,
or openings 5 square feet or lessin area. The cost of cement used in mortar for covering construction joints, patching, or other
usesin the structure being constructed, in excess of that required for the design mix of the adjacent concrete, shall be absorbed
in the item of work of which said mortar is a part.
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An adjustment in the contract unit price, to the nearest cent, will be made for the quantity of concrete represented by the results
of cylinder strength tests that are less than the specified 28-day compressive strength. Strength tests will be conducted in
accordance with Section 725.10 of the Uniform Standard Specifications. The adjustment in contract unit price, if the concrete
is accepted, will be based on the schedule in Section 725.11.

The contract unit price for structural concrete shall include full compensation for all items incidental to providing a concrete
structure complete in place, including waterstops, roadway drains, scuppers, metal inserts, and bearing pads.

505.12.3 Minor Concrete Structuresand Accessories:

The accepted quantities of:

Minor Structures Each

Deck Joint Assemblies 0.1 Foot
Bridge Pedestrian Fence and Curb 0.1 Foot
Bridge Pedestrian Fence and Parapet 0.1 Foot
Bridge Fence and Parapet 0.1 Foot
Bridge Traffic and Pedestrian Rail Foot

Bridge Concrete Barrier 0.1 Foot
Bridge Concrete Barrier Transition Each
Reinforced Concrete Approach Slab Square Yard

will be paid for at the unit price and/or lump sums as set forth in the proposal. The contract unit price shall include full
compensation for al labor, materials, tools and egquipment necessary to provide the concrete structure or accessory completein

place, including all concrete, reinforcing steel, and items embedded in the concrete, such asanchor bolts, gratesand frames, metal
inserts, etc.

End of Section
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SECTION 506

PRECAST PRESTRESSED CONCRETE MEMBERS
506.1 DESCRIPTION:

Thiswork shall consist of furnishing and placing precast prestressed concrete members in accordance with the details shown on
the plans, and as provided in these specifications and specia provisions.

This work shall include the manufacture, transportation and storage of girders, slabs, piling, and other structural members of
precast prestressed concrete and shall also include the placing of all precast prestressed concrete members, except piling which
shall be placed as provided for concrete piling.

The membersshall be furnished completeincluding all concrete, prestressing steel, bar reinforcing steel, and incidental materials
in connection therewith.

Prestressing may be performed by either pretensioning or posttensioning methods. The method of prestressing to be used shall
be optional with the Contractor, subject to the requirements provided in these specifications.

Prior to casting any members to be prestressed, the Contractor shall submit to the Engineer for review complete details of the
method, materials and equipment he proposesto use in the prestressing operations, including any additions or rearrangement of
reinforcing steel from that shown on the plans. Such details shall outline the method and sequence of stressing and shall include
compl ete specifications and detail s of the prestressing steel and anchoring devices, anchoring stresses, type of enclosures, and all
other data of the prestressing steel in the members, pressure grouting materials and equipment. For any rearrangement of
prestressing tendons the stress cal culations shall be submitted for approval by the Engineer.

506.2 CONCRETE:
Concrete construction shall conform to the provisionsin Section 505.

The Contractor shall be responsible for furnishing concrete for prestressed members which contains not less than 611 nor more
than 752 |bs., of cement per cubic yard of concrete, whichisworkable and which conformsto the strength requirements specified.
Batch proportions shall be determined by the Contractor.

The compressive strength of the concrete will be determined from concrete test cylinders cured under conditions similar to those
affecting the member.

The use of admixturesfor the purpose of producing high strength at an early date shall be subject to the approval of the Engineer.
In no case shall calcium chloride or any additive containing calcium chloride be used in concrete for prestressed construction.

Concrete shall not be deposited in the forms until the Engineer has inspected the placing of the reinforcement, enclosures,
anchorages, and prestressing steel.

Theconcreteshall bevibrated internally or externally, or both, asrequired to consolidate the concrete. Thevibrating shall be done
with care and in such a manner that displacement of reinforcement, enclosures, and prestressing steel will be avoided.

Holesfor anchor bars, and for diaphragm dowel swhi ch passthrough the member, openingsfor connection rods, recessesfor grout
and holesfor railing bolts shall be provided in the membersin accordance with the detail s shown on the plans. Where diaphragm
dowels do not pass through the member, the dowels may be anchored in the member by embedment in the concrete or by means
of an approved threaded insert.

Formsfor interior cellsor voidsin the members shall be constructed of amaterial that will resist breakage or deformation during
the placing of concrete and will not materially increase the weight of the member.

Forms may be removed when permitted by the Engineer provided that the concrete is not damaged in so doing and that adequate

curing is provided. The members shall be properly supported to prevent dead load bending at all times prior toinitia tensioning.
After prestressing, the members shall be handled or supported at or near the final bearing points for storage.
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The members shall be supported in transporting in a manner that will allow reasonable conformity to the proper bearing points
with consideration for limitations of adequate hauling equipment. At all times members shall be handled or supported securely
in an upright position, avoiding tipping or racking.

Lifting devices shall not project above the surface of the member after erection unless they will be imbedded in a subsequent
concrete pour, have aminimum concrete cover of 2 inchesand do not interfere with the placement of reinforcing steel or concrete.

The steam curing method or other approved methods may be used for curing precast prestressed concrete membersin lieu of water
curing. Steam curing, if elected by the Contractor, shall conform to the following provisions:

(A) After placement of the concrete, members shall be held for a minimum 2-hour presteaming period. The initial application
of the steam shall be from 2 to 4 hours after the final placement of concrete to allow theinitial set of the concrete to take place.

(B) All exposed surfaces of the members shall be kept wet continuously during the holding and curing period.

(C) Thesteam shall be saturated below pressure and shall be distributed uniformly over all exposed surfaces of the member and
shall not impinge on the exposed concrete surfaces.

(D) The steam hood shall be equipped with temperature recording devices that will furnish an accurate continuous permanent
record of the temperatures under the hood during the curing period. The position of the temperature devices shall be approved
by the Engineer.

(E) During application of the steam the ambient air temperature shall increase at a rate not to exceed 40°F. per hour until a
maximumtemperature of from 140°F. to 160°F. isreached. The maximum temperature shall be held until the concrete hasreached
the desired strength.

506.3 PRESTRESSING STEEL:

Prestressing steel shall be high-tensile wire conforming to ASTM A-421, high-tensile wire strand confirming to ASTM A-4186,
or high-tensile strength alloy bars conforming to the following requirements:

High-tensilestrength alloy barsshall bethermal stressrelieved to produce suitablemetal lurgical structureand shall beindividually
proof-tested during the process of manufacturing to aminimum of 90 percent of the manufacturer's minimum guaranteed ultimate
strength. The mechanical properties of the completed bars shall be as follows:

Regular Special
Grade Grade
Ultimatetensilestrength psi. min. ... ... 145,000 160,000
Yield strength, measured by the 0.7 percent
extension under load method, psi. min. ........... .. .. 130,000 140.000
Elongation in 20 bar diameters after
rupture, percent, MinimUM . ... ...ttt e e et e 4.0 4.0
Reduction of area, percent, min. . ... 25.0 20.0
Modulus of elasticity at 70 percent of the
manufacturer's minimum guaranteed ultimate
SrENGEth PSLMIN. ..o 25x10° 25x10°

Diameter tolerances shall conformto ASTM A-29

Bars of different ultimate strength shall not be used interchangeably in the same member, unless otherwise permitted by the
Engineer.

In handling and shipping bars, every care shall be taken to avoid bending, injury from deflection, scraping or overstressing of the
bars. All damaged bars will be rejected.
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All wire and strand to be post-tensioned shall be:
(A) Protected from corrosion during shipping by afactory treatment or processing.
(B) Protected against abrasion during shipment and handling.

Wires shal be arranged to produce equal stress in al wire of wire groups or parallel lay cables that are to be stressed
simultaneously or when necessary to insure proper positioning in the enclosures.

Wherewiresareto bebutton-headed, the buttons shall be cold formed symmetrically about the axes of thewires, and shall develop
the full strength of the wire. No cold forming process shall be used that causes indentations in the wire.

When the button-headed wire assembly is tested as a unit in tension at least 90 percent of the failures at or above the minimum
guaranteed ultimate strength of the wire shall occur in the wire and not in the buttons.

All prestressing steel shall be protected against rust and other corrosion and damage and shall be free of al dirt, scale and pits
dueto rust, oil, grease and other del eterious substances when finally encased in concrete or grouted in the member.

506.4 ANCHORAGESAND DISTRIBUTION:

All post tensioned prestressing steel shall be secured at the ends by means of approved anchoring devices. The anchors shall be
of such nature that they will not kink, neckdown or otherwise damage the prestressing steel.

The load from the anchoring device shall be distributed to the concrete by means of approved devices that will effectively
distribute the load to the concrete.

Anchoring devices for all post-tensioned prestressing steel shall be of the permanent type.

Where the end of a post-tensioned assembly will not be covered by concrete, the anchoring devices shall be recessed so that the
endsof the prestressing steel and all parts except tendons of the anchoring deviceswill be at least 2 inchesinside of theend surface
of the members, unless a greater embedment is shown on the plans. Following post-tensioning, the recesses shall be filled with
grout, and finished flush.

When headed wires are used, the outside edge of any hold for prestressing wire through a stressing washer or through an
unthreaded bearing ring or plate shall not be less than 1/4 inch from the root of the thread of the washer or from the edge of the
ring or plate.

Distribution plates or assemblies shall conform to the following requirements:

(A) Thefinal unit compressive stress on the concrete directly underneath the plate or assembly shall not exceed 3,000 psi, and
asuitable grillage of reinforcing steel shall be used in the stressed area.

(B) Bending stresses in the plates or assemblies induced by the pull of the prestressing steel shall not exceed design working
stress, as determined by the Engineer, in the anchorage plate when 100 percent of the ultimate load is applied.

(C) Materials and workmanship shall conform to the requirements in Section 515.

Should the Contractor elect to furnish anchoring devices of atype which are sufficiently large and which are used in conjunction
with a steel grillage imbedded in the concrete that effectively distributes the compressive stresses to the concrete and steel
distribution plates or assemblies may be omitted.

506.5 ENCLOSURES:

Enclosures for prestressing steel shall be metallic and mortar-tight and shall be accurately placed at the |ocations shown on the
plans or approved by the Engineer.
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In lieu of metalic enclosures, openings for prestressing steel may be formed by means of cores or ducts composed of rubber or
other suitable materials that can be removed prior to installing prestressing steel.

All enclosures or openings or anchorage assemblies shall be provided with pipes or other suitable connections for the injection
of grout after prestressing.

506.6 PRESTRESSING:

All prestressing tendons shall be tensioned by the use of equipment allowing actual elongation to be measured directly and using
ahydraulic ram equipped with an accurate method of determining thetensioning force applied using one of thefollowing methods;
agauge measuring the internal hydraulic pressure of the ram, or force exerted by the ram; a spring-type dynamometer used with
the tensioning force applied directly; an electronic load cell used with the tensioning force applied directly. Readings taken from
any one of these gauges shall be converted to actual tensioning forces through the use of calibrated valuestaken from acertified
chart from arecent calibration. All gauges shall be of sufficient size and adequately made to allow accurate readings to be made
of load increments of 1 percent of the total capacity of the ram used, not to exceed 2 percent of the tensioning force used.

The force in each tendon as obtained from the calibrated value shall be compared with the tensioning force obtained from
calculation using the modulus of elasticity, cross-sectional area and length of tendon for the actual net elongation measured
directly. When thereisadifference between the valuesin excess of 5 percent final anchorage of the tendon shall be delayed until
the reason for the discrepancy is found and appropriate correction is made to reduce the difference to 5 percent or less. Within
theallowabledifference, final anchorage shall be made when therequired tensioning force is obtained according to the el ongation
used in pretensioning and according to the corrected gauge reading in post-tensioning.

The tensioning of prestressing steel in any post-tensioned member and the cutting or releasing of prestressing steel in any
pretensioned member shall not be performed until testson concrete cylindersindicate that the concretein the member hasattained
a compressive strength of not less than the value shown on the plans for transfer strength.

Subject to prior approval by the Engineer, aportion of thetotal prestressing force may be applied to a member when the strength
of the concrete in the member is less than the val ue shown on the plans and the member may then be moved. Approval by the
Engineer of such partial prestressing and moving shall in no way relieve the Contractor of full responsibility for successfully
congtructing the members.

Thecutting and rel easing of prestressed steel in pretensioned membersshall be performed in such an order that |ateral eccentricity
of prestresswill be aminimum. The prestressing steel shall be cut off flush with the end of the member and the exposed ends of
the prestressing steel shall be heavily coated with roofing asphalt or coal tar.

Post-tensioning will not be permitted until it is demonstrated to the satisfaction of the Engineer that the prestressing steel isfree
and unbonded in the enclosure.

Thetensioning process as applied to post-tensioned members shall be so conducted that tension being applied and the el ongation
of the prestressing steel may be measured at all times. A record shall be kept of gauge pressures and elongations at all timesand
shall be submitted to the Engineer for approval.

Draped prestressing steel in post-tensioned members shall be tensioned by simultaneous jacking at each end of the assembly,
except where low frictional forces permit tensioning from one and as determined by the Engineer.

Determination of the jacking stresses shall be supported by calculations, or both calculations and field tests when specified,
prepared by the Contractor. The Contractor shall submit his calculations to the Engineer for approval, and prior to making field
tests shall submit details of his proposed gauges and load devices for determining the jacking load at each end of the test
prestressing unit to the Engineer for approval. The stress at the center will be calculated from the average of the end test |oads,
when tests are required. Jacking stresses within 2 percent of the specified values will be considered satisfactory.

The following friction coefficients shall be used in calculating friction losses. K represents the wobble of the ducts, and U
represents the curvature in draped cables:
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Type of Sted Type of Duct K U

Bright metal wire or strand Bright metal 0.002 0.30
Galvanized 0.0015 0.25

Bright metal bars Bright metal 0.0003 0.20
Galvanized 0.0002 0.15

The maximum temporary tensile stress (jacking stress) in prestressing steel shall not exceed 75 percent of the ultimate tensile
strength of the prestressing steel. The prestressing steel shall be anchored at stresses (initial stress) that will result in the ultimate
retention of working forces of not less than those shown on the plans but in no case shall theinitial stress exceed 70 percent of
the ultimate tensile strength of the prestressing stedl.

506.7 BONDING AND GROUTING:
Post-tensioned prestressing steel shall be bonded to the concrete by pressure grouting the enclosures or openings.

All prestressing steel to be bonded to the concrete shall be free of scale and pits dueto rust, dirt, oil, grease and other del eterious
substances.

Grouting equipment shall be capable of grouting to a pressure of at least 100 psi. The grouting shall consist of neat cement and
water conforming to the provisionsin Section 725. The grout shall completely fill the enclosure or opening.

All enclosures or openings shall be clean and free of all foreign materialsthat would impair bonding of the grout. Each enclosure
or opening shall be thoroughly flushed out with water and blown out with air or cleaned by other approved methods immediately
prior to grouting.

After post-tensioned prestressing steel has been pressure grouted, the member shall not be moved or otherwise disturbed until at
least 24 hours have elapsed.

506.8 SAMPLESFOR TESTING:
Sampling and testing shall conform to the specifications or ASTM A-416 and A-421 as provided in this specification.

Samplesfrom each sizeand each | ot of prestressing steel wiresand bars, from each manufactured reel of prestressing steel strand,
and from each lot of anchorage assemblies and bar couplers to be used shall be furnished for testing.

All wire or bars of each size from each mill lot and al strand from each manufactured reel to be shipped to the site shall be
assigned an individual lot number and shall be tagged in such amanner that each such lot can be accurately identified at the job
site. Each lot of anchorage assemblies and bar couplers to be installed at the site shall be likewise identified. All unidentified
prestressing steel, anchorage assemblies or bar couplers received at the site will be rejected.

The following samples of material and tendons, selected by the Engineer from the prestressing steel at the plant or job site, shall
be furnished by the Contractor to the Engineer well in advance of anticipated use:

(A) For wireor strand one 7 foot long sample shall be furnished for each heat or reel and for bars one 6 foot long sample shall
be furnished for each heat.

(B) If the prestressing tendon isto be prefabricated, one completely fabricated prestressing tendon 5 feet in length for each size
of tendon shall befurnished, including anchorage assemblies. If the prestressing tendonisto beassembled at thejob site, sufficient
wire or strand and end fittings to make up one complete prestressing tendon 5 feet in length for each size of tendon shall be
furnished, including anchorage assemblies.
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(C) If the prestressing tendon is a bar, one 6 foot length compl ete with one end anchorage shall be furnished and in addition if
couplers are to be used with the bars two 3 foot lengths of bar equipped with one coupler and fabricated to fit the coupler shall
be furnished.

Prestressing systems previously tested and approved need not be furnished as complete tendon samples, provided there is no
change whatsoever in the material, design or details previously approved. Shop drawings shall contain an identification of the
project on which approval was obtained, otherwise sampling will be necessary.

For prefabricated tendons, the Contractor shall give the Engineer at least 10 days notice before commencing the installation of
end fittings or the heading of wires. The Engineer will inspect al end fitting installations and wire headingswhile such fabrication
isin progress at the plant and will arrange for al required testing of the material to be shipped to the site.

No prefabrication tendon shall be shipped to the site without first having been released by the Engineer, and each tendon shall
be tagged before shipment for identification purposes at the site. All unidentified tendons received at the site will be rejected.

Job site or site as referred to herein shall be considered to mean the location where the members are to be manufactured whether
at the project site or aremoved casting yard.

The release of any material by the engineer shall not preclude subsequent rejection if the material is damaged in transit or later
damaged or found to be defective.

506.9 HANDLING:

Extreme care shall be exercised in handling, storing, moving and erecting precast prestressed concrete membersto avoid twisting,
racking or other distortion that would result in cracking or damageto the members. Precast prestressed members shall be handled,
transported and erected in an upright position and the points of support and directions of the reactionswith respect to the members
shall be approximately the same during transportation and storage as when the member isin its final position.

Precast prestressed concrete members shall be placed in the structure in the conformity with the plans and special provisions for
the structure to be constructed.

Precast prestressed concrete piling shall be placed in accordance with the provisions for concrete piling.
506.10 PAYMENT:

Precast prestressed concrete members, except piling, will be paid for at the contract price or prices for furnishing and erecting
precast prestressed concrete members of the various types and lengths set forth in the proposal.

The contract price paid for furnishing the member shall include full compensation for furnishing al labor, materias, tools,
equipment, and incidentals, and for doing all work involved in constructing and furnishing the member at the site of the work
complete in place as shown on the plans, and as specified.

Partial payment will be allowed for members which are in the stockpile at the manufacturer's plant.

End of Section
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CONCRETE BLOCK MASONRY
510.1 DESCRIPTION:
All materials for concrete block masonry shall conform to the requirements of Sections 775 and 776.
510.2 CONSTRUCTION:
Proper masonry units shall be used to provide for all windows, doors, bond beams, lintels, pilasters, etc. with a minimum of unit
cutting. Where masonry unit cutting is necessary, all cuts shall be neat and regular and edges exposed in the finished work shall

be cut with a power driven abrasive saw.

Where no bond pattern is shown, the wall shall be laid up in straight uniform course with regular running bond with aternate
header jointsin vertical alignment.

I ntersecting masonry walls and partitions shall be bonded by staggering thejointsto form amasonry bond and the use of 1/4 inch
minimum diameter ties at 24 inches 0.c. maximum.

Where stack bond isindicated on the plans, approved metal ties shall be provided horizontally at 24 inches o.c. maximum.
Where masonry facing is a part of wall construction metal, ties shall be furnished and installed as directed by the Engineer.

Mortar joints shall be straight, clean and uniform in thickness. Unless otherwise specified or detailed on the plans, horizontal and
vertical jointsshall be approximately 3/8 inch thick with full mortar coverage on the face shells; shall havevertical jointsbuttered
well for athickness equal to the face shell of the block and these joints shall be shoved tightly, so that the mortar bonds to both
blocks. No slushing or grouting of ajoint will be permitted, nor shall ajoint be made by working in mortar after the units have
been laid.

Exposed walls shall havejointstooled with around bar or V-shaped bar to produce adense, slightly concave surface well bonded
to the block at the edges. Tooling shall be done when the mortar is partially set but still sufficiently plastic to bond. All tooling
shall be done with atool which compacts the mortar, pressing the excess mortar out of the joint rather than dragging it out.

If it is necessary to move a block so asto open ajoint the block shall be removed from the wall, cleaned and set in fresh mortar.
510.3 PLACING REINFORCING STEEL:

Reinforcing steel shall be placed asindicated on the plans. Splices shall be lapped aminimum of 40 diameters, except that dowels
other than column dowels need to be lapped only 30 diameters. Column dowels shall lap 50 diameters.

Outside horizontal steel shall lap around corners 40 diameters, and be carried through columns unless otherwise shown on the
plans. Inside horizontal steel shall extend asfar aspossible and bend into corner core. A dowel shall be provided in the foundation
for each vertical bar. Bending of dowelsto fit openingswill not be permitted and, where required, new dowels shall beinstalled
by drilling and grouting. All lap joints shall be wired.

Vertical cores containing steel shall be filled solid with grout, and thoroughly rodded.

Where knockout blocks are used, steel shall be erected and wired in place before 3 courses have been laid. Vertical coresat steel
locations shall be filled as construction progresses.

Where knockout blocks are not used, vertical cores at steel locations shall befilled inlifts of not morethan 4 feet. The maximum
height of pour shall be 8 feet. Cores shall be cleaned of debris and mortar and shall have reinforcing steel held straight in place.
If ordered by the Engineer, inspection and cleanout holes shall be provided at the bottom of each core to be filled.

Reinforcing steel shall be inspected prior to placing grout.
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510.4 CURING:

Newly constructed masonry shall be kept damp for at least 5 dayswith anozzl e regulated fog spray sufficient only to moistenfaces
of the masonry but not of such quantity as to cause water to flow down over the masonry.

510.5 MORTAR AND GROUT:
Mortar and grout used for concrete block masonry shall conform to Section 776.
510.6 PAYMENT:

Payment for concrete block masonry will beincluded in the lump sum pricefor the structure of which the masonry isapart, unless
another basis for payment isincluded in the proposal.

End of Section
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BRICK MASONRY
511.1 MATERIALS:

Unlessotherwise specified, brick masonry shall be constructed of brick conformingto Section 775 and cement mortar asdescribed
in Section 776.

511.2 BRICKLAYING:

The amount of wetting will depend on the rate of absorption of the brick at the time of laying. When being laid, the brick shall
have suction sufficient to hold the mortar and to delete the excess water from grout, and shall be sufficiently damp so that the
mortar will remain plastic enough to permit the brick to beleveled and plumbed after being laid without breaking the mortar bond.

Brick work shall be plumb, level, straight and true to dimensions shown on the plans. Such work shall start, where feasible, at a
least important corner of wall and the masonry contractor shall request an early inspection of thework by the Engineer. All pattern
work, bonds or special detailsindicated on the plans shall be accurately and uniformly executed. Face bonding shall be as shown
on the plans, but if not shown, shall be running bond for standard size brick and approximately /s bond for oversize brick and
approximately 1/4 bond for modular brick unless otherwise designated by the Engineer. All bed and head joints shall be solidly
filled with mortar at the time of laying.

Unless otherwise shown or detailed on the plans the thickness of mortar joints shall be uniformly 1/2 inch.

Face bricks shown to belaid in stack bond shall have the center lines of vertical joints plumb and the brick laid equidistant from
the center line with not more than 1/8 inch variation in the width of these joints. The brick in each separate stack shall not vary
more than 1/8 inch in length, but the separate stacks may vary in width of stacks.

When mortar has slightly stiffened, solidly fill with mortar all interstices between bricks and between bricks and other materials
and also fill al line pin holes. Jointing and tooling shall be done before mortar has stiffened.

Masonry to be plastered shall have all mortar joints trowel cut flush.

Masonry to be painted and not shown to be tooled or raked, shall have all joints carefully and evenly struck with atrowel.
Masonry to be |eft exposed without paint or plaster, shall have all mortar joints carefully and evenly tooled with ametal jointing
tool of atype as approved by the Engineer. Masonry shown or indicated to have raked joints shall have the joints raked out 3/8
inch deep, then tooled with aflat jointing tool, then brushed with a stiff non-metallic brush. Sack-rubbing or wiping finished
masonry with rags will not be permitted.

511.3 PROTECTION:

Protect al sills, ledges, offsets, other materias, etc., from droppings of mortar during construction. Protect the tops of al
unfinished masonry from rain by using water-repellant covering such as roofing felt or tar paper.

Protect the surfaces of wall, piers, etc., from mortar droppings, or splashes at scaffold heights.
511.4 CURING:

Finished masonry shall not be wetted, except when exposed to extreme hot weather or hot wind, and then only by using anozzle
regulated fog spray sufficient only to dampen the face but not of such quantity to cause water to flow down over the masonry.

511-1



SECTION 511

511.5 REINFORCED GROUTED BRICK MASONRY::

Mortar in al bed joints shall be held back 1/4 inch from edges of brick adjacent to grout space, or shall be beveled back and
upward from grout space. Thethickness of head and bed joints shall be as hereinbefore specified or shown. Head joints specified
or shown to belessthan 5/8 inch thick shall be solidly filled with mortar asbrick arelaid. Head joints 5/8 inch or moreinthickness
may have mortar sufficient only to form damsto retain the grout. Bed joints shall not be deeply furrowed with thetrowel. All brick
shall be shoved at least 1/2 inchinto place. One outer tier shall be not more than 12 inches before grouting, but the other tier shall
be not more than 4 inches high before placing the grout. Grout shall be thoroughly agitated and mixed to eliminate segregation
before being placed. All interior grout spaces shall be filled with grout and immediately puddled or swished with a stick or rod
(not atrowel) sufficiently to cause the grout to flow into all interstices between the bricks and to fully encasethereinforcing stedl.
Wherever possible, grouting shall be done from the inside face of exterior masonry. If any grout contacts the finished masonry,
it shall be immediately removed, and the surface cleaned.

In masonry which is more then 2 tiers in thickness, including pilasters and columns, the interior shall be of whole or half bricks
placed into grout with not less than 3/4 inch of grout surrounding each brick or half brick. Except at the finish course, all grout
shall be stopped 1 1/2 inches bel ow the top of both outer tiers. Where necessary to stop off alongitudinal run of masonry;, it shall
be done only by racking back 1/2 brick length in each course and stopping grout 2 inches back of the rack. Toothing will not be
permitted unless special approval is given by the Engineer.

Reinforcing steel shall beaccurately placed in strict accordancewith the plansand notesthereon. Vertical steel shall beheld firmly
in proper position. Where necessary this shall be done by means of frames or other suitable devices. Horizontal steel may be
placed as the work progresses.

511.6 PAYMENT:

Payment for brick masonry will beincluded in the lump sum price for the structure of which the masonry isapart unless another
basis for payment isincluded in the proposal.

End of Section
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SECTION 515

STEEL STRUCTURES
515.1 DESCRIPTION:

515.1.1 Shop Drawings: The Contractor shall prepare and submit to the Engineer for approval, complete shop drawingswhich
shall show details, dimensions, sizesof materials, and all information and datanecessary for the metal work, including full details
of the match markings. Any materials fabricated by the Contractor prior to the approval of the drawingswill be at hisrisk. The
Contractor shall beresponsiblefor the correctness of thedrawingsand for shop fitsand field corrections, even though the drawings
may have been approved by the Engineer.

515.1.2 False work: The Contractor shall be fully responsible for designing and providing false work capable of supporting all
loads which are applied.

515.1.3 As Built Plans: When required by the special provisions, the Contractor shall furnish to the Engineer before formal
acceptance of the work detailed plans of the structure as built. Inasmuch as the planswill be retained by the Contracting Agency
as permanent records, they must be in the form of printable transparencies of quality satisfactory to the Engineer.

515.1.4 Methods and Equipment: When requested by the Engineer, before starting erection of any structural members, the
Contractor shall inform the Engineer fully as to the methods he proposes to follow and the amount and character of equipment
he proposes to use. The use of such methods and equipment shall be subject to the approval of the Engineer. Approval by the
Engineer shall not be considered as relieving the Contractor of the responsibility for the safety of his methods or equipment or
for carrying out the work in full accordance with the plans and specifications.

An inspector or other authorized representative of the Engineer may examine the metals and metal items to be fabricated before
they are worked in the shop and may exercise constant surveillance over the work during its progress, with full power to reject
materials or workmanship not conforming to the plans and specifications.

The Contractor shall give the Engineer sufficient advance notice to permit ample time for the inspection of materials before
commencement of the fabricating operations.

The Engineer shall be furnished complete copies in triplicate of al mill reports. The Contractor shall furnish ample means and
assistance for sampling all materials. Arrangements shall be made for the Engineer to have free access at all timesto any portion
of the shops where work is being done.

No fabricating, machining, cutting, welding, assembling, or painting shall be done except with the knowledge of the Engineer.
Any work done otherwise will be subject to rejection.

The acceptance of any material or finished member by the Engineer shall not be a bar to subsequent rejection if it islater found
to be defective. Rejected material and workmanship shall be promptly replaced.

Samplesof material's, except castings, shall be cut from stock designated by the Engineer or will be selected fromitemsfurni shed.
Gray iron, steel, and bronze castings shall be cast with test coupons.

515.2 STEEL BUILDING AND MISCELLANEOUS STEEL STRUCTURES:

Details of design, fabrication and erection of such buildings and structures shall conform to the specifications for the design,
fabrication and erection of structural steel for buildings of the AI1SC except asmodified by the special provisionsfor any conflicts
with the applicable building code which may exist.

The design, fabrication and erection of structural steel and all similar work incidental or appurtenant to steel construction for
highway bridges shall be performed in accordance with the latest standard specifications for highway bridges adopted by
AASHTO. The plans or special provisions will designate the members to be galvanized.

515.2.1 Miscellaneous M etal Fabrication: The provisions of this subsection shall apply to items not intended primarily for
structural purposes and which are fabricated from metals.
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If straightening of any materials is necessary, the straightening shall be done by methods which will restore the material to its
original shape or surface without residual blemish. Sharp kinks or bendswill be considered a causefor rejection of the materials.

The finish of miscellaneous metal items shall not be less in quality and workmanship than that standard considered to be the
commercial standard for the kind of member being furnished. Punched and drilled holes shall be burred and, unless otherwise
specified, sheared and machined edges shall be finished by grinding to an appropriate radius. Riser, sprue, or vent marks on
castings shall be ground flush with the adjacent surface. Blow holes in castings shall not be repaired by any method except as
authorized in advance by the Engineer. Exposed edges of sheet metal shall be dressed with a stone or file to remove the sharp
edges or corners. Drilled or punched holes which are improperly located or misaligned shall be cause for rejection and may not
be corrected without the prior approval of the Engineer. All parts of assemblies shall be fabricated so that they may be assembled
without forcing or drifting.

Welders proposed to be used on miscellaneous metal fabrication will be subject to qualifications.
515.3 WORKMANSHIP:
Workmanship and finish shall be equal to the best general practice in modern bridge shops.

Rolled material before being laid off or worked shall be straight. If straightening is necessary, it shall be done by methods
approved by the Engineer. Kinks and bends may be cause for rejection of the material.

If straightening is necessary in the field only methods approved by the Engineer shall be used.
Following the straightening of a bend or buckle, the surface of the metal shall be carefully inspected for evidence of fracture.

Portions of the work exposed to view shall be finished neatly. Shearing, flame cutting and chipping shall be done carefully and
accurately. Undercut gusset plateswill not be accepted. All sharp cornersand edges, and edgesthat are marred, cut or roughened
in handling or erection, shall be dightly rounded by grinding or other suitable means.

515.4 COMPUTED WEIGHT:
The computed weight shall be obtained by the use of the following rules and assumptions:

(A) Theweight of structural and cast steel shall be assumed at 0.2833 pound per cubic inch. The weight of cast iron shall be
assumed at 0.2604 pound per cubic inch. The weight of wrought iron shall be assumed at 0.2776 pound per cubic inch.

(B) Theweightsof rolled shapesand of structural plates, shall be computed onthe basisof their nominal weightsand dimensions,
as shown on the shop drawings, deducting for copes, cuts, and open holes, exclusive of rivet or bolt holes.

(C) Rivets, bolts, and welds shall be considered as incidentals and their price shall be included in the price of steel shapes and
plates.

(D) The weight of castings and fillets shall be computed from the dimensions shown on the shop drawings, deducting for all
openings or cuts in the finished casting.

(E) Theweight of pinsand rollers shall be computed from the dimensions shown on the shop drawings, deducting for all holes,
openings, pockets, and metal removed by machine finishing.

Pilot nuts and driving nuts for each size of pin shall be furnished for erection work and the weights of such nuts will not be
included in the weight of structural steel to be paid for.

(F) If computed weights are used to determine the pay quantities of galvanized metal, the weight to be added to the cal culated
weight of base metal for the galvanizing shall be determined from the table of weights of zinc coatings specified by the ASTM
A-153.

515.5 PAINTING:

With the exception of itemswhich are to be galvanized, structural steel membersand miscellaneous metal items shall have ashop
prime coat of approved rust-inhibitive paint. Application shall be as specified in Section 530. Thethickness of the prime coat shall
be not less than one mill.
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After erection of structural steel uncoated surfaces at connections, surfaces where the shop coat has been abraded or otherwise
damaged shall betouched up. Match marksand identification marksshall be properly cleaned off and painted over. The paint shall
be identical to that used for the shop prime coat.

515.6 MEASUREMENT:

Steel structures will be paid for at alump sum price or at aprice per pound for structural steel, and at prices per pound for cast
steel and cast iron. The pay quantities will be determined by computed weights or, by scale weights obtained as provided in this
specification. Only material actually used in the completed structure will be paid for.

The pay quantitieswill be determined by computed weightsfor rolled sectionsand scal ed weightsfor castings except as otherwise
specified.

Computed weightswill be used to determine pay quantities of alloy and carbon steel when members contain both alloy and carbon
steel.

The weight of erection bolts, paint, boxes, crates, and other containers used for packing and the materials used for supporting
members during transportation will not be included in the weights of material to be paid for.

Theweight of structural steel to be paid for will not exceed the computed weight by more than 1 1/2 percent. The weight of cast
steel or cast iron to be paid for will not exceed the computed weights by more than 7 1/2 percent. If the scale weight of any
member islessthan 99 1/2 percent of the computed weight of that member, the member will be rejected and will not be paid for.

If computed weights are used, the weight to be paid for will be the calculated weight as established by the Engineer and no
allowance will be made for weight in excess thereof.

515.7 PAYMENT:
Unless otherwise provided in the proposal, the basis of payment for steel structures shall be asfollows:

The price paid per pound for structural steel including full compensation for furnishing all labor, materials, tools, equipment and
incidentals, and for doing al the work involved in furnishing, fabricating, delivering, erecting and prime coating the steel work,
complete in place, as shown on the plans, and as specified in these specifications and the specia provisions, and as directed by
the Engineer.

The prices paid per pound for cast steel, cast bronze and cast iron shall include full compensation for furnishing al labor,
materials, tools, equipment, and incidental's, and for doing all thework involved in furnishing and placing the materials, complete
in place, asshown onthe plans, and as specified in these specifications and the specia provisions, and asdirected by the Engineer.

Full compensation for furnishing and placing sheet packing, performed fabric pads, elastomeric or elastic bearing pads, and red
lead paste, and for grouting masonry or bearing plates as shown on the plans shall be considered asincluded in the price paid for
structural steel and no separate payment will be made therefore. Where the specifications or plansrequire metal to be galvanized,
thepricepaid per pound for the metal, including theweight of zinc coating, shall be considered asfull compensation for furnishing
all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in furnishing the galvanized metal
completein place, as shown on the plans, and as specified in the specifications and the special provisions, and asdirected by the
Engineer.

End of Section
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SECTION 520
STEEL AND ALUMINUM HANDRAILS
520.1 DESCRIPTION:
Metal handrail shall consist of furnishing all materials and constructing handrail of steel or aluminum, including railing, posts,
fittings and anchorages. Metal handrail shall be fabricated, installed and painted, when required, in accordance with the details
shown on the plans and these specifications.

520.2 FABRICATION:

Prior to beginning any work on the fabrication of the railing, the Contractor shall submit shop drawings for approval, showing
completerailing details.

Materials furnished for metal handrail shall conform to the requirements specified on the plans.

The Engineer shall be furnished complete, copiesin triplicate of all mill reports on steel and aluminum materials furnished.
Railings shall be fabricated from welded or seamless members of the size and thickness shown on the plans. Steel members shall
conformtotherequirementsof ASTM A-53. Grade B structural steel conformingto ASTM A-36, or tubular sectionsof hot rolled
mild steel, as shown.

Welding shall be performed by the electric arc processand shall be donein conformance with Specificationsfor Welded Highway
and Railway Bridges of the AWS. All butt welds on exposed surfaces shall be ground flush with adjacent surfaces.

Railing panels shall be straight and true to dimensions.
For structures on curves, either horizontal or vertical, the railing shall conform closely to the curvature of the structure.

The completed steel railing units shall be galvanized in accordance with the requirements of Section 771 unless otherwise
specified.

520.3 ERECTION:

Therailing shall be carefully erected, true to line and grade. Posts and balusters shall be vertical and parallel with the deviation
from the vertical for the full height of the panel not exceeding 5/8 inch. After erecting therailing, any abrasions or exposed steel
shall be repaired in accordance with Section 771 or Section 530.

520.4 MEASUREMENT:

The various types of railing will be measured by the linear foot from end to end along the face of the railing including terminal
sections.

520.5 PAYMENT:

The price paid per linear foot for handrailing shall include full compensation for furnishing all labor, materials, tools, and
equipment and doing all work involved in constructing the railing complete in place as shown on the plans and specified herein.

End of Section
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SECTION 525

PNEUMATICALLY PLACED MORTAR
525.1 DESCRIPTION:

The work under this section shall consist of furnishing all material and pneumatically placing, by means of suitable equipment
and competent operators, either premixed portland cement and fine aggregate (dry mix process) or premixed concrete (wet mix
process).

525.2 DRY MIX PROCESS:

The dry mix process shall consist of thoroughly mixing a proportional combination of fine aggregate and portland cement and
conveying this mixture through a delivery hose to a special nozzle where water is added and combined with the dry ingredients
prior to discharge. The nozzle water ring shall be cleaned daily.

The fine aggregate shall be material sand, conforming to ASTM C-33, with Gradation No. 1 as shown in Table 525-1 and with
not less than 3 percent or more than 7 percent moisture by weight.

Portland cement and mixing water shall conform to the requirements of Section 725.

The dry mix shall consist of 1 part portland cement and 4.5 parts of fine aggregate by weight. Machine mixing will be required.
This operation of proportioning and mixing shall be subject to the approval of the Engineer.

525.3 WET PROCESS:

Thewet process shall consist of premixing by mechanical methodsaproportional combination of portland cement, aggregate and
water required to produce mortar or concrete and conveying thismortar or concretethrough the delivery hoseto the special nozzle
where additional compressed air is added prior to discharge. The air ports in the nozzle shall be cleaned daily.

The portland cement concrete used for the Wet Mix Process shall conform to Section 725 and shall be Class A (3000 psi) unless
otherwise specified. In no event shall a slump greater than 4 inches be used. Asthe work approaches the vertical, the maximum
slump shall not exceed 1 inch.

The fine and coarse aggregate shall conformto ASTM C-33 using one of the three graduations shown in Table 525-1. Unless
otherwise specified, Gradation No. 1 will be used.

TABLE 525-1
PNEUMATICALLY PLACED MORTAR GRADATION (A.C.I. TABLE 2.2.1)
Per cent by weight passing individual sieves
Sievesize
Gradation No. 1 Gradation No. 2 Gradation No. 3*
3/4in. — — 100
1/2in. — 100 80-95
3/8in. 100 90-100 70-90
No. 4 95-100 70-85 50-70
No. 8 80-100 50-70 35-55
No. 16 50-85 35-55 20-40
No. 30 25-60 20-35 10-30
No. 50 10-30 8-20 5-17
No. 100 2-10 2-10 2-10

*Batch fine and coarse aggregates separately to avoid segregation.
525.4 REINFORCING STEEL:

Reinforcing steel bars or welded-wire fabric shall conform to Section 727 and shall be 6 x 6 - W 1.4 x 1.4 welded wire fabric
unless otherwise specified. Reinforcement shall be placed as closely as possible to the center of the mortar.
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525.5 EQUIPMENT:
Prior to the start of construction, the Contractor shall demonstrate that his equipment, materials and operators are capable of
providing a finished structure in accordance with the specifications. For this demonstration, the Contractor shall provide test
panels, 30 inches by 30 inches, with a depth the same as the structure, but not less than 4 inches. A separate panel shall be
provided for each shooting position to be used (overhead, slopeand/or slab) and one half of each panel shall contain reinforcement
as used in the structure. Coreswill be taken for visual inspection and compressive strength tests. The Engineer has the authority
to accept or reject equipment, materials and/or operators based on his evaluation and his decision will be final.
If the Contractor can present valid, factual documentation to the satisfaction of the Engineer that his equipment, materials and
operators have produced satisfactory results on similar work within the past six months, the Engineer may eliminate the test panel
procedure.
525.6 SURFACE PREPARATION:
The surface on which the mortar is to be placed shall be compacted and true to line and grade as required by the plans and
specifications. Thesurfaceshall beuniformly moistened so that water will not bedrawn fromthefreshly-placed mortar. Placement
of the mix shall not start until the temperature is 35°F and rising and shall stop when the temperature is 40°F and falling.
525.7 FORM SAND GROUND WIRES:

Forms shall be plywood or some other suitable material, trueto lineand grade, sufficiently rigid to resist deflection during mortar
placement.

Ground or gauging wires shall be installed where necessary to establish the thickness and finish lines of the structure.

525.8 JOINTS:

Construction joints shall be tapered to a shallow edge from not more than one inch thick over awidth of approximately one foot
except where the joint will be subjected to compressive stress. In this case, square joints shall be constructed. Joints shall be
thoroughly cleaned and wetted prior to any additional application.

Install control joints in accordance with the plans. Reinforcement will not extend across control joints.

525.9 FINISHING:

Unless otherwise specified, the natural gun finish will be provided.

525.10 CURING:

Curing shall be accomplished using Type 2 compound as specified in Section 726. Application rate shall be not lessthan onetenth
of agallon per square yard. Subsection 505.6.2 Adverse Weather Concreting is applicable.

525.11 TESTING:

Teststo determinethe quality of the mortar will be performed by the Engineer periodically during the course of work. Test panels
shall be prepared by the Contractor.

Test panels shall be at least 12 inches square and as deep as the structure, but not less than 4 inches. Cores shall be taken from
the panel for visual and compressive strength tests. The minimum compressive strength at the end of 28 days shall be 3000 psi.

The Engineer may allow the use of 6 inches by 12 inches hardware cloth cylinders for testing in lieu of the test panels. These
cylinderswill be furnished by the Contractor.

All rebound pockets and any mortar, defective in the compressive strength test, shall be cut out and replaced.
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525.12 PAYMENT:

Payment for pneumatically-placed mortar will be made at the unit price per square yard or the lump sum as set forth in the
proposal. Such payment shall be full compensation for furnishing all 1abor, tools, equipment and accomplishing all work in
conformity with the plans and specifications.

End of Section
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SECTION 530
PAINTING
530.1 DESCRIPTION:

Thiswork shall consist of furnishing paint and other necessary material sand painting metal, wood or other surfacesin accordance
with the details shown on the plans and these specifications.

530.2 MATERIALS:
Materials used in paint for painting shall conform to the requirements of Section 790.
530.3 WEATHER CONDITIONS:

Paint shall beapplied only onthoroughly dry surfacesand during periodsof favorableweather. Except asprovided below, painting
will not be permitted when weather conditions during application are such that the atmospheri c temperaturewill drop below 35°F.
during the drying period. If fresh paint is damaged by the elements, it shall be replaced by the Contractor at no additional cost to
the Contracting Agency.

Subject to the approval of the Engineer, the Contractor may provide suitable enclosures to permit painting during inclement
westher. Provisions must be made to control atmospheric conditions artificially inside the enclosures within limits suitable for
painting throughout the painting operation. The cost of providing and maintai ning such enclosuresshall be considered asincluded
in the prices paid for the various contract items of work and no additional payment will be made therefore.

530.4 APPLICATION:

Painting shall be donein aneat and workmanlike manner. Unless otherwise specified paint shall be applied either by brush, roller,
or spray methods.

If brushes are used, they shall have sufficient body and length of bristle to spread the paint in a uniform coat. In general, the
primary movement of the brush shall be such asto fill thoroughly al irregularitiesin the surface, after which the coating shall be
smoothed by a series of parallel strokes. Paint shall be evenly spread and thoroughly brushed out. If a considerable amount of
brush marks appear, it will be considered that the paint has been improperly applied. If rollers are used, they shall be of atype
that do not leave a stippled texture in the paint file.

On all surfaces which are inaccessible for brushing, the paint shall be applied by spray or by sheepskin daubers especialy
constructed for the purpose, or by other means approved by the Engineer.

If spray methods are used, the operator shall be thoroughly experienced. Runs, sags, thin areas in the paint coat, or skips and
holidays shall be considered as evidence the work is unsatisfactory and the Contractor may be required to apply the remainder
of the paint by brush.

A water trap acceptable to the Engineer shall be furnished and installed on all equipment used in spray painting.

Mechanical mixersshall be used to mix the paint. The paint shall be mixed a sufficient length of time, prior to use, to thoroughly
mix the pigment and vehicle together. Paint shall be kept thoroughly mixed while being applied.

530.5 THINNING PAINT:

Paints specified are formulated ready for application and no thinning will be allowed. If the paint becomesthick in cool weather,
it shall be heated in the container immersed in hot water.

530.6 PROTECTION OF WORK:
The Contractor shall protect al partsof the structure against disfigurement by spatters, splashes, and smirches of paint or of paint

materials. The Contractor shall beresponsiblefor any damage caused by his operationsto vehicles, persons, or property, and shall
provide protective means to guard against such damage at his expense.
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Paint stains which might result in an unsightly appearance shall be removed or obliterated by the Contractor.

When ordered by the Engineer, if traffic causesan obj ectionabl e amount of dust, the Contractor shall sprinklethe adjacent roadbed
and shoulders with water for a distance on each side of the location where painting is being done sufficient to abate the dust
nuisance. The Contractor shall furnish and post at hisown expense DRIVE SLOWLY signs and take other necessary precautions
to prevent dust and dirt from accumulating on freshly painting surfaces.

530.7 SAFETY PRECAUTIONS:

The following safety precautions shall be observed in addition to those prescribed by law in Section 107.
The applicable sections of NACE, A Manual for Painter Safety.

530.8 SURFACE PREPARATION FOR PAINTING:

530.8.1 Steel: Surface preparation for painting of the steel shall conform to the surface preparation specifications of the Steel
Structures Painting Council.

Unless otherwise specified, the commercial blast method shall be used.

After erection and riveting or welding, all surfaces of structural steel which will be exposed to air in the completed structure and
the repainting of existing steel structures where partial painting is required, the method of cleaning will be as directed by the
Engineer or as specified in the specia provisions.

530.8.2 Galvanized Surfaces:

(A) Hand Cleaning: Concrete spatter, heavy grease, and other foreign matter shall be removed from gal vanized surfaces by hand
scraping or wire brushing.

(B) Solvent Cleaning: After hand cleaning, all galvanized surfacesshall be cleaned by the sol vent cleaning proceduresprescribed
in Section 530.8.1 above to remove oil, grease and other detrimental foreign matter.

(C) Pretreatment: After hand and solvent cleaning, the cleaned areas shall then be painted by brushing on at least 1 full coat of
paint No. 1. Unlessotherwise directed by the Engineer, the second coat shall be applied within 24 hoursafter the primer isapplied.

530.8.3Wood Surface: Wood surfacesshall be prepared for painting by removing all cracked or peel ed paint, |oose chalky paint,
dirt, and other foreign matter by wire brushing, scraping, sanding, or other approved means immediately prior to painting. All
surfaces shall be wiped or dry brushed to remove any dust or chalky residue that may result from cleaning operations. All wood
designated to be painted shall be thoroughly dry before paint is applied.

530.9 PAINTING:
530.9.1 Structural Stedl:

(A) Paint: Unlessotherwiserequired on the plansor inthe special provisions, the paintsto be applied to structural steel surfaces
shall consist of ashop prime coat, as specified in Section 515, a second coat, and afinish coat. Thetotal dry film thickness of the
prime and second coat shall be not less than 3 mills. The dry thickness of the paint will be measured in place with a calibrated
magnetic film thickness gauge.

Excessively thick coats of paint will not be permitted. The thickness of each coat shall be limited to that which will result in
uniform drying throughout the paint film.

Unless specified otherwise on the plans or in the special provisions, the paint coats shall be as specified for genera use on
structural steel in Section 790. Succeeding coatsof paint, not otherwisematerially differentin color, shall have carbon black mixed
into the paint in accordance with Section 790 to produce a perceptible color difference between the paint coat being applied and
the preceding coat.
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Any damage to sound paint on areas not designated for treatment, resulting from the Contractor's operations, shall be repaired as
directed by the Engineer.

(B) Application of Paint: Painting of structural steel, except for shop applied prime coatsand sectionswhichwill beinaccessible
after erection as described below, shall be done after erection unless otherwise specified in the specia provisions. Requests to
do any additional painting prior to erection shall be submitted by the Contractor and approved by the Engineer in writing before
such work is started. Painting prior to erection will be limited to a prime coat of paint, except that surfaces exposed to the
atmosphere which would beinaccessiblefor painting after erection shall be painted the full number of coats prior to erection. Any
deficiencies in the prime coat of paint, or any second coat shall be corrected to the satisfaction of the Engineer prior to the
application of the finish coat of paint.

Thesurface of the paint coat being covered shall befreefrom moisture, dust, grease, or any other del eteri ous material whichwould
prevent the bond of the succeeding coat. In spot painting, any old paint which lifts after application of the touch-up coat, shall be
removed by scraping and the area repainted before application of the next coat.

Thefinish coat shall not beapplied until therequired total filmthickness of the undercoats of paint, asdescribed aboveisobtained.

Open seams at contact surfaces of built-up members which would retain moisture shall be caulked with red lead paste before
applying the second coat of paint.

Except for anchor bolt assemblies, steel embedded in concrete need not be painted. Anchor bolt assemblies shall be painted or
dipped with 1 coat of paint prior to installation.

With the exception of abutting chord and column splices and column and truss shoe bases, machine finished surfaces shall be
coated with arust inhibitor which can be easily removed. Surfaces of iron and steel castings which have been machine finished
shall be painted with a coat of shop paint.

530.9.2 M achinery: Priortoinstallation, all surfacesof machinery exposed to the atmosphere which are subject to corrosion and
are normally painted, shall be painted with 2 coats of paint. Unless otherwise specified, after installation of the machinery, such
surfaces shall be painted with afinish coat. All coats shall be as specified for structural steel.

530.9.3 Galvanized Surfaces. Unless otherwise provided on the plans or in the special provisions, galvanized surfaces shall be
left unpainted. Areas of galvanized coating damaged due to welding after fabrication or handling shall be prepared as specified
above and then painted with 1 full coat of paint No. 15.

530.9.4 Metal Guard Rails. Metal guard rails when required to be painted shall be painted with 2 coats of paint No. 11.
530.9.5 Wood Surfaces:

(A) Paint: Thesurface shall be prepared as specified above and painted with paint No. 6 or 7. The number of coats of paint will
be specified in the specia provisions.

(B) Application of Paint: When permitted inwriting by the Engineer, the prime coat of paint may be applied prior to erection.
After the prime coat has dried and the timber isin place, all cracks, checks, nail holes, etc., shall be puttied flush with the surface
and allowed to dry before the second coat is applied.

Skips, holidays, and thin areas or other deficienciesin any 1 coat of paint shall be corrected to the satisfaction of the Engineer
before the succeeding coat is applied.

The surface of the paint coat being covered shall be free of any deleterious material before any additional paint is applied.
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530.10 TESTING:

Paint and paint materials shall be sampled and tested prior to use. Tests shall be conducted in accordance with methods specified
by ASTM or by methods set forth in Federal Standard 141. In the absence of any such methods, other suitable methods may be
designed and utilized by the Engineer. Lots or batches of paint of proprietary brand, as defined in Section 790, which have been
previously sampled and tested by the Contracting Agency, and approved, may be used without further testing, if permitted by the
Engineer.

530.11 PAYMENT:

Payment for the preparation of surfaces, shop prime coat and field touch-up coatson structural steel and miscellaneousmetal items
shall be considered asincluded in the pricesfor the structural steel and miscellaneous metal items. Payment for second and finish
coats on structural steel or miscellaneous metal items shall be considered as included in payments for the structures, except that
payment for cleaning all painting on miscellaneous metal items shall be considered as included in the price for the item when a
separate price therefor isincluded in the proposal.

Full compensation for preparing surfacesand for pai nting machinery, galvanized metal, guard rails and wood shall be considered
asincluded in the various prices paid for the contract items or work and no separate payment for such work will be made.

End of Section
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SECTION 601
TRENCH EXCAVATION, BACKFILLING AND COMPACTION
601.1 DESCRIPTION:
Thework covered by thisspecification consistsof furnishing al plant, labor, equipment, appliancesand materials, and performing
all operationsin connection with the excavation and backfilling of trenches for a single pipe installation in accordance with the
plans and special provisions, except for the installation of high density polyethylene pipe (HDPE). See Section 603 for trench

excavation, backfilling, and compaction of HDPE pipe.

Excavation for appurtenance structures, such as manholes, inlets, transition structures, junction structures, vaults, valve boxes,
catch basins, etc., shall be deemed to be in the category of trench excavation.

601.2 EXCAVATION:

601.2.1 General: The Contractor shall perform all excavation of every description and of whatever substances encountered, to
the depths indicated on the plans, and including excavation ordered by the Engineer of compacted backfill for the purpose of
making density tests on any portion of the backfill.

All excavation shall be open cut unless otherwise shown on the plans or approved by the Engineer.

601.2.2 Trench Widths. Trenches for other than cast-in-place concrete pipe shall conform to the dimensionsin Table 601-1,
unless otherwise specified in the specia provisions, indicated on the plans, and/or approved by the Engineer.

TABLE 601-1
TRENCH WIDTHS
Maximum Width At Top Of Minimum Width
Pipe Greater Than At Springline
Size Of Pipe (1.D.) O.D. Of Barrel Each Side of Pipe (1)

Less than 18 inches 16 inches 6 inches
18 inchesto 24 inchesinclusive 19 inches 7 /2 inches
27 inches to 39 inches inclusive 22 inches 9inches
42 inchesto 60 inchesinclusive 1/20.D. 12 inches
Over 60 inches 36 inches 12 inches

(1) When the specified compaction cannot be obtained in the haunch area and/or bedding zone, the Contractor shall make
necessary changes in his methods and/or equipment to obtain the desired results. In some instances, the Minimum Width at
Springline shall be adjusted wider to assist the Contractor in obtaining the compaction. The Engineer must be satisfied with the
Contractor’s compaction effort, concur with the change and approve the revised distance. There shall be no additional cost to
the Agency for the extra trench width.

For multiple pipe installations in a single trench, the Engineer shall provide details on the plans or in the Special/Technical
Provisions as to the layout, pipe configuration, distances between pipes and trench walls, the type of backfill, bedding and
foundation materials, etc.

The width of the trench shall not be greater than the maximum indicated in Table 601-1, at and below the level of the top of the
pipe. The width of the trench above that level may be made as wide as necessary for sheeting and bracing, and for proper
installation of the work.

If the maximum trench width as specified in Table 601-1 is exceeded at the top of the pipe the Contractor shall provide, at no
additional cost to the Contracting Agency, the necessary additional |oad bearing capacity by means of bedding, having a higher
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SECTION 601

bedding factor than that specified, higher strength pipe, a concrete cradle, cap or encasement, or by other means approved in
writing by the Engineer.

601.2.3Trench Grade: Alignment and el evation stakes shall be furnished the Contractor at set interval sand agreed upon offsets.
On water main projects, elevation stakes will be furnished only when deemed necessary by the Engineer. In al cases where
elevation stakes are furnished, the Engineer will aso furnish the Contractor with cut sheets.

For al pipe 12 inches or greater in diameter, the Contractor shall excavate for and provide an initial granular bedding at least 4
inches thick or 1/12 the O.D. of the pipe whichever is greater. This bedding material shall be placed at a uniform density with
minimum compaction and fine graded as specified below.

Bell or coupling holes shall be dug after the trench bottom has been graded. Such holes shall be of sufficient width to provide
ample room for caulking, banding, or bolting. Holes shall be excavated only as necessary to permit accurate work in the making
of thejoints and to insure that the pipe will rest upon the prepared bottom of the trench, and not be supported by any portion of
the joint.

Depressionsfor joints, other than bell-and-spigot, shall bemadein accordance with the recommendati ons of thejoint manufacturer
for the particular joint used.

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

601.2.5 Overexcavation: Except at locations where excavation of rock from the bottom of the trench isrequired, care shall be
taken not to excavate below the depth indicated.

Unauthorized excavation bel ow the specified gradelineshall berefilled at the Contractor'sexpensewith ABC material compacted
to auniform density of not less than 95 percent of the maximum density as determined by AASHTO T-99 and T-191 or ASTM
D-2922 and D-3017. When AASHTO T-99, method A or B, and T-191 are used for density determination, MAG Detail 190 will
be used for rock correction.

Whenever rock is encountered in the trench bottom, it shall be overexcavated to a minimum depth of six inches below the O.D.
of the pipe. This overexcavation shall be filled with granular material placed with the minimum possible compaction.

Whenever unsuitable soil incapable of supporting the pipe is encountered, the Contractor will notify the Engineer and a field
determination will be made as to the depth of overexcavation and the granular fill required.

601.2.6 Excavation for Manholes, Valves, I nlets, Catch Basinsand Other Accessories. TheContractor may excavateto place
the concrete structure directly against the excavated surface, provided that the faces of the excavation are firmand unyielding and
areat all pointsoutside the structure lines shown ontheplans. If the native material issuch that it will not stand without sloughing
orif precast structuresare used, the Contractor shall overexcavateto placethestructure and thisoverexcavation shall bebackfilled
with the same material required for the adjoining pipe line trench and compacted per Table 601-2.

Any unnecessary excavation bel ow the el evation indicated for the foundation of any structure shall bereplaced with the sameclass
of concrete specified for the structure or with 1 1/2 sack controlled low strength material as specified in Section 728. When the
replacement material is structural concrete, the material shall be placed at the same time as the structure. However, when using
1 1/2 sack controlled low strength material, placement of the material shall be per Section 604 which will require atime lag
between the material and the structural concrete. The placement of the additional material shall be at no cost to the Agency.

601.2.7 Pavement and Concrete Cutting and Removal: Where trenches lie within the portland cement concrete section of
streets, aleys, driveways, or sidewalks, etc., such concrete shall be sawcut to neat, vertical, true lines in such a manner that the
adjoining surface will not be damaged. The minimum depth of cut shall be 1 1/2 inches or 1/4 of the thickness, whichever is
greater.
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Asphalt pavement shall be clean-cut, with approved equipment and by approved methods in accordance with the requirements
of Section 336.

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

601.2.8 Grading and Stockpiling: All grading in the vicinity of trench excavation shall be controlled to prevent surface water
from flowing into the trenches. Any water accumulated in the trenches shall be removed by pumping or by other approved
methods.

During excavation, material suitable for backfilling shall be piled in an orderly manner, a sufficient distance back from the edges
of trenches, to avoid overloading and to prevent slides or cave-ins. Material unsuitable for backfilling, or excess material, shall
be hauled from the job site and disposed of by the Contractor.

The Contractor shall, prior to final acceptance of the work, submit aletter to the Contracting Agency stating the location of each
disposal sitefor all excess or unsuitable material and certify that he has obtained the property owner's permission for the disposal
of all such materials.

Where the plans and/or specia provisions provide for segregation of topsoil from underlying material for purposes of backfill,
the material shall not be mixed.

601.2.9 Shoring and Sheeting: The Contractor shall do such trench bracing, sheathing, or shoring necessary to perform and
protect the excavation as required for safety and conformance to governing laws. The bracing, sheathing, or shoring shall not be
removed in one operation but shall be done in successive stages as determined by the Engineer to prevent overloading of the pipe
during backfilling operations. The cost of the bracing, sheathing, or shoring, and theremoval of same, shall beincluded inthe unit
price bid for the pipe.

All shoring and sheeting deemed necessary to protect the excavation and to safeguard employees, shall beinstalled. See Section
107.

601.2.10 Open Trench: Except where otherwise noted in the special provisions, or approved in writing by the Engineer, the
maximum length of open trench, wherethe constructionisinany stage of completion (excavation, pipelaying or backfilling), shall
not exceed 1320 feet in the aggregate at any one location.

Any excavated areashall be considered opentrenchuntil all ABC for pavement replacement has been placed and compacted. With
the approval of the Engineer, pipe laying may be carried on at more than one separate location, the restrictions on open trench
applying to each location. Trenches across streets shall be completely backfilled as soon as possible after pipe laying.

Substantial steel plates with adequate trench bracing shall be used to bridge across trenches at street crossings where trench
backfill and temporary patches have not been completed during regular work hours. Safe and convenient passage for pedestrians
shall be provided. The Engineer may designate a passage to be provided at any point he deems necessary. Access to hospitals,
fire stations and fire hydrants must be maintained at all times.

601.3 PROTECTION OF EXISTING UTILITIES:

601.3.1 Utilities: Unlessotherwise shown onthe plansor stated in the specifications, al utilities, both underground or overhead,
shall be maintained in continuous service throughout the entire contract period. The Contractor shall be responsible and liable
for any damagesto or interruption of service caused by the construction.

If the Contractor desires to simplify his operation by temporarily or permanently relocating or shutting down any utility or
appurtenance, he shall make the necessary arrangements and agreements with the owner and shall be compl etely responsible for
all costs concerned with the relocation or shutdown and reconstruction. All property shall bereconstructed in its original or new
location as soon as possible and to acondition at least as good asits previous condition. This cycle of relocation or shutdown and
reconstruction shall be subject to inspection and approval by both the Engineer and the owner of the utility.
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The Contractor shall be entirely responsible for safeguarding and maintaining all conflicting utilities that are shown on the plans
(Sections 107 and 105 apply). This includes overhead wires and cables and their supporting poles whether they are inside or
outside of the open trench. If, in the course of work, a conflicting utility line that was not shown on the plans is discovered, the
Contracting Agency will either negotiate with the owner for relocation, rel ocate the utility, change the alignment and grade of the
trench or as alast resort, declare the conflict as “extrawork” to be accomplished by the Contractor in accordance with Section
104.

601.3.2 Irrigation Ditches, Pipesand Structures: The Contractor shall contact the ownersof all irrigation facilities, and make
arrangements for necessary construction clearances and/or dry-up periods.

Allirrigation ditches, dikes, headgates, pipe, valves, checks, etc., damaged or removed by the Contractor, shall berestored totheir
origina condition or better, by the Contractor at no additional cost to the Contracting Agency.

601.3.3 Building, Foundationsand Structures. Where trenches are located adjacent to building, foundations, and structures,
the Contractor shall take all necessary precaution against damage to them. The Contractor shall beliable for any damage caused
by the construction.

Except where authorized in the special provisions or in writing by the Engineer, water settling of backfill material in trenches
adjacent to structures will not be permitted.

601.3.4 Permanent Pipe Supports. Permanent pipe supportsfor thevarioustypesand sizesof sewer, water and utility linesshall
conform to the Standard Details or the details shown on the plans. Such pipe supports shall be erected at the locations shown on
the plans and/or at any other locations as necessary as determined by the Engineer.

601.3.5 Electronic, Telephonic, Telegraphic, Electrical, Oil and GasLines: Theseunderground facilities shall be adequately
supported by the Contractor. Support for plastic pipes shall be continuous along the bottom of the pipe. Support for metal pipe
and electrical conduit may be continuous or nylon webbing may be used for suspension at no greater than ten-foot intervals.

The Contractor shall avoid damaging the plastic pipe, pipeways or conduits during trench backfilling and during foundation and
bedding placement.

Therewill be no measurement or payment for thiswork. The Contractor will include all associated costsin the unit bid price for
the conduit installation.

601.4 FOUNDATION, BEDDING, BACKFILLING AND COMPACTION:

601.4.1 Foundation: The material upon which the conduit or structure isto be placed shall be accurately finished to the grade
or dimensions shown on the plans or as directed by the Engineer. The bottom portion of the trench shall be brought to grade so
that the conduit or structure will be continuously in contact with the material on which it is being placed. If rocky or unsuitable
soil is encountered, Subsection 601.2.5 applies.

601.4.2 Bedding: Bedding shall consist of granular material containing no pieces larger than 1 1/2 inches and free of broken
concrete, broken pavement, wood or other deleterious material. Open graded rock will not be used without the written approval
of the Engineer.

Where water consolidation is used, bedding for conduits, 24 inchesor lessin 1.D., may be placed in one lift. For larger conduits
the first lift shall not exceed the springline of the pipe.

Where mechanical compaction isused, the moisture content shall be such that the specified compaction can be obtained. Thefirst
lift shall be 8 inches or two-thirds of the distance to the springline whichever is greater. Succeeding lifts shall not exceed 2 feet
loose and extreme care will be taken to prevent damage to or movement of the conduit by the compaction equipment.

601.4.3 Backfill: Backfill shall besound earthen material freefrom broken concrete, broken pavement, wood or other deleterious

material. Unless otherwise specified, thismay be native material with no piece larger than 4 inches, select material or aggregate
base course. Backfill under street pavement shall be constructed per Detail 200 with the type of replacement noted on the plans
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or in the special provisions. Unless otherwise noted, backfill under single curb, curb and gutter, sidewalk, driveways, valley
gutters, etc. shall be the same as the adjacent street pavement.

Where water consolidation is used, backfill will be placed in lifts as required in the following table prior to settlement.

Trench Width Backfill Lifts
18" to 24" Not to exceed 4’
25" t0 36" Not to exceed 6’

Over 36" Not to exceed 8’

The above backfill lift limitations are not applicable when water saturation is done by the jetting method.

Where mechanical compaction is used, backfill shall be placed in lifts the height of which shall not exceed that which can be
effectively compacted depending on the type of material, type of equipment and methods used, and under no circumstances shall
exceed 4 feet.

Backfill, around utilities that are exposed during trench excavation, shall be placed in accordance with the bedding methods.

601.4.4 Compaction Densities. Unless otherwise provided in the plans and/or specia provisions, the trench backfill shall be
thoroughly compacted to not less than the densitiesin Table 601-2 when tested and determined by AASHTO T-99 and T-191 or
ASTM D-2922 and D-3017. When AASHTO T-99, method A or B, and T-191 are used for density determination, MAG Detail
190 will be used for rock correction.

The density required will depend on the Type shown on the plans and/or called for in the special provisions. Density required
for each type shall comply to Table 601-2.

TABLE 601-2
MINIMUM TRENCH COMPACTION DENSITIES
From 2 feet From 1 foot
From Surface Below Surface Above Top of
Backfill To 2 feet To 1foot Above | Pipeto Bottom
Type L ocation Below Surface Top of Pipe of Trench
Under any existing o proposed 100% for
pavement, curb, gutter, sidewalk, or such ranular
I congtruction included in the contract, or 9 90% 90%
S 95% for non-
when any part of thetrench excavationis ranular
within 2’ of the above. g
0 On any utility easement street, road or
alley right-of-way outside limits of (1). 85% 85% 90%
" Around any structures or exposed 95%
utilities. inal cases

Note:  Thetype required will generally be shown on the plans and the plans will govern. Where no type is shown on the plans
the type shall comply with Table 601-2.

A consideration in determining the backfill Types as shown on the plans, is based on the trench widths as shown in the Contract
Documents. If these trench widthsincrease beyond those widthsreferred to above and fall withinthe 2-foot limit of paved surfaces
and other improvements due to construction exigencies, the backfill designation for that portion within the 2-foot limit of such
improvements shall be Type | even though Type Il backfill is shown on the plans.
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601.4.5 Compaction M ethods: Water consolidation by jetting shall be accomplished with a1 1/2 inches pipe of sufficient length
to reach the bottom of the lift being settled with adequate hose attached and a water pressure of not less than 30 psi. All jetting
shall be accomplished traversely acrossthe trench at interval s of not more than 6 feet with the jetting locations on one side of the
trench offset to the jetting locations on the other side of the trench. The entire lift shall be leveled and completely saturated
working from the top to the bottom.

Jetting shall be used as the consolidation method for al conduit bedding. The Contractor shall be entirely responsible for
establishing each lift depth so asto avoid floating the conduit being placed and shall make any repair or replacement at no cost
to the Contracting Agency. However, for conduit larger than 24 inches |.D. the first lift shall not exceed the springline of the
conduit.

Flooding is not acceptable as awater consolidation method unless authorized in the specification or by awritten change order.
It will consist of the inundation of the entire lift with water and then puddled with poles or bars to insure saturation of the entire
lift.

Wherejetting or flooding is utilized and the surrounding material is such that it does not permit proper drainage, the Contractor
shall provide, at his expense a sump and a pump at the downstream end to remove the accumul ated water.

The use of water consolidation does not relieve the Contractor from the responsibility to make his own determination that such
methods will not result in damage to existing improvements. The Contractor shall be responsible for any damage incurred.

Where water consolidation is not permitted or does not result in adequate compaction, the backfill material shall be compacted
with hand and/or mechanical work methods using equipment such as rollers, pneumatic tamps, and hydro-hammers or other
approved devices which secure uniform and required density without injury to the pipe or related structures.

Where Type | backfill is required, water consolidation will not be permitted for non-granular material, except in the following
situation. In a new development prior to paving and prior to opening the area to public traffic, water consolidation, will be
permitted for non-granular material at the Contractor's discretion and responsibility.

601.4.6 Specifications for Granular Material: For purposes of this specification, granular material shall mean material for
which the sum of the plasticity index and the percent of the material passing a No. 200 sieve shall not exceed 23. The plasticity
index shall be tested in accordance with AASHTO T-146 Method A (Wet Preparation), T-89 and T-90.

601.4.7 Rights-Of-Way Belongingto Others: Backfill and compactionfor irrigation linesof the Salt River Valley Water Users
Association and Roosevelt Irrigation Districts and for trenchesin State of Arizona and Maricopa County rights-of-way outside
the limits of the Contracting Agency shall be accomplished in accordance with their permit and/or specifications.

601.4.8 Test Holes: Boring logs shown on the plans do not constitute a part of the contract and are included for the Contractor's
convenience only. It isnot intended to imply that the character of the material is the same as that shown on the logs at any point
other than that wherethe boring wasmade. The Contractor shall satisfy himself regarding the character and amount of rock, gravel,
sand, silt, clay and water to be encountered in the work to be performed.

601.4.9 Foundation and Bedding for Electronic, Telephonic, Telegraphic, Electrical, Oil and GasLines. Foundation and
bedding for these underground facilities shall be native material or sand which conforms to the grading requirement of
ASTM C-33 for fine aggregate. When backfill material consists of aggregate base course, crushed stone, or other
material containing stones, only sand will be used for foundation, and bedding. The foundation depth shall be six inches and
bedding depth shall be one foot above the top of the facility. Compaction will be in accordance with Section 601.

601.5 CONTRACTOR CERTIFICATION OF INSTALLATION PROCEDURES:

When requested in the Special Provisions or by the Engineer prior to installation, the Contractor shall furnish to the Contracting
Agency an affidavit (certification) from the pipe manufacturer (or his designee) stating that the Contractor is familiar with the
manufacturer’ ssuggested install ation methodsand proceduresand theinstal lation complieswith those proceduresand i sconsi stent
with MAG reguirements.

Revised 2004 601-6



SECTION 601

Also, when required in the Special/Technical Provisionsor requested by the Engineer, the pipe manufacturer or his designee will
review the Contractor’s methods and procedures for pipe installation in the field. The Contractor will make any adjustmentsin
the installation as recommended by the manufacturer or his representative. If necessary, the Contractor may be required to
reinstall or provide correctionsto pipeinstalled prior to the field review at no cost to the Agency. Once the manufacturer or his
representative has reviewed the Contractor’s installation methods and the Contractor has adjusted his installation methods as
recommended by the same, the manufacturer or his representative shall furnish to the Contracting Agency an affidavit
(certification) that the Contractor’s installation methods and procedures, at the time of the review, complied with the
manufacturer’ sinstallation practices. The affidavit must provide the name of the manufacturer’s representative witnessing the
pipe installation.

601.6 PAVEMENT REPLACEMENT AND SURFACE RESTORATION:

601.6.1 Grading: The Contractor shall do such grading in the area adjacent to backfilled trenches and structures as may be
necessary to leave the areain a neat and satisfactory condition approved by the Engineer.

601.6.2 Restoring Surface: All streets, alleys, driveways, sidewalks, curbs, or other surfaces, in which the surfaceisbrokeninto
or damaged by the installation of the new work, shall be resurfaced in kind or as specified to the satisfaction of the Engineer in
accordance with Section 336.

601.6.3 Cleanup: Thejob site shall beleft in aneat and acceptable condition. Excess soil, concrete, etc., shall be removed from
the premises.

601.6.4 Temporary Pavement: The Contractor shall install temporary asphalt pavement or the first course of permanent
pavement replacement in accordance with Section 336 immediately following backfilling and compaction of trenchesthat have
been cut through existing pavement. Except as otherwise provided in Section 336, this preliminary pavement shall be maintained
in a safe and reasonably smooth condition until required backfill compaction is obtained and final pavement replacement is
ordered by the Engineer. Temporary paving removed shall be hauled from the job site and disposed of by the Contractor at no
additional cost to the Contracting Agency.

601.7 PAYMENT:
No pay item will be included in the proposal, nor direct payment made for trench excavation, backfilling, compaction, or

placement of temporary pavement. The cost of these features of the work shall be included in the unit price bid per linear foot for
furnishing and laying pipe.

End of Section
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SECTION 602
ENCASEMENT OF WATER OR SEWER PIPE BY JACKING OR TUNNELING OPERATION
602.1 DESCRIPTION:

The Contractor shall furnish al labor, material and equipment as required to perform the jacking or tunneling operation in
accordance with the plans and specifications.

In the performance of the work, the Contractor shall comply with the lawful requirements of the affected Contracting Agencies,
owners of public utilities and any other facilities which might be endangered by jacking or tunneling operations.

602.2 GENERAL:

Unless otherwise provided for by the Contracting or Permitting Agency the Contractor shall be responsible for determining the
required thickness of the steel liner plate or steel casing in accordance with the manufacturer's recommendations.

Theinside diameter of the steel liner plate or steel casing shall be aminimum of 12 incheslarger than the largest outside diameter
of the carrier pipe or the size indicated on the plans, whichever is greater. No part of the plates or flanges shall be allowed to
extend inside this net diameter. It shall be the responsibility of the Contractor to increase such dimension where necessary to
provide placement room for pipe bells or to provide adequate space for grout placement.

The tolerances allowed for the alignment and grade of carrier pipe shall be the same as if it was being installed in a trench
(Sections 610, 615 and 618).

The approach trench for jacking or tunneling operation shall be shored to safeguard existing sub-structure and surface
improvements and to protect against ground movement in the vicinity of the jack supports or tunnel portal.

602.3 JACKING OPERATION:

Before starting operations, the Contractor shall submit in accordance with Subsection 105.2, detailed shop drawing of the jacking
pit bracing, the casing, the jacking head, the carrier pipe installation method and the bracing to prevent carrier pipe flotation and
shifting.

The casing shall consist of welded steel pipe (ASTM A-283 Grade C). Shop and field joints shall be butt weld. Fabrication and
welding shall be in accordance with AWWA C-200. Weld or hydrostatic testing is not required.

Theleading edge of the casing shall be equipped with asteel jacking head, securely anchored to prevent any wobble or alignment
variation during thejacking operation. Excavation shall not be made in advance of thejacking head and every effort shall be made
to avoid any loss of earth outside of the jacking head. Excavated material shall be removed from the casing as excavation
progresses and accumulation of material within the casing shall not be permitted.

Once the jacking operation has started, it shall be continued around the clock until the specified limits have been reached.

On steel casing 36 inchesor larger (1.D.), grout connections shall be provided at a maximum spacing of 10 feet. Upon completion
of the jacking operation, al voids around the outside face of the steel casing shall befilled by grouting. Grouting equipment and
material shall be on the job site before the jacking operations are completed so that grouting may be started immediately. Grout
shall be placed by means of pumps capable of pressures up to 100 psi unless otherwise approved by the Engineer. Grouting
pressure shall be controlled to approximately 10 psi so asto avoid movement of the ground around the steel casing. After grouting
has been completed, the grouting connections will be closed with threaded steel plugs.

Steel casing smaller than 36 inches (1.D.) will not require outside grouting unless caving or earth movement occurs.
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602.4 TUNNELING OPERATIONS:

Before starting operations, the Contractor shall submit, in accordance with Subsection 105.2, detailed shop drawing of the steel
liner plate, method of installing the steel liner plates, tunnel dimensions, method of backpacking any cave-insor overexcavation,
carrier pipe installation method, and the bracing to prevent carrier pipe shifting and flotation.

Only steel liner plates will be used for tunnel support. All plates shall be punched for bolting on both longitudinal and
circumferential seams or joints and shall be fabricated for erection inside the tunnel. Grout connections will be provided on the
liner plates at amaximum distance of 10 feet. The entire periphery of the tunnel will be lined allowing no gaps between the liner
plates. Excavation of thetunnel section shall berestricted to theleast clearancerequired to permit erection of theliner plate. Every
effort will be madeto prevent any loss of ground and the Contractor shall performthe grouting operation at intervals not to exceed
threerings of theliner plate. Grout shall be placed by means of pumps capable of pressuresup to 100 psi. The placement pressure
shall not, normally, exceed 10 psi to avoid deformation of the liner plate or the ground. After grouting has been completed, the
grout connection will be closed with threaded steel plugs.

602.5 DEWATERING:

All water encountered during the jacking or tunneling operation shall be disposed of by the Contractor in such a manner as will
not damage public or private property or create anuisance or health problem. The cost of furnishing pumps, pipesand equipment
for dewatering will be considered incidental to the work and no additional payment will be made.

602.6 CARRIER PIPE PLACEMENT:

Carrier pipe, larger than 24 inches (1.D.), shall be placed using pipesor railsfor alignment and grade. Carrier pipe, 24 inches|.D.
or less, may be placed using pipes, rails or wooden skids, at the Contractor's option. In either case, it shall be the Contractor's
responsibility to obtain the required alignment and grade for the carrier pipe and to ensure that the carrier pipe does not draw or
rest on the casing or liner plate.

After the carrier pipe has been placed and securely blocked to prevent shifting or flotation, the entire annular space shall be
completely filled with grout.

If the Contractor is not ready to place the carrier pipe immediately following completion of the jacking or tunneling operation,
the ends shall be protected with temporary bulkheads. The approach trench shall be backfilled in accordance with Sections 601
and 336.

After completion of the grouting operation, the Contractor shall remove all loose and disturbed material in the approach trench
and backfill the trench in accordance with Sections 601 and 336.

602.7 MEASUREMENT AND PAYMENT:
Measurement for this work shall be at the ground surface and shall be the number of horizontal linear feet of ground surface
undisturbed by the cut and cover construction on the ends of the steel casing or tunnel liner operation. Payment compensation for

furnishing all labor, material, tools, and equipment required for the successful completion of the jacking or tunneling operation,
including carrier pipe placement, in accordance with this Section.

End of Section
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SECTION 603

INSTALLATION FOR HIGH DENSITY POLYETHYLENE PIPE
603.1 DESCRIPTION:
Thework covered by this specification consists of furnishing al plant, 1abor, equipment, appliances and materialsand performing
all operations in connection with alarge-diameter High Density Polyethylene (HDPE) pipe installation in accordance with the
plans, specifications and special provisions.
For installation procedures of HDPE for sewer line construction, see Section 615.
For installation procedures of HDPE for storm drain construction, see Section 618.

HDPE pipe and fittings shall conform to Section 738.

This section covers large-diameter HDPE pipeline installations of gravity and low-pressure storm drain and sanitary sewer
construction.

For the purpose of this specification, low-pressure is defined as the test pressures of 3.5 psi of air or 4 feet of water as specified
in Section 615.10.

For the purpose of this specification, large-diameter HDPE pipe shall include 8 inches through 120 inches nominal diameter.
603.2 EXCAVATION:

Excavation shall comply with Subsection 601.2. Trench widths shall comply with Subsection 601.2.2, Table 601-1 and Note (1)
for HDPE pipe, meeting AASHTO M-252, and AASHTO M-294. Trench widthsfor profile HDPE pipe, meeting ASTM F-894,
will be designed by the Engineer and included on the plans or in the specia provisions.

603.3 PROTECTION OF EXISTING UTILITIES:

Protection of existing utilities shall comply with Subsection 601.3.

603.4 FOUNDATION, BEDDING, BACKFILLING AND COMPACTION:

603.4.1 Foundation: Foundation shall comply with Subsection 601.4.1.

603.4.2 Bedding: Coarse aggregate shall be used for bedding of large-diameter profile HDPE pipe. Coarse aggregate shall be
in accordance with Subsection 603.4.6, for size, type, and gradation. For corrugated HDPE pipe as defined under Section 738,
bedding shall meet the requirements of subsection 601.4.2 and Table 601-2 with the compaction requirements stipul ated below.
Bedding material shall be carefully deposited in 8 inchesor lessloose lifts, thoroughly and carefully compacted around the pipe,
equally around both sides of the pipe, with approved vibratory compactors or other tools or equipment when applicable, or by
shovel dlicing as approved by the Engineer. This shall be repeated until enough material is placed and compacted to provide a
minimum of one (1) foot cover over thetop of profile HDPE pipe, or to the top of corrugated HDPE pipe. Compaction densities,
aswell as further compaction requirements shall be as stipulated in Table 601-2, unless shown otherwise on the plans.

603.4.3 Backfilling: Backfilling shall comply with Subsection 601.4.3.

603.4.4 Compaction Densities. Compaction densities shall comply with Subsection 601.4.4.

603.4.5 Compaction Methods: For large-diameter HDPE pipe installations where the backfill and bedding material is coarse

aggregate, mechanical compaction shall be the only method for consolidating backfill and bedding. Water consolidation shall not
be used as a method of compaction for coarse aggregate whether used as a foundation, bedding or backfill material.
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For large-diameter pipe installations where the backfill material is other than coarse aggregate, consolidation shall be by
mechanical means. Water consolidation may be used as a compaction method for the backfill material only when prior written
approval to do so is provided by the Engineer.

603.4.6 Specificationsfor Material: Coarse aggregate shall consist of crushed rock as defined in Section 701 with 100 percent
of the specified size of aggregate having onefractured face, and having the gradation complying with ASTM D-448, Table 1, Size
Numbers 6, 67, 68, 7, 78, or 8 as recommended by the Engineer. The gradation size number to be furnished shall be shown on
the plans or in the project specifications.

603.4.7 Rights-of-Way Belonging to Others. Rights-of-way belonging to others shall comply with Subsection 601.4.7.
603.4.8 Test Holes: Test holes shall comply with Subsection 601.4.8.

603.4.9 Foundation and Bedding for Electronic, Telephonic, Telegraphic, Electric, Oil and Gas Lines. Foundation and
bedding for electronic, telephonic, telegraphic, electric, oil and gas lines shall comply with Subsection 601.4.9.

603.5 PREPARING AND INSTALLING HDPE PIPE:

603.5.1 Storage and Handling: Pipe shall be stored and handled in such a way to minimize out-of-roundness. Pipe shall be
stored in shaded areas to minimize adverse effects of thermal, and ultraviolet exposure.

Pipethat isout-of-round in excess of 3% of the nominal pipe diameter as specified in Section 738, shall not beinstalled and shall
be removed if installed.

603.5.2 Strutting: Strutting of Profile HDPE pipe per Section 738 will be required when the diameter is42 inchesor larger. For
Profile HDPE pipe with diameters smaller than 42 inches, strutting may be required at the discretion of the Engineer. Strutting
of Corrugated HDPE pipe per Section 738 is not required.

Strutting consists of placing wood struts, whose length istypically 3% longer than the nominal pipe diameter, inside the pipe. A
minimum of three (3) setsof strutsare placed in each pipelength, oriented vertically, spaced equally throughout the length of pipe
and set so as not to interfere with the jointing of the pipe. The struts shall be kept in place until the bedding material is placed and
compacted around the pipe. The struts must be removed before any backfill or bedding is placed above the pipe. The procedure
of strutting the pipe shall not damage the pipein any way. If the pipeisout of round, the strutswill be placed in thelong direction
of the out-of-round. If the strut cannot be held in place by the pipe, the pipe will be removed from the job site per Subsection
738.9.

603.5.3 Orienting: If the pipeisout-of-round, the pipe should be oriented so that thelong axisis placed vertically when installed
in the trench. When struts are used, the struts shall be oriented vertically when pipeisinstalled in the trench.

603.5.4 Installing Pipe: HDPE pipe and fittings shall be installed in accordance with ASTM D-2321 or manufacturer’s
recommendation. HDPE pipe shall be handled so as not to damage the pipe. Hoisting shall be accomplished with cloth belt lings
or ropes. The pipe shall be protected by wood blocking when jointing is accomplished by pipe jacking, back hoe bucket, come-
aong, or cable pipe puller.

603.6 PAVEMENT REPLACEMENT AND SURFACE RESTORATION:

Pavement replacement and surface restoration shall comply with Subsection 601.5.

603.7 PAYMENT:

No pay item will be included in the proposal, nor direct payment made for trench excavation, backfilling, compaction, or

placement of temporary pavement. The cost of these features of work shall be included in the unit price per bid per linear foot
for furnishing and laying pipe.

End of Section
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PLACEMENT OF CONTROLLED LOW STRENGTH MATERIAL
604.1 DESCRIPTION:

The work covered by this specification consists of furnishing all materials, labor and equipment for the placement of controlled
low strength material (CLSM).

Thefollowing is a brief description of the types of controlled low strength material (CLSM) and their intended uses:

1/2 SACK: One half sack CLSM can be used as ageneral trench backfill in areaswhere future excavation into the backfill
is anticipated or in areas of low loading such as streets, parking areas, behind retaining walls, etc.

1 SACK: One sack CLSM can be used as a general trench backfill and backfill behind retaining walls where additional
strength is required above that of 1/2 sack CLSM.

11/2 SACK: One and one half sack CLSM can be used as a structural backfill under foundations and as thermal fill and/or
mechanical protection of duct banks and conduits.

The type of backfill to be used shall be as specified in the special provisions, plans or by the Engineer.
604.2 MATERIALS:

Controlled low strength material shall conform to the requirements of Section 728.

604.3 PLACEMENT:

The controlled low strength material shall be placed directly into the excavation. The CLSM shall be placed in auniform manner
that will prevent voidsin or segregation of the material. Foreign material which fallsinto the trench prior to and during placing
of the CLSM shall beimmediately removed. The CLSM shall have consistency, workability, plasticity, flow characteristics and
pumpability (when required) such that the material when placed is self-compacting. Mechanical compaction or vibration may
be used to consolidate around structures, pipes, multiple conduits, etc., otherwise no mechanical compaction or vibration shall
be required.

When CLSM isused for backfill around pipes or conduits, the CLSM shall be placed equally on both sides of pipe or conduit to
prevent lateral displacement. Also, the CLSM shall be placed inlifts. The height of each lift shall not exceed the depth that will
cause floating of the pipe or conduit. When placing the CLSM in greater lift depths, sufficient anchorage shall be provided so
the pipe or conduit will not float.

Where CLSM isused for backfill around pipes or conduits with a depth less than 20 feet, the width of the excavation shown on
the plans or in Section 601 may be reduced so that the minimum clear distance between the outside of the pipe or conduit and the
side of the excavation (each side) shall be 12 inches for pipes or conduits 42 inches and larger, 6 inches for pipes or conduits
between 4 inches and 42 inches and 3 inches for pipes or conduits 4 inches and smaller.

When CLSM isused behind retaining walls, the depth of each lift shall belimited so it will not induce hydraulic loads greater than
the design loads.

For long trenches or installations which require a large amount of CLSM, bulkheads of wood, dirt, sand bags, etc. can be used
to control the materia’s flowability. The bulkhead shall be removed prior to the continuation the backfilling.

CLSM shall NOT be permitted to comein contact with any aluminum, copper or brassmaterials, e.g., aluminum pipesor culverts,
copper water pipe, saddles, fittings, etc. Protection shall be any combination of the following: place a layer of noncorrosive
material around the pipe e.g., native material, import meterial, etc. or provide a protective covering or wrapping such as
polyethylene wrap per Section 610.5. Pipes smaller than 4 inches can be compl etely wrapped with tape as per Section 610.5 or
approved equal.

Generally, CLSM does not resist freezing and thawing and in some cases may propagate the condition. Further testing may be
required prior to placing the material in afreeze-thaw condition.
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604.4 PROTECTION:

When CLSM is placed within the travel ed way or otherwise to be covered by paving or embankment material s, the material shall
achieve a penetration resistance of 3 inches (indentation diameter) or less with 5 drops at a drop distance of 5 inches prior to
covering and opening to traffic or the installation of the surface be delayed for 12 hours, which ever occurs first. Penetration
resistance shall beasmeasured by ASTM Test Method D-6024, “ Standard Test Method for Ball Drop on Controlled Low Strength
Material to Determine Suitability for Load Application.”

When CLSM is placed in foundation excavations, the material shall be protected from foundation loading and placement of
foundation concrete prior to having reached initial set per ASTM C-403, or allowed to set in place for 24 hours, whichever occurs
first.

Where the Engineer hasidentified soils as being moisture sensitive, adrainage notch or drain wick shall be placed longitudinally
along the centerline of the trench or CLSM placement. The notch or wick shall be constructed within the first hour following
placement. Drainage water shall be collected and removed at the end of notch or wick.

604.5 ACCEPTANCE:

CLSM shall be considered deficient and may be rejected at the discretion of the Engineer if:

(A) TheCLSM isoutside of the limits specified in Table 728-1 and/or

(B) The aggregate gradation is outside the limits specified in Section 701.3.5.

Rejected material not placed shall be immediately removed from the job site. Rejected material placed shall be removed and
replaced with acceptable material. Removing and disposing of the rejected material shall be at no additional cost to the
Contracting Agency.

604.6 PAYMENT:

No pay item will be included in the proposal nor direct payment made for CLSM. The cost for placing the material shall be
included in the unit price bid for the specific work function (laying pipe, placing structure foundation, construction retaining
wall, etc.).

End of Section
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SECTION 605

SUBDRAINAGE
605.1 DESCRIPTION:

The subdrainage system shall be constructed in accordance with the notes and details shown on the plans and the applicable
provisions of these specifications except as modified in the special provisions.

605.2 CONCRETE:

All concrete placed in drainage structures, subdrain outlets, pipe collars, and similar features of the subdrainage system shall
conform to the applicable provisions of Section 725.

605.3 SUBDRAINAGE PIPE:

Subdrainage pipe, both perforated and non-perforated, shall be either bell and spigot concrete, bell and spigot vitrified clay,
corrugated metal pipe, or ashestos-cement pipe as shown on the plans or specified in the special provisions. However, if the
particular kind of pipeisnot shown on the plans nor specified in the special provisions, subdrainage pipe shall be concrete pipe
of at least standard strength quality and shall conform to the requirements of Section 736. Vitrified clay pipe shall conformto the
reguirementsof Section 743. Asbestos-cement pipe shall conformto the requirements of Section 737. Corrugated metal pipe shall
conform to the requirements of Section 760.

605.3.1 Pipe Joints. Unless the pipe joints are of a self-aligning type, have the bottom half of the bell joint filled with mortar
to securely hold the pipein alignment and to bring the inner surface of abutting pipes flush and even. Where atight joint for non-
perforated pipeis required, the bell joint shall be completely filled with mortar.

Asbestos-cement pipe joints shall be made with couplings in accordance with the recommendations of the pipe manufacturer.
605.4 SUBDRAINAGE MANHOLES:

Subdrainage manholes, including inlets, outlets, flap gates, gate boxes, and drop steps, shall comply with the requirements of the
plans and the special provisions.

605.5 FILTER MATERIALS:

The filter materials shall be placed within the limits shown on the plans. The compositions of the filter materials shall each
conform to one of the grading requirementsin Table 605-1; the particular requirement to be used will be specified in the special
provision.

The materialsused shall conform to requirementsfor concrete aggregatesin Section 701; however, the requirementsfor grading,
and reactivity, as stated therein, shall not apply. The minimum bulk specific gravity shall be 2.50, by ASTM C-127.

TABLE 605-1
FILTER MATERIAL GRADING - % PASSING
Screen TYPE
Siev?erSize F1 F2 F3
314" 100 100
3/8” 100 80 - 100 70 - 100
No. 4 90 - 100 60 - 85 45-75
No. 8 75-90 45-70 30-60
No. 16 55-80 30-55 20-45
No. 30 30-60 15-40 10- 30
No. 50 10- 40 5-20 0-15
No. 100 0-15 0-10 0-5
No. 200 0-5 0-5
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605.6 PLACEMENT:

605.6.1 General: Theexcavated subgrade shall bekept free of surfacewater. Mudholes, ruts, or soft spotsdueto the Contractor's
operations shall be repaired at no additional cost to the Contracting Agency, as ordered by the Engineer.

Filter and drain material shall be placed around drainage pipe so as to provide even support throughout the entire length of the
pipe and to permit the installed pipe to lie upon true alignment and grade. The minimum thickness of filter material surrounding
the pipe shall be 6 inches.

Filter material shall be spread to such depth as to obtain the required thickness after compaction and shall be uniform and true
to the line and grades indicated on the plans.

The surface under sloped bank lining or invert shall not show any variation or departure greater than 1/2 inch fromthe testing edge
of a10 foot straightedge. Ridges and humps shall be regraded, depressionsfilled and compacted, and tested for straightness until
grading is accomplished within the tolerance specified. No relative density will be required.

Pipe damage during placement or compaction shall be replaced by the Contractor at no additional cost to the Contracting Agency.
The Contractor shall exercise due care to prevent water from surface drainage or other sources, mud, muck, or debris, from
running into the filter material both during and after its placement, until the lining, backfill, or structure placed thereon is
completed or set. The Contractor shall provide and operate drainage sumps and pumps, or equivalent means satisfactory to the
Engineer, to prevent any such saturations of the filter materials.

605.6.2 Under Sloped Bank Lining: Those portions of filter materials which become subgrade for sloped bank lining shall be
compacted by 4 passes of asmall roller weighing not less than 600 pounds, and 20 pounds per inch of roller width, or by other
means approved by the Engineer.

605.6.3 Under Invert: Those portions of filter materials which become subgrade for channel invert linings shall be compacted
by 2 passes of asmooth-wheeled roller 1apping 1 foot each pass, or by use of manually-operated hand tampers, or by other means
as approved by the Engineer. The weight of the roller or the size of the tamper shall be approved by the Engineer.

605.6.4 In Trenchesand Along Heelsor Walls of Sidesof Structures. Thefilter materials shall be placed in 1 foot lifts and
compacted by hand-held tamping or vibrating equipment to the satisfaction of the Engineer.

605.7 TESTS OF THE SUBDRAINAGE SYSTEM:

Two separate tests shall be made on each subdrain line by the Contractor to assure the proper functioning of the subdrainage
system.

Each test shall be conducted in the presence of the Engineer and shall consist of the flushing of the subdrain line with sufficient
water to develop aflow of 5 cubic feet per minute out of the end of the line being tested, as measured by approved measuring
equipment furnished by the Contractor.

When a channel invert dab is required, the first test of each completed section of the subdrain system shall be performed
immediately prior to the placement of reinforcing steel for the channel invert slab and the second test shall be performed after
completion of the channel invert work. Manholes shall be cleared of all debris prior to beginning the second test.

Final acceptance of the subdrainage system will be made only if the discharge is of uniform flow and of adequate quantity. Any
necessary clearing of drain linesto meet the above requirements shall be performed by the Contractor at no additional cost to the
Contracting Agency.

All costsinvolvedinthe performance of thetests, including the furnishing of al labor, equipment, and material required therefore,
shall beincluded in the prices bid for the items under which the subdrainage system isto be constructed.

605.8 PAYMENT:

Payment for the work included in this specification will be made on the basis of the lump sum or unit prices stipulated in the
proposal, unless the payment for subdrainage work is included in the cost for other improvements. Such payment shall include
full compensation for furnishing all labor, tools, and equipment and incidentals for doing the work involved.
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WATER LINE CONSTRUCTION

610.1 DESCRIPTION:

The construction of al water lines shall conform to applicable standard specifications and details, except as otherwise required
on the plans or as modified in the special provisions.

610.2 GENERAL:
All pipe shall be delivered, handled and installed in accordance with the manufacturer's recommendations and/or applicable
provisions of AWWA standards for installation of the various types of water mains specified, insofar as such recommendations

and provisions are not in variance with the standard specifications and details.

Where water lines are to be constructed in new subdivisions or in conjunction with street repaving projects, the streets shall be
pre-graded to within 6 inches of the new street subgrade prior to trenching or cut stakes shall be set for trenching.

610.3 MATERIALS:
All pipe for water lines shall be of the classes shown on the plans or as specified below.

(A) The4 inchesthrough 16 inches diameter pipe may be asbestos-cement or ductile iron, except where a particular material
is specified. All pipe shall be minimum 150 P.S.I. design unless otherwise specified.

(B) Pipe 16 inchesand larger may be either ductile iron, or concrete pressure pipe-steel cylinder type.

Ductileiron water pipe and fittings - Section 750. Asbestos-cement water pipe and fittings - Section 752. Concrete pressure pipe-
steel cylinder type - Section 758.

610.4 CONSTRUCTION METHODS:

All water mainsin major streets shall have aminimum cover of 48 inches over the top of the pipe. Water mainsin other locations
shall have a minimum cover over the top of the pipe as follows:

(A) 36 inchesfor mains smaller than 12 inches.
(B) 48inchesfor mains 12 inches and larger.

Cover for water mainswill be measured from existing or proposed finished grade of pavement or from natural ground, whichever
is deeper.

No water main shall be deflected, either vertically or horizontally, in excess of that recommended by the manufacturer of the pipe
or coupling, without the appropriate use of bends or offsets.

If adjustment of the position of alength of pipeisrequired after it hasbeenlaid, it shall beremoved and rejoined asfor anew pipe.
Every precaution shall be taken to prevent foreign material from entering the pipe whileit isbeing placed intheline. At all times
when apipelaying isnot in progress, the open ends of the pipe line shall be closed by awater-tight plug or other means approved
by the Engineer.

Where restrained joints are specified on mains sixteen (16) inches in diameter and smaller, ductile iron pipe shall be used with
an approved joint restraint method.
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On mains sixteen (16) inchesin diameter and larger where plans specify welding joints and where ductile iron pipeisfurnished,
joints shall be restrained by an approved joint restraint method for the distance specified.

Except as otherwise required in this specification, the special provisions, or by the Engineer, trench excavation, backfilling and
compaction shall be in accordance with the requirements of Section 601. Backfilling may be accomplished as soon as the pipe
line has been installed to the satisfaction of the Engineer, subject to the requirements for testing, as contained below.

Hydrostatic testing shall be in accordance with this specification.

All corporation stops used for testing and chlorination shall be left in the pipe line with the stop closed and al connecting pipe
removed.

Curb stops with flushing pipes or fire hydrants shall be installed at the ends of dead-end mains according to standard details.
Thrust blocks shall be installed in accordance with this specification.
Valve boxes and covers shall be according to standard details.

Asbestos-cement pipe shall be installed in accordance with AWWA C-603, except pipe and fittings shall be in accordance with
Section 752.

Cast iron pipe shall beinstalled in accordance with AWWA C-600, except pipe and fittings shall be in accordance with Section
750.

Ductileiron pipe shall beinstalled in accordance with this specification and pipe and fittings shall be in accordance with Section
750.

610.5 SEPARATION:
610.5.1 General:
Water lines and sewer lines shall be separated to protect water lines from contamination by sewer lines.

The angle of awater line and sewer line crossing shall be limited to between (45) forty-five degrees and (90) ninety degrees.
Intersection angles of less than (45) forty-five degrees shall not be allowed.

Separation distances are measured from the outside diameter of the water or sewer line, or the centerline of a manhole.

When water and sewer lines can not meet separation requirements, extra protectionisrequired asdescribed in 610.5.5 and shown
in Standard Detail 404.

Extra protection requirements for line crossings are measured from the closest outside surfaces of the sewer and water line.
Water line service connectionsto individual building supply and distribution plumbing shall not be placed bel ow sewer lines, and
shall otherwi se comply with the separation requirementsof the applicable plumbing code asapplied by the Agency (Administrative
Authority). Methods described for extra protection do not apply to these service lines.

Water and sewer lines shall not be constructed parallel within a common trench.

610.5.2 Water Line Separation from Gravity Sewer Lines:

Water linesshall not be placed withintwo (2) feet horizontal and one (1) foot vertical above and two (2) feet vertical bel ow gravity
sewer lines.
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Extra protection is required where a water line is placed within six (6) feet horizontal and two (2) feet vertical above a gravity
sewer line.

Extraprotectionisrequired whereawater lineis placed within six (6) feet horizontal and any distance bel ow agravity sewer line.
610.5.3 Water Line Separation from Pressurized Sewer Lines:

Water linesshall not be placed within six (6) feet horizontal and within two (2) feet vertical below or within two (2) vertical above
a pressurized sewer line.

Extra protection is required where a water line is placed within six (6) feet horizontal and within six (6) feet vertical above a
pressurized sewer line.

Extraprotectionisrequired whereawater lineisplaced within (6) feet horizontal and any distance bel ow apressurized sewer line.
610.5.4 Water Line Separation from Manholes:

Water lines shall not pass through or come into contact with any part of a sewer manhole and shall be separated six (6) feet
horizontal from the center of a sewer manhole.

610.5.5 Extra Protection:

New water linesthat require extraprotection from new sewer lines, shall have extraprotection provided by using ductileiron pipe
for both lines. Lines of standard pipe length shall be centered at the point of crossing so that no joints exist within six (feet)
horizontal and only restrained or mechanical joints exist within ten (10) feet horizontal.

New water lines that require extra protection from sewer lines, shall have identification wrap and/or tape installed on the water
and sewer lines for the length that requires extra protection for each line.

New water lines that require extra protection from existing sewer lines shall be constructed using the extra protection specified
for new water lines, and the existing sewer line:

(1) shall bereconstructed using a standard length of ductile iron pipe centered at the point of crossing so

that no joints exist within six (feet) horizontal and only restrained or mechanical joints exist within ten

(10) feet horizontal, or

(2) shall be encased in 6 inches of concrete for the horizontal distance of the line that requires extra

protection but for a distance no less than ten (10) feet horizontal.

Existing water lines that require extra protection from new sewer lines shall provide for extra protection by:

(1) constructing the new sewer line and reconstructing the existing water line using ductile iron pipe for
both lines with standard pipe lengths centered at the point of crossing so that no joints exist within six
(feet) horizontal and restrained or mechanical joints exist within ten (10) feet horizontal, or
(2) encasement of both the existing water line and the new sewer line in six (6) inches of concrete for the
horizontal distance of the lines that require extra protection but for a distance no less than ten (10)
feet horizontal.
(3) Extraprotection for existing ductile iron water lines can be met by the installation of restrained or
mechanical joints on the existing water line within (10) feet horizontal of the crossing and either

(8 construction of new sewer line using a standard pipe length of ductile iron pipe

centered at the point of crossing so that no joints exist within six (feet) horizontal

and restrained or mechanical joints exist within ten (10) feet horizontal, or

(b) encasement of the new sewer line in 6 inches of concrete for the horizontal

distance of the line that requires extra protection but for a distance no less than

ten (10) feet horizontal.

610.6 POLYETHYLENE CORROSION PROTECTION:

610.6.1 General: Where caled for in the plans and specifications or directed by the Engineer, pipe, valves and fittings shall be
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protected from corrosion by encasement in a polyethylene protective wrapping referred to hereafter as polywrap. Although not
intended to be a completely air and water tight enclosure the polywrap shall provide a continuous barrier between the pipe and
surrounding bedding and backfill.

610.6.2 M aterials: The polywrap shall be of virgin polyethylene, not less than 8 milsin thickness, formed into tubes or sheets
as may be required. Naturally pigmented material may be used where exposure to ultra violet light will be less than 48 hours.
Otherwise the material shall be pigmented with 2 to 2 1/2 percent of well dispersed carbon black with stabilizers.

The polywrap shall be secured as specified below with 2 inches wide pressure sensitive plastic tape not less than 10 mils thick.
Tape shall be Scotchrap No. 50, Polyken No. 900, Tapecoat CT, Johns-Manville No. V-10 Trantex, or approved equal.

The minimum tube size for each pipe diameter shall be per Table 610-1.

TABLE 610-1
POLYWRAP FLAT TUBE WIDTHS
Nominal Pipe Cast Iron Or Cast Iron Or
Diameter (Inches) Ductile Iron With Ductile Iron With
Push-On Joints (inches) M echanical Joints (inches)
4 14 16
6 17 20
8 21 24
10 25 27
12 29 30
14 33 34
16 37 37
18 41 41
20 45 45
24 53 53

610.6.3 Installation: The polyethylene tubing shall be cut into lengths approximately 2 feet longer than the pipe sections. With
the pipe suspended from the center the tube shall be dlipped over the spigot end and bunched up between the point of support and
the spigot end. After the pipeisinstalled into the bell of the adjacent pipe the pipe shall be lowered to the trench bottom and the
supporting sling removed from the center of the pipe. The pipe shall then be raised at the bell end enough to allow the tube to be
dlipped along the full length of the barrel with enough left at each end to overlap the adjoining pipe about 1 foot. A shallow bell
hole must be made at each joint to facilitate installation of the polywrap.

Pull the bunched-up polywrap from the preceding length of pipe, dipit over theend of the new length of pipe, and securein place
with one circumferential turn of tape plusenough overlap to assure firm adhesion. Then dip the end of the polywrap from the new
pipe section over the end of the first wrap until it overlapsthe joint at the end of the preceding length of pipe. Tapeit in place.

Theloose wrapping on the barrel of the pipe shall be pulled snugly around the barrel of the pipe, and excess material folded over
the top of the pipe and the folds held in place by means of short strips of adhesive tape, at about 3 foot intervals along the pipe.

Repair any rips, punctures or other damage to the tube with the adhesive tape or pieces of tube material secured with tape.

Bends and reducersin the line shall be covered with polyethylene in the same manner as pipe.
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Valves, tees, crosses and outlets shall be wrapped with flat sheets of the same material. The sheets shall be passed under valves
and brought up around the body to the stem. Edges shall be brought together, folded twice and secured with the adhesive tape.

610.6.4 Payment: Payment for thisitem shall be per the provisions of Subsections 109.4 and 109.5 of the specifications unless
thisitemis specifically called for on the plansor in the supplemental specificationsor special provisions as a specific component
and pay item for agiven project.

610.7 VALVES:

Valves shall be installed in accordance with AWWA C-600 or AWWA C-603 modified as follows:

All tapping sleeves, gate valves, butterfly valves, air rel ease and vacuum val ves and corporation stops shall bein accordancewith
Section 630.

Just beforeinstallation in thetrench, valves shall befully opened and closed to check the action, and arecord made of the number
of turnsrequired to fully open or close the valve. For valves 16 inches and larger, a member of the water utility shall be present
to check the action and record the number of turns. The inside of all valves shall then be thoroughly cleaned and the valve
installed.

Valves 12 inches and smaller in size shall be supported by concrete blocks, in accordance with the standard details.

Valves 16 inches and larger in size along with their bypass valves, shall be supported on concrete slabs, and/or concrete piers,
asindicated on the plans.

Concrete supportsshall be provided under valvesin vaults and manholes, and shall be constructed aninch low, then grouted with
non-shrink grout. Adjustable pipe supports shall be asindicated on the plans. Buried valves shall be supported on concrete blocks
as detailed on the plans.

Valve boxes shall be installed over all buried valves in accordance with standard details.

Standard couplings or matching joints shall be used when more than one length of pipe isrequired, or when two or more pieces
arejoined, toformthevalve box riser. Install extension stemson all valveswhere the operating nut is5 feet or more below grade.

610.8 MANHOLESAND VAULTS:

Construction shall consist of furnishing all materialsand constructing manholesor vaults completein place, asdetailed, including
foundation walls, cast iron steps, frames, covers, and any incidentals thereto, at location shown on the plans.

Manholes shall be constructed to conform with the requirements of Section 625 and standard details, except the inside diameter
shall be 60 inches.

Vaults shall be constructed of reinforced concrete conforming to Section 725 and of concrete pipe conforming to ASTM C-76
Wall A or B. Vaults shall be kept moist for 7 days before backfilling.

610.9 FIRE HYDRANTS:
The Contractor shall furnish al labor, materials, and equipment necessary to install fire hydrants complete in place at locations
shown on the plansin accordance with the standard detail s and special provisions. Fire hydrants furnished by the Contractor shall

conform to the requirements of Section 756.

If paint is chipped, scuffed, or otherwise damaged during handling and installation, the Contractor shall touch up such spots as
may be designated by the Engineer.

All hydrants must be flushed and | eft in good working condition with the control valve open.
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610.10 CONNECTION TO EXISTING MAINS:

Existing pipe to which connections are to be made shall be exposed by the Contractor as directed by the Engineer, to permit field
changesin line, grade or fittings, if necessary.

All connectionsto existing mains shall be constructed according to the plans.
Valves connecting new work to the existing system shall be kept closed at all times.
Only Agency personnel shall operate existing valves. The Contractor shall not operate valvesin the existing system.

After disinfected sampl es have been taken and the new work passesthe bacteriol ogical tests, the new line shall then beturned over
to the Contracting Agency with all branch lines and tie-in valves closed.

When shutdown of an existing water main isnecessary in order to connect to the new lines, the Contractor shall make application
and pay the required charges to the Contracting Agency. A conference between the Contractor's representative, Engineering
Inspection, and Water Distribution personnel shall establish the time and procedures to insure that the shutdown will be for the
shortest possible time. If necessary to minimize inconvenience to customers, shutdowns may be scheduled during other than
normal working hours. Thewater supply to some customers, such ashospitals, cannot be shut off at any time. Provisionsto furnish
a continuous supply of water to such establishments will be required. After the procedures and time for a shutdown are agreed
upon, it shall bethe Contractor'sresponsibility to notify al customersin advance that the water will be turned off. When possible,
customers shall be notified 24 hoursin advance and in no case, except in emergency, shall notification be less than 30 minutes.
Notification shall be in writing, giving the reason for the shutdown and the time and duration the water service will be shut off.

The Contracting Agency will close existing valves, but will not guarantee a bone-dry shutdown.
610.11 METER SERVICE CONNECTIONS:
All new meters must be installed by the Contracting Agency after the proper application as required by Code with fees paid at

prevailing rates.

When plans call for connections from a new water main to an existing water meter, the work shall include new copper pipe and
fittings except as follows:

(A) Wrapped galvanized pipe shall be used to connect or extend existing galvanized service pipe. Type K soft copper pipe or
tubing shall be used to connect or extend existing copper service pipe except when otherwise called for in the plans.

(B) When the existing main is not abandoned, and the existing meter isto be connected to the new line, the corporation stop at
the old main shall be closed and the abandoned service line cut 6 inches from the old main.

(C) Taps and service connections to the new main shall be made prior to testing and disinfection of the new line.
(D) Meter service piping may beinstalled by drilling in place of open cut construction when approved by the Engineer.

When called for on the plans, the meter and box shall be relocated by the Contractor as directed by the Engineer. Existing meters
which are shown on the plans to be rel ocated shall be located and installed in accordance with standard details.

Water meter boxes which are broken during construction shall be replaced by the Contractor at no additional cost to the
Contracting Agency. Existing meter boxes which are already broken prior to start of construction shall be replaced by the
Contractor with boxesfurnished by the Contracting Agency. Boxes may be picked up by the Contractor after written authorization
is received from the Engineer. The written authorization shall include the street address of each broken meter box and the size
of meter box required. All water meter boxes shall conform to the standard details.

610.12 FIRE LINE SERVICE CONNECTIONS:

Fire line service connections shall be installed in accordance with standard details.
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Thefireline from the control valves at the main to the detector check valve shall be constructed of cast iron or ductile iron pipe
to Section 750.

610.13 COUPLINGS, JOINTS, GASKETS AND FLANGES:

(A) Couplings: The couplings used to join the pipe to flanged valve adapters shall be Dresser Style 38, Smith-Blair 411 or an
approved equal.

(B) Joints: The joints and fitting shall conform to Sections 750 and 752.
(C) Boltsand Nuts:

(1) For pipe 12 inches and smaller: Bolts and nuts for use in field connections or for connecting fittings shall be carbon
steel equivalentto ASTM A-307, Grade B, with cadmium platingin accordancewith ASTM B-766, except that the minimum
thickness of the plating shall be .00020 inches. Cadmium plated bolts shall have Class 2A threads and the nuts used with
them shall have Class 2B threads. All bolt diameters shall normally be 1/8 inch smaller than the bolt hole diameter. High
strength, heat treated cast iron tee-head boltswith hexagon nuts, all in accordance with the strength requirements of AWWA
C-111, may be used in lieu of the cadmium plated bolts and nuts for jointing mechanical joint cast iron or ductileiron pipe
and fittings only.

(2) For pipe 16 inches and larger: All bolts and nuts on flanges for valves and flexible couplings shall be carbon steel
equivalent to ASTM A-307, Grade B. Bolt diameters shall normally be 1/8 inch smaller than the bolt hole diameters.

These bolted joints shall be protected asfollows: Following installation and before backfilling, all couplings, steel flanges, bolts,
nuts, anchor bolts and rods, bolting of all flanged valves, and all exposed steel shall be protected from corrosion by either of the
two methods outlined below at the Contractor's option.

(A) Below ground installations shall be coated with NO-OX-ID “A” with afilm of not lessthan 1/32 inch thick and then coated
with cement mortar not less than 1 inch thickness before backfilling. Cement mortar shall be composed of 1 part cement, ASTM
C-150, Type I1, low akali, to 3 parts sand. Before application of the cement mortar coating the area to be protected shall be
covered with alayer of 2 x 2 inch No. 14 gage welded wire fabric, firmly wired in place.

(B) Below ground installations shall be protected by the application of hot coal-tar enamel. The coal-tar enamel shall bein
accordance with AWWA C-203 and shall be applied to the top part of the pipe or fittings by daubersfor at least 2 coatsfor atotal
minimum thickness of 1/16 inch. The coal-tar for under side of the pipe flanges or fittings shall be applied by the pan or cocoon
method as described below and in AWWA Manua M-11, Steel Pipe.

Pan Method: The coating panissecurely anchored in place on the underside of the pipe and straddling the connectionto be coated.
The pan shall be wide enough so that the entire connection will be coated.

Hot coal-tar enamel is poured into the pan, from one side only, until the paniscompletely filled. Thedrain plug or valve, isthen
opened and the excess coal-tar drained out. The pan can then be removed. Details of the coating pan and corresponding
dimensions are given in AWWA Manual M-11.

Theupper portion of the connection, and all remaining exposed steel pipe, will then be coated by the use of adauber. The coal-tar
coating shall be appliedin at least 2 coatsfor aminimum thickness of 1/16 inch. The daubers and method of application conform
to AWWA C-203. No thinning will be allowed.

Cocoon Method: The cocoon isformed by placing glass fiber cloth or roofing paper, of the proper width, around the underside
of the connection and adjacent exposed steel pipe. The edges of the cocoon shall be securely fastened to the pipe. Backfill is
lightly placed to the spring line, and the top of the cocoon is opened and layed back on the filled area and hot coal-tar enamel
poured, from one side only, until the cocoon is completely filled. The loose backfill prevents rupture of the cocoon. The upper
portion of the connection and remaining exposed steel pipe shall be coated as above.

(D) Gaskets: Except as otherwise provided, all gaskets for pipe lines shall be one piece full faced gaskets from one-ply cloth
inserted SBR rubber material. Gasketsfor flanges20inchesand smaller shall befrom 1/16 inch thick material . Gasketsfor flanges
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24 inches and larger shall be from 1/8 inch thick material. Gasket material shall be M 109 as manufactured by Johns-Manville
Corporation or anapproved equal. Physical characteristicsof therubber compound shall meet ASTM D-2000, Class4AA805A13.

(E) Flanges. Castironflangesshall conformto AWWA C-110asto material, diameter, thickness, drilling, etc. Steel flangesshall
bering or hub type, and shall conformto AWWA C-207, ClassD. All flanges shall be drilled and have flange diameters and bolt
circlesconforming to AWWA C-110, except bolt holeswill be 1/8 inch larger than the bolts given for the various sizes. All bolts
shall be as specified above and all flanges shall have aflat facing.

610.14 BLOCKING:

All pipe lines, valves and fittings 16 inches and smaller in diameter shall be blocked with concrete thrust blocks in accordance
with standard details. Thrust block areasfor pipe, valvesand fittingslarger than 16 inchesin diameter shall be cal culated for each
size pipe, valve and fitting to be installed and shown on the plans.

Thrust block areas shall be calculated on the basis of 200 psi test pressure bearing against undisturbed 3,000 psf soil.

If soil or pressure conditionsother than those stated above areencountered, thethrust block areasshall be cal culated and submitted
for approval. The areas stipulated in the standard details are minimum and shall not be decreased.

When restrained/welded joints are specified to resist thrust forces, blocking is not required.
With the Engineers approval, restrained/welded joints may be used in lieu of thrust blocks to resist thrust forces.
610.15 TESTING:

Water lines, including all fittings and connections to the water mains shall be tested for watertightness by subjecting each section
to hydrostatic tests in accordance with applicable provisions or AWWA C-600, except as modified below, and shall consist of
pressuretest and leakage tests. The Contractor shall provide al vents, piping, plugs, bulkheads, valves, bracing, blocking, pump,
including measuring device and all other equipment necessary for making the tests, except pressure gages, and shall pay the
Contracting Agency for water used in the tests.

(A) Pressure Tests: Water lines, including all fittings and connections to the water mains shall be tested for watertightness by
subjecting each section to pressure test, measured at the lowest end of the section under test. The test pressure shall be at least
200 psi for lines smaller than 16 inches and 150 psi for lines 16 inches or larger unless otherwise noted. The duration of each
pressure test shall be at least 2 hours. Each section of anew line between sectionalizing valves or between the last sectionalizing
valve and the end of the project shall betested separately asrequiredin AWWA C-600, and/or asmodified in these specifications,
except that any such section less than 500 feet in length may be tested with the adjacent section, if both sections of line have the
same pipe class rating. No section greater than 1/2 mile in total pipe length shall be tested without special written permission of
the Engineer.

The test may be made before or after backfilling. However, if mechanical compaction isto be used in the backfilling operations
as spelled out in AWWA C-600, the test shall not be made until the backfilling is completed and compacted. All connections,
blowoffs, hydrants and valves shall be tested with the main as far asis practicable.

The test section shall be slowly filled with potable water and all air shall be vented from the line. The rate of filling shall be as
determined by the Superintendent of Water Distribution, with at least 24 hour notice required before tests are scheduled. While
thetest section isunder test pressure, avisual inspection for leaks may be made along the pipeline, and all visible leaksrepaired.
The pressure test shall not begin until the pipe has been filled with water for at least 24 hours to allow for absorption.

(B) Leakage Tests: Leakage tests shall be made after pressure test has been satisfactorily completed and all backfilling and
compaction is completed to top of trench. The Contractor shall furnish the necessary apparatus and assi stance to conduct the test.
Theduration of each |eakagetest shall be at least 2 hours. To passthe leakage test, the leakage from the pipeline shall not exceed
the leakage allowed by the following formula:
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ND/P
4500

inwhich
L = adlowableleakagein gallon per hour.

N = number of jointsin the pipe line being tested, this“N” being the standard length of pipe
furnished divided into the length being tested, with no allowance for joints at branches, blowoff, fittings, etc.

D = nominal diameter of pipeininches.

P = average observed test pressure of the pipe being tested, equal to at least 100 percent of the class rating of pipe
being tested, in psi gage, based on the elevation of the lowest point in the line or section under test and corrected
to the elevation of the test gage.

Should the test on any section of the pipe line show |eakage greater than specified above, the Contractor shall locate and
repair the defective pipe, fittings, or joint until the leakage is within the specified allowance of 2 hour duration.

Leakage is defined as the quantity of water necessary to be supplied into the pipe line section under test to maintain the
specified leakage test pressure after the pipe line has been filled with water and all air expelled. All repairs and retests, if
required, shall be made at the Contractor's expense.

Connections to the existing pipelines or existing valves shall not be made until after that section of new construction has
satisfactorily passed the hydrostatic tests.

Cast iron and Ductile pipe used in conjunction with ACP will be tested to the ACP standards, unless otherwise directed by the
Engineer. High pressure systems of al cast iron or Ductile iron will be tested in accordance with AWWA C-600, Section 4.1.

Backfill and compaction for the full distance encompassed by restrained\welded joints shall be completed prior to testing.
610.16 DISINFECTING WATER LINES:

After pressure testing and before placing in service, all water lines shall be disinfected. Disinfection shall be accomplished in
accordance with Section 611. All valvesin the lines being disinfected shall be opened and closed several times during the 24
hour period of disinfection.

610.17 PAVEMENT AND SURFACING REPLACEMENT:

Pavement and surfacing replacement shall be in accordance with the requirements of Section 336.

610.18 CLEANUP:

When testing, chlorination, compaction, and cleanup do not follow pipe laying in an orderly manner, the Engineer reserves
the right to close down trenching and pipe laying until these operations are adequately advanced.

610.19 MEASUREMENT AND PAYMENT:

(A) Pipe
(1) Measurement of al pipe shall be of the linear feet of pipe installed, measured along the centerline of the pipe, through
al valves and fittings, from the centerline of the fittings or centerline of valves on ends of pipe to the centerline of fittings,

centerline of valves on ends of pipe or to the end of pipe, asthe case may be, for al through runs of pipe. Measurement
shall be to the nearest 0.1 foot.
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Measurement of branch line pipe shall start at the centerline of valve at connection to the main. Branches of teesthat are valved
and capped will not be measured.

M easurement of meter service pipe shall befromthe centerline of the new mainto the connection at the meter, along the centerline
of service pipe.

(2) Payment will be made at the unit price bid per linear foot of each type and size of pipe called for in the proposal. Such
payment shall be compensation in full for furnishing and installing the pipe and fittings, specials, adapters, etc., completein
place, as called for on the plans and/or on the standard details, and shall include all costs of excavation, removal of
obstructions, shoring and bracing, bedding, backfilling, compaction, maintenance of traffic, testing, disinfecting, connections
to existing lines or works, and all work not specifically covered in other pay items.

A contingent item for cast iron fittings not shown on the plans shall beincluded in the proposal. Payment will be made at the unit
price bid per pound on the theoretical weight of the fittings installed, which shall be compensation in full for furnishing and
installing the fittings.

(B) Service Connection To Existing Water Meters:

(1) Measurement shall be of the number of unit connections made for water meter services, as called for in the proposal.
Each proposal item unit shall consist of the connection to the water main and to the meter, as required in standard details.

(2) Payment will be made at the unit price bid for each unit water meter service connection and shall be compensation in
full for labor materials (other than pipe) equipment, tapping, and all necessary incidentals. Payment for new service pipe
required to make the connection will be made separately, as stipulated above.

(C) Relocation of Existing Meters and Boxes. Measurement shall be of the number of meters and boxes moved and reinstalled.
Payment will be made at the unit price bid in the proposal for each meter and box relocated and installed.

(D) Permanent Pipe Supports and Encasement of Existing Pipes. Measurement shall be of each unit included in the proposal,
and payment shall becompensationinfull for supporting or encasing existing pipe, asrequired on the plans, including excavation,
formwork, reinforcing, concrete, handling and controlling flowsin the existing pipe, removing and replacing existing pipe where
necessary, supporting, backfilling and compaction, and pavement and/or surfacing replacement requiredin excessof pay width(s)
allowed in Section 336.

(E) ConcreteThrust Blocks: Concretethrust blocksand anchorsfor all pipe 16 inchesand larger shall be measured by the cubic
yard(s) of concrete placed, as required on the plans and/or as directed by the Engineer. Payment will be made at the unit price bid
per cubicyard, and shall becompensationinfull for excavation, formwork, placing and finishing concrete, reinforcing, backfilling
and compaction, and pavement and/or surfacing replacement required in excess of pay width(s) allowed in Section 336. All thrust
blocks and anchors for 12 inches and smaller pipe shall be included in the linear foot cost of the pipe.

(F) Vaves: Measurement of and payment for valves, tapping sleeves and valves, and valve boxes shall be for each item
furnished and installed, as designated in Section 630.

(G) Fire Hydrants: Measurement shall be the number of fire hydrants installed. Payment will be at the unit price bid for the
installation of each fire hydrant complete in place and in operating condition. The 6 inches cast iron pipe and fittings, required
for making the connection from the main to the hydrant, shall be a separate pay item in the proposal as described above.

(H) Pavement and/or Surfacing Replacement: Payment for pavement and/or surfacing replacement will be made as stipul ated
in Section 336, except as otherwise established in this specification. The cost of pavement and/or surface replacement required
for meter service installations shall be included in the price bid for meter service pipe.

End of Section
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SECTION 611
DISINFECTING WATER MAINS
611.1 CLEANING AND TREATING PIPE:

Theinterior of all pipe and fittings shall be kept as free as possible of all dirt and foreign material at al times, until the pipeis
placed in the new line.

If in the opinion of the Engineer, the pipe contains dirt that will not be removed during the flushing operation, the interior of the
pipe shall be cleaned and swabbed, as necessary, with a.005 to .010 percent chlorine solution.

611.2 LAYING PIPE:

If the Contractor or pipe-laying crew cannot install the pipe in the trench without getting earth into it, the Engineer may require
that, before lowering the pipe into the trench, a heavy, tightly woven canvas bag of suitable size be placed over each end of the
pipe and left there until the connection is to be made to the adjacent pipe.

At the close of each day's work, the end of the last laid section of pipe shall be plugged, capped, or otherwise tightly closed to
prevent the entry of foreign material of any nature.

611.3 PREVENTING TRENCH WATER FROM ENTERING PIPE:

At times when pipe laying is not in progress, the open ends of the pipe shall be closed by a watertight plug or other means
approved by the Engineer. Joints of al pipein the trench shall be completed before the work is stopped. If water isin the trench,
the seal shall remain in place until the trench is pumped dry.

611.4 PACKING MATERIAL:

Only such packing materialsasareincluded in the list of acceptable materialsin AWWA C-600 for installation of cast iron water
main, shall be used. The packing materials shall be handled in such a manner as to avoid contamination, and shall be dry when
placed in thejoints. All such materials shall be free of ail, tar, or greasy substances, except that treated paper packing material,
jute, cement, or sulphur compound caulking will not be permitted.

611.5 FLUSHING COMPLETED PIPE LINES:

(A) Preliminary Flushing: All mains 12 inchesand smaller shall be flushed, prior to chlorination, asthoroughly as possible with
the water pressure and outlets available. Flushing shall be done after the pressure test has been made. It must be understood that
flushing removes only the lighter solids and cannot be relied upon to remove heavy material allowed to get into the main during
laying. It is difficult to flush mains over 12 inches in diameter, so in such instances the requirements above, must be rigidly
adhered to.

Heavy duty, factory bushed, tapped couplings, with corporation stops shall be located at al high pointsin the linesto allow the
air to be removed prior to testing the water lines and at disinfection points as may be required. Field taps will not be permitted.

The couplings, at high points and disinfection points, shall be left exposed during backfilling until the testing is complete.
Couplings and corporation stops shall be |eft on the mains upon completion of water mains.

(B) Vave Damage by Foreign Material: Unless proper care and thorough inspection are practiced during the laying of water
mains, small stones, pieces of concrete, particles of metal, or other foreign material may gain access to mains newly laid or
repaired. If it isbelieved that such foreign material (s) may beinthe main, all hydrants on the line shall be thoroughly flushed and
carefully inspected after flushing to see that the entire valve operating mechanism of each hydrant isin good condition.

611.6 CHLORINE RESIDUAL.:

Beforebeing placed in service, al new mainsand repaired portions of, or extensionsto existing mains shall be chlorinated so that
achlorine residual of not less than 10 ppm remains in the water after 24 hours standing in the pipe.
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611.7 METHODS OF APPLYING CHLORINE:

Any of the following methods of application of chlorine (arranged in order of preference) may be used, subject to the approval
of the Engineer.

Liquid chlorine gas-water mixture.

Direct chlorine feed.

Calcium or sodium hypochlorite and water mixture.
611.8 APPLICATION OF LIQUID CHLORINE:

A chlorine gas-water mixture shall be applied by means of a solution-feed chlorinating device or, if approved by the Engineer,
the dry gas may be fed directly through proper devicesfor regulating the rate of flow and providing effective diffusion of the gas
into the water within the pipe being treated. Chlorinating devices for feeding solutions of the chlorine gas or of the gasitself must
provide means for preventing the backflow of water into the cylinder.

611.9 CHLORINE-BEARING COMPOUNDSIN WATER:

On approval of the Engineer, amixture of water and a chlorine-bearing compound of known chlorine content may be substituted
for liquid chlorine.

(A) Compounds to be Used: The chlorine-bearing compounds that may be used are: Calcium hypochlorite’, and sodium
hypochlorite**.

(B) Preparation of Mixture: High-test cal cium hypochlorite must be prepared as awater mixture for introduction into the water
mains. The powder should first be madeinto apaste and then thinned to approximately a1l percent chlorine solution (10,000 ppm).
The preparation of a 1 percent chlorine solution requires the following proportions of powder to water:

Amount Quantity

of of Water

Product Compound (Gallons)
High-test calcium hypochlorite (65—70% ClI) 11hb. 7.50
Liquid laundry bleach (5.25% Cl) 1—2 pts. 12.6

611.10 POINT OF APPLICATION:

The preferred point of application of the chlorinating agent is at the beginning of the pipe line extension or any valved section
of it and through acorporation stop inserted in thetop of the newly laid pipe. Thewater injector for delivering the chlorine-bearing
water into the pipe should be supplied from atap on the pressure side of the gate valve controlling the flow into the pipe line
extension.

611.11 RATE OF APPLICATION:

Water from the existing distribution system or other source of supply shall be controlled so the rate of flow shall not exceed 500
gpm, unless approved by the Superintendent of Water Distribution, through a suitable measuring device into the newly laid pipe
line during the application of chlorine. Therate of chlorine solution flow shall bein such proportion to the rate of water entering
the pipe that the chlorine dose applied to the water entering the newly laid pipe shall produce at least 10 ppm of residual chlorine
after 24 hours standing in the pipe. This may be expected with an application of 50 ppm, athough some conditions may require
more.

*Comparable to commercia products known as HTH, Perchloron, and Pittchlor.
**Known commercialy asliquid laundry bleach.
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Onlines 12 inchesin diameter or less, determination of therate of flow of water into thelineto betreated may be made by starting
with the line full of water and measuring the rate of discharge at a hydrant located at the end of the pipe farthest away from the
point of chlorine application.

For lines larger than 12 inches in diameter, the disinfection operation is generally started with the line empty.

Measurement of the flow of water into and out of all lines shall be made by means of a pilot gage, current type meter, or other
approved device.

611.12 PREVENTING REVERSE FLOW:

Valves shall be manipulated so that the strong chlorine solution in the line being treated will not flow back into the line supplying
the water. Check valves shall be used to accomplish this.

611.13 RETENTION PERIOD:

Treated water shall be retained in the pipe long enough to destroy all nonspore-forming bacteria. This period should be at least
24 hoursand should produce no lessthan 10 ppm residual chlorine at the extreme end of theline at the end of the retention period.

NOTE: If the circumstances are such that less than a 24 hour retention period must be used, the chlorine concentration shall be
increased to 100 ppm. Under these conditions, special care should be taken to avoid attack on pipes, valves, hydrants
and other appurtenances.

611.14 CHLORINATING VALVESAND HYDRANTS:

Inthe process of chlorinating newly laid pipe, all valves or other appurtenances shall be operated while the pipelineisfilled with
the chlorinating agent.

611.15 FINAL FLUSHING, SAMPLING AND TESTING:

Following chlorination, all treated water in the newly laid pipeline shall be thoroughly flushed until the replacement water
throughout the new pipeline can be proved, by laboratory testing, comparable in quality to the water served to the public from
the existing water system. Prior to sampling for laboratory testing, theresidual chlorinethroughout thelength of the pipeline shall
be reduced to 1.0 ppm or less. Once the required residual chlorine level in the pipeline is achieved, samples shall be taken as
outlined below.

The Contracting Agency or its authorized representative will collect all samplesfor testing of the new water mains. To initiate
the sampling and testing, the Contractor will present to the Contracting Agency awritten request for such work no later than 24
hours prior to the time when samples are to be taken.

Samples shall be taken from atap and riser located and installed in such away asto prevent outside contamination. Samples shall
never be taken from an unsterilized hose or fire hydrant, because such samples will seldom meet bacteriological standards. The
number of sampling locations shall be as follows. Waterlines up to but less than 150 feet in length require one sampling riser
installed as near the end as possible; lines 150 feet to 300 feet in length, two sampling risers, one near each end of the ling; lines
300 to 3,000 feet in length, a minimum of three sampling risers. In addition, dead ends on main lines should be represented with
asampling riser.

The number of samples taken at each sampling location shall be determined by the Contracting Agency based on one of the
following methods.

(A) Onesamplefromeach sampling locationwhichisexamined and analyzed inthelaboratory over athreeday (72 hour) period.
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(B) Two samplestaken on separate daysfrom each sampling location. Satisfactory water quality of the new main shall continue
for aperiod of at least two days (48 hours) as demonstrated by laboratory examination of these samples.

Upon compl etion of laboratory testing, results of al tests shall be sent by the laboratory to the Contracting Agency. Results of
laboratory analysis will be interpreted by the Contracting Agency, and reported to the Contractor. Under no circumstance shall
the Contractor contact the laboratory. If thereisneed for test results before written reports are submitted, such information shall
be obtained only from the Contracting Agency or its authorized representative.

611.16 REPETITION OF CHLORINATION PROCEDURE:

Should the initial treatment fail to result in the conditions specified above, the original chlorination procedure shall be repeated
until satisfactory results are obtained.

611.17 PAYMENT:

No separate pay item shall be contained in the proposal for disinfecting water mains. This operation shall beincluded intheprice
bid for the water mains, installed complete in place, as specified in the proposal.

End of Section
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SECTION 615
SEWER LINE CONSTRUCTION
615.1 DESCRIPTION:

The construction or extension of sewer lines shall conform to the applicable standard specifications and details, except as
otherwise required on the plans or as modified in the specia provisions.

Concrete pipe shall conform to Section 735. High density polyethylene (HDPE) pipe shall conform to Section 738. Vitrified clay
pipe shall conform to Section 743. Polyvinylchloride (PVC) pipe and fittings shall conform to Section 745.

615.2 TRENCHING:
Excavation of trenches shall be accomplished in accordance with Sections 601, and 603 for HDPE pipe.

The Engineer shall furnish the Contractor alignment and elevation stakes at agreed-upon intervals and offset together with cut
sheets showing the difference in elevation from the top of the stakes to the flow line of the pipe.

Thetrench shall be dry when the fine grading of the bottom of the trench isaccomplished. Before placement of pipethefinegrade
shall be carefully checked by use of astring line, laser beam, or other means so that when in final position the pipe will be true
to line and grade, +0.05 feet for 8 inches through 12 inches, +0.10 feet for 15 inches and larger.

For PV C pipeinstallation the width of trench aslisted in Table 601-1 or as given in the contract documents may be increased to
provide sufficient space for the installation of fittings or for compaction of the bedding. For HDPE pipe installation, the width
of thetrench will be per Subsection 603.2. The adjusted maximum width at the top of the pipe must be approved by the Engineer.
The adjustment of the trench width to accomplish the above shall be done at no additional cost to the Contracting Agency.

615.3 SEPARATION:

To protect water linesfrom contamination by sewer lines, separation and extraprotection shall bein accordance with Section 610.
Sewer lines that are constructed of ductileiron pipe for extra protection shall be internally lined for sewer service.

6154 LAYING PIPE:

Pipe shall be of the type, class, and size called for on the plans. All pipe shall be protected during handling against impact shocks
and freefalls. No damaged or defective pipe shall be installed in the work. Pipe shall be kept clean at al times, and as the work
progresses, the interior of the pipe shall be cleared of all dirt and superfluous materials of every description.

Thelaying of the pipe shall be in finished trenches free from water or debris, and shall be commenced at the lowest point, with
the spigot ends pointing in the direction of the flow. Each pipe shall belaid firmly and true to line and grade, in such manner as
to form a close concentric joint with the adjoining pipe and to prevent sudden offsets of the flowline. Any adjustment to line and
grade shall be made by scraping away or filling in under the body of the pipe, never by wedging or blocking under the pipe ends.

The aignment and grade of each length of pipe shall be checked after setting by measurement from the string line, laser beam
target or other means approved by the Engineer.

At al times when work is not in progress, open ends of the pipe and fittings shall be securely closed to the satisfaction of the
Engineer, so that no water, earth or other substance will enter the pipe or fittings.

HDPE and PV C pipe and fittings shall be installed in accordance with ASTM D-2321. HDPE pipe bedding shall comply with
Subsection 603.4. The PV C pipe bedding shall be placed in two lifts. The first lift will be from the bottom of the trench to the
spring line of the pipe. The second lift will be from the spring line to one foot above the top of pipe. Separate inspections will be
required on each lift. The Contractor shall place thefirst lift in amanner that will insure uniform support under the haunches and
proper alignment of the pipe.

615-1 Revised 2006



SECTION 615
615.5FITTINGS:

All fittings shall conform to the requirements of the pipe specifications and shall be located as shown on the plans, or as directed
by the Engineer, in accordance with the standard details.

615.6 JOINTING:

615.6.1 Rubber Gasket Joints: Prior to making pipejoints, all surfaces of the portionsof the pipesto bejoined shall be cleaned,
dried, and prepared in accordance with the manufacturer's recommendations. The joints shall then be carefully centered and
compl eted.

Trenches shall be kept water-free during the installation of joints and couplings.

Thejoint and coupling materialswill be as specified in the appropriate pipe sections and shall beinstalled in accordance with the
manufacturer's recommendations. Cement mortar jointswill NOT be permitted in sanitary sewer construction.

615.6.2 Water Stops. Water stopswill be required when connecting PV C or HDPE pipe to concrete structures, manholes, etc.
The water stop shall comply with Section 738 and will be installed per manufacturer recommendations.

615.7 SANITARY SEWER SERVICE TAPS:

When the construction of sanitary sewer service taps are called for in the specia provisions, they shall be constructed in
accordance with standard details for sewer taps except for HDPE pipe.

Tomaintain structural integrity of the pipe, servicetapsfor HDPE pipe shall be constructed in accordance with the manufacturer's
recommendations.

When any damage occursto the pipe ribs or walls, outside of the tap area, the Contractor shall perform repairs, as recommended
by the manufacturer at no cost to the Contracting Agency. Damage to the pipe will include but not be limited to gouging, marring,
and scratching forming a clear depression in the pipe.

Thelocation of the service tap for each property shall be in the downstream 4 of the lot, or as requested by the property owner.
Sewer service taps shall not be covered until they have been plugged and marked in accordance with standard details and their
location has been recorded by the Engineer. El ectronic markersshall be placed at no greater depth than el ectroniclocating devices
can locate them (typically 2'-4").

615.8 SANITARY SEWER CLEANOUTS:

The cleanouts shall be constructed at locations shown on the plans, in accordance with the standard details for cleanouts.
6159 MANHOLES:

Manholes shall be constructed to conform with the requirements of Sections 625, Section 505 and standard details.

615.10 BACKFILLING:

Backfilling and compaction shall be done in accordance with Sections 601 and 603, for HDPE pipe.

615.11 TESTING:

Pressure testing of force mains shall be done in accordance with Section 610.14.

Sewers and pipe lines shall be subject to acceptance testing after backfilling has been completed but prior to the placement of the
finished surface material.
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SECTION 615

The Contracting Agency reservesthe right to require testing of the entire installation. Cost of repairs or corrections necessary to
conform to the following testing requirements will be borne by the Contractor at ho additional cost to the Contracting Agency.

(A) Low Pressure Air Test:

Testing will be accomplished by the means of “Low Pressure Air Testing.” Tests may be conducted by the Contractor or an
independent testing firm. However, acceptance tests shall be made only in the presence of the Engineer.

Test Procedure:;
(1) Beforetesting, the pipe shall be thoroughly cleaned.

(2) The Contractor shall seal off the section of pipe to be tested at each manhole connection. Test plugs must be securely
braced within the manholes.

(3) A minimum of two connecting hosesto link the air inlet test plug with an above ground test monitoring panel must be
provided.

(@ Onehoseistoinduce air through the test plug and into the test chamber.
(b) The second hoseisfor the purpose of monitoring the test pressure from within the enclosed pipe.

(4) UNDER NO CIRCUMSTANCES ARE WORKERS TO BE ALLOWED IN THE CONNECTING MANHOLES
WHILE A PRESSURE TEST ISBEING CONDUCTED.

(5) Add air owly into the test section. After an internal pressure of 4.0 psi is obtained, allow internal air temperature to
stabilize.

(6) After stabilization period, adjust theinternal air pressureto 3.5 psi, disconnect the air supply and begin timing the test.

(7) Refer to Table 615-1 to determine the length of time (minutes) the section under test must sustain while not losing in
excessof 1 psi asmonitored by thetest gauge. |If the section of line to be tested includes more than one pipe size, calculate
the test time for each size and add the test times to arrive at the total test time for the section.

(8) Sectionsso determined to havelost 1 psi or less during the test period will have passed the |eakage test. Those sections
losing in excess of 1 psi during the test period will have failed the leakage test.

(9) Appropriate repairs must then be completed and the line retested for acceptance.

TABLE 615-1
SANITARY SEWER AIR TEST
Minimum Test Time for Various Pipe Sizes*

Nominal Pipe Size, in. T (time), min/100 ft. Nominal Pipe Size, in. T (time), min/100 ft.
3 0.2 21 3.0
4 0.3 24 3.6
6 0.7 27 4.2
8 12 30 4.8

10 15 33 54
12 1.8 36 6.0
15 21 39 6.6
18 24 42 7.3
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SECTION 615
* The time has been established using the formulas contained in ASTM C-828, Appendix.
(B) Hydrostatic Test:
Exfiltration Testing (water):

Sanitary sewer testing by means of exfiltration should only be considered when low pressure air testing cannot be used and only
with the approval of the Engineer.

Testing Procedure:
(1) The Contractor shall furnish al equipment for testing.
(2) Sed off the downstream end of the line and fill with water to a minimum head of 4 feet in astand pipe at the high end.
() A period of at least one hour will be allowed for absorption time before making the test.
(4) A suitable meter or method of measuring the quantity of water used is necessary.

(5) The alowable water loss for sanitary sewers shall not exceed 0.158 gallons per hour per 100 feet of pipe per inch of
diameter of pipe under a minimum test head of 4 feet above the top of the pipe at the upper end.

(C) Deflection Test for HDPE and PV C Pipe:

In addition to the tests prescribed above, the Contractor shall perform a deflection test on the system as directed by the Engineer.
Any part of theinstallation which shows deflection in excess of 5% of the nominal inside diameter per Section 738 for HDPE pipe
or in excess of 5% of the average inside diameter per ASTM D-3034 for PV C pipe, shall be corrected.

After acceptance but prior to the termination of the warranty period, the Contracting Agency may test the long term deflection
of the sewer. If the Contracting Agency determines that the deflection has exceeded 7 1/2% of the average inside diameter, that
portion of the installation shall be corrected by the Contractor at no cost to the Contracting Agency.

(D) Closed Circuit T.V. Inspection:

The Contracting Agency reservestheright to visually inspect theinterior of the sewer line using atelevision camera. Any defects
inthe pipe or construction methods reveal ed shall be corrected by the Contractor at no additional cost to the Contracting Agency.

The Contracting Agency will pay for theinitial T.V. inspection. Any additional inspection(s) required, due to the failure of the
initial inspection, shall be paid for by the Contractor.

615.12 PAVEMENT AND SURFACING REPLACEMENT:
Pavement and surfacing replacement shall be done in accordance with Section 336.
615.13 CLEANUP:

The Engineer hastheright to close down forward trenching and pipe laying where testing, backfill, compaction and cleanup does
not follow in an orderly manner.

615.14 MEASUREMENT AND PAYMENT:
(A) Sewer Pipeand Fittings: (Vitrified clay, cast iron and other approved types of pipe.)

Measurement will be made horizontally through manholes and fittings and from centerline to centerline of structures, for the
various types and sizes of pipe called for on the plans and in the proposal.
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SECTION 615
Payment for the various sizes and types of pipe will be made at the unit price bid per linear foot, and shall be compensation in
full for furnishing and installing the pipe and fittings complete in place, as specified, including excavation, removal of
obstructions, backfilling, water settling, compaction, sheeting and bracing, testing, and all incidental work not specifically covered
in other pay items.
(B) Sanitary Sewer Service Taps.
Measurement will be the number of taps installed.
Payment will be made at the unit price bid and shall be compensationin full for furnishing and installing pi pe and fittings compl ete
in place, as specified and called for on the plans and standard details, including all cost of excavation, removal of obstructions,
shoring and bracing, backfilling, compaction, pavement replacement, maintenance of traffic, and all work incidental thereto.
(C) Sanitary Sewer Cleanouts:

Measurement will be the number of cleanouts installed.

Payment will be made at the unit price bid and shall be compensationinfull for furnishing and installing pipe, fittings, and frame
and cover as called for on the plans and in accordance with the standard details.

End of Section
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SECTION 616
RECLAIMED WATER LINE CONSTRUCTION
616.1 GENERAL:

This specification prescribes standards for utility water mains for the purpose of conveying, under pressure, reclaimed water for
permitted reuse. Installation of reclaimed water mains shall be constructed in accordance with these specifications for materials,
installation, and identification.

616.2 MATERIALS:
Pipe materials shall be in accordance with Section 610.
Valves shall be in accordance with Sections 610 and 630.

Valve boxes shall bein accordance with Section 345, this Section and Detail 391. Manholesshall be in accordance with Section
625, 787 and this Section, and applicable Details.

616.3INSTALLATION:

Pipe shall be installed in accordance with Sections 601, 610, and this Section.

Valves and risers shall be installed in accordance with this Section.

Valve box debris caps shall be installed in accordance with this Section and Detail 392.

When a reclaimed water main is adjacent to or crosses a potable water main, the reclaimed water main shall be considered a
pressure or force sanitary sewer and comply with Detail 404 for separation and/or protection. When reclaimed water main is
adjacent to or crosses a gravity, pressure or force sanitary sewer, the reclaimed water main shall be considered a potable water
main and comply to Detail 404 for separation and/or protection.

616.4 IDENTIFICATION:
The color purple shall be used for identifying all pipes, values, and other equipment used for conveying reclaimed water.

Reclaimed water i dentification tape shall beaninert polyethylene plasticimperviousto all known alkalis, acids, chemical reagents
and solvents likely to be encountered in the soil. The tape shall be a minimum of 4.0 milsthick and no less than 3 inches wide.
Thetapeshall bepurpleand shall havethewords, “CAUTION: RECLAIMED WATERLINE” or similar wording printed in black
lettering continuously along the entire length. Lettering shall be a minimum 1 1/2 inches high. Spacing between the individual
words of the message shall not exceed three inches.

Reclaimed water identification sleeving (pipe socks) shall be aninert polyethylene plastic that isimperviousto all known akalis,
acids, chemical reagents and solventslikely to be encountered inthe soil. The sleeving shall beaminimum of 4.0 milsthick. The
sleeving shall bepurpleand shall havethewords, “CAUTION: RECLAIMED WATER LINE” or similar wording printed inblack
lettering continuously along the entire length. Lettering shall be aminimum 1 1/2 inches high. Spacing between the individual
words of the message shall not exceed three inches.

Reclaimed water identification decal s shall be made of inert material resistant to cracking, peeling, and fading dueto sunlight and
heat. Decals shall have an aggressive adhesive to ensure permanent bonding to the surface that is being identified. The decals
shall havethewords, “CAUTION: RECLAIMED WATER - DO NOT DRINK” or similar wording printed in black lettering on
apurple background. Lettering shall beaminimum 1 inch high. Spacing between the individual words of the message shall not
exceed three inches.

Reclaimed water pipe identified by stenciling shall use paint or ink resistive to al known alkalis, acids, chemical reagents and
solventslikely to beencounteredinthesoil. Stenciled pipeshall havethewords, “ CAUTION: RECLAIMED WATER-DONOT
DRINK” or similar wording printed in black or white lettering on a purple background continuously along the entire length.
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SECTION 616

Lettering shall beaminimum of 1 1/2 incheshigh. Lettering shall be placed on apainted purple band aminimum of 3incheswide
that runs the entire length of the pipe.

Reclaimed water locating tape shall be an inert polyethylene plastic that is impervious to al known alkalis, acids, chemical
reagents and solventslikely to be encountered in the soil. Thetape shall be aminimum of 4.0 milsthick, 3 inch wide and contain
aminimum thickness of 1/3 mil metallic foil or two embedded copper wires. Thetape shall be purple and printed with the words,
“CAUTION: RECLAIMED WATERLINEBELOW?" or similar wordings printed in black | ettering continuously along theentire
length. Lettering shall beaminimum 1 1/2 inches high. Spacing between the individual words of the message shall not exceed
three inches.

Integral colored reclaimed water pipeshall be purplein color and shall havethewords, “CAUTION: RECLAIMED WATER-DO
NOT DRINK" or similar wording printed in black lettering at intervals no greater than 3 feet. Lettering shall be a minimum 1
1/2 inches high. Spacing between the individual words of the message shall not exceed three inches.

Reclaimed water valve tags shall be inert polyethylene plastic that isimpervious to al known alkalis, acids, chemical reagents
and solvents|likely to be encountered in the soil. Thetags shall be purple and shall have thewords, “CAUTION: RECLAIMED
WATER-DO NOT DRINK” or similar wording printed in black lettering. The lettering shall be a minimum of 1/2 inch high.
616.4.1 BELOW-GROUND PIPE:

(A) All below-ground reclaimed water pipelines shall be marked by identification tape, or sleeving, or integral coloring, or
stenciling in conformance with this Section.

Identification tape shall be installed parallel to the centerline and on top of the pipe. The identification tape shall be installed
continuously for the entirelength of the pipe and shall be securely fastened with plastic adhesive tape banded around both the pipe
and identification tape at no more than 4-foot intervals.

Identification sleeving shall be installed so the wording runs along the top of the pipe. Care shall be exercised to avoid
displacement of sock and to ensure its integrity.

Stenciled pipe shall be installed so the wording is parallel to the centerline and on top of the pipe.

(B) TheAgency will need to maintain adequate records, install locating devices, conduct surveys, etc. to be capable of locating
all below-ground reclaimed water mains asrequired by Arizona Revised Statutes 40-360. The meansfor |ocating the mains shall
be at the discretion of the Agency. When locating tapeis used, the tape shall be installed with the printed side up, directly above
the pipe, paralel to the centerline, and buried 24 inches bel ow the finished surface grade. Thebackfill shall be sufficiently leveled
so that the tapeisinstalled on aflat surface. Care shall be exercised to avoid displacement of the tape and to ensureitsintegrity.
Inlieu of locating tape, alocating wire can be fastened by plastic adhesive tape to the top center of the pipe. The adhesive tape
shall be banded around both the pipe and wire at no morethan 4 foot intervals. Thewire shall be continuousfor the entire length
of the pipe, without gaps, breaks, etc. The wire shall terminate above ground in avalve riser housing.

616.4.2 ABOVE-GROUND PIPE:

All above ground pipe shall be identified by stenciling or decals in conformance to this Section.

Stenciled pipe shall be installed so that the wording runs along both sides of the pipe.

Identification decals shall be placed on both sides of the pipe at intervals no greater than 3 feet. Surfaces shall be prepared to
ensure proper adhesion of the decals.

616.4.3 VALVES AND RISERS:
Vavehandles shall be affixed with tagsin accordance with this Section. Tags shall be securely fastened in amanner that ensures

their visibility.
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SECTION 616
Riser pipes shall be painted purple both inside and out from the top of the pipe to at least one foot below the finished grade.

Debris caps shall berequiredin all valve housings per Detail 392 and shall be colored purple and affixed with tagsin accordance
with this Section. Tags shall be securely fastened in a manner that ensures their visibility.

616.4.4VALVE AND MANHOLE COVERS

Valveand manhole coversshall be stamped with thewordsor shall haveraised | ettering withthewords*RECLAIMED WATER”.
Reclaimed water valve covers shall be of a shape that is not interchangeable with potable water valve covers.

End of Section
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SECTION 618

STORM DRAIN CONSTRUCTION

618.1 DESCRIPTION:

This section covers concrete pipe line and high density polyethylene (HDPE) pipe line construction used for the conveyance of
irrigation water and storm drainage in streets, easements, and alley right of ways, under low hydrostatic heads.

Installation of pipe in laterals of Salt River Valey Water Users Association or other irrigation districts shall conform to the
specifications and permit of the respective irrigation district.

Installation of pipein State Highways shall conform to the specificationsand permit of the Arizona Department of Transportation.
618.2 MATERIALS:

The concrete pipe and HDPE pipe, specials, joints, gaskets, and testing shall be according to Sections 620 or 735, 736 and 738,
except as specified below or as modified by specia provisions.

(A) Specias: Pipe specials such as closure pieces, wyes, tees, bends, and manhole shafts shall be provided asindicated on the
plans, and such specials shall be made equal in strength, diameter, and other physical characteristicsto the standard straight pipe
lengths by the use of extra concrete, extrareinforcing, or steel items. Drawings of specials shall be submitted to the Engineer for
approval before their fabrication.
(B) Rubber Gasket Joints: When rubber gasket pipe is used, the joint shall be sealed with a continuous ring gasket made of a
special composition rubber of such size and cross section asto fill completely the recess provided for it. The gasket shall be the
sole element depended upon to make the joint watertight, and shall have smooth surfaces, free from pits, blisters, porosity, and
other imperfections. The rubber compound shall contain not less than 60% by volume of first grade synthetic rubber.
The remainder of the compound shall consist of pulverized fillers free from rubber substitutes, reclaimed rubber and deleterious
substances. The compound shall meet the following physical reguirements when tested in accordance with appropriate ASTM
Specifications:

(1) Tensle Strength of the compound shall be at least 2,100 psi, ASTM D-412.

(2) Elongation at Rupture shall be at least 400%, ASTM D-412.

(3) Shore Durometer Hardness, Type A, Vaue 40 - 60(x5), ASTM D-2240.

(4) ColdFlow: The percentage shall not exceed 20. The determination shall be madein accordancewith Method B ASTM

D-395, with the following exception. The disc shall be 1/2” thick and the diameter shall be that of the rubber gasket. The

gaskets shall not be exposed to direct sunlight for atime greater than needed to accomplish normal installation.

(5) Specific Gravity shall be consistent within +0.05 and shall be between 0.95 and 1.45, ASTM D-297.

(6) Rubber Gaskets for HDPE pipe shall be in accordance with Subsection 738.2.3.

(C) Water Stops: Water stops will be required when connecting HDPE pipe to concrete structures, manholes, etc. The water
stop shall comply with Section 738 and will be installed per manufacturer recommendations.

(D) Cement Mortar Joints for RCP will be in accordance with Subsection 736.3.
618.3 CONSTRUCTION METHODS:

Excavation, bedding, backfilling, and compaction or consolidation of backfill and bedding of trenches shall be accomplished in
accordance with Sections 601 and 603 for HDPE pipe, except as specified below, or as modified by special provisions.

The Contractor shall over-excavate the trench and fill with select materials in accordance with standard details.

Where the cover over the top of the pipeislessthan 10 feet, the maximum trench width is unrestricted. The pay width, however,
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SECTION 618

for pavement replacement shall remainin accordance with Section 336. For pipe, with 10 feet or more cover, the maximum trench
width shall be as required by Sections 601 and 603 for HDPE pipe.

The laying of the pipe shall be in finished trenches free from water or debris, and shall be commenced at the lowest point, with
the spigot ends pointing in the direction of the flow. Each pipe shall be laid firmly and true to line and grade, in such manner as
to form a close concentric joint with the adjoining pipe and to prevent sudden off-sets of the flowline. Any adjustment to lineand
grade shall be made by scraping away or filling in under the body of the pipe, never by wedging or blocking under the pipe ends.

Variation from prescribed alignment and grade shall not exceed 0.10 foot and the rate of departure from or return to established
grade or alignment shall be no more than 1 inch in 10 feet of pipe line unless otherwise approved by the Engineer. For closures
and deflection angles greater than 10 degrees, joints shall be made by use of a bend, specially manufactured fitting, or by a
concrete collar, per standard details.

Pipe shall be of the type, class and size shown on the plans or in the special provisions.

All pipe, for permit construction, shall be reinforced concrete pipe, ASTM C-76 Class |11 or HDPE pipe in accordance with
ASTM F-894, AASHTO —252 or AASHTO —294. For reinforced concrete pipe, the minimum cover from the top of the pipe
to the finished grade shall be 2 feet and the maximum cover shall be 12 feet. The minimum and maximum cover for HDPE pipe
shall be as specified in the special provisions or the manufacturer's recommendations.

All pipesinstalled under railroad tracks shall be reinforced concrete pipe, ASTM C-76, ClassV and the minimum cover over all
pipes shall be as specified in the railroad permit and/or special provisions. Bedding shall be in accordance with standard details.

The allowable water lossfor irrigation lines shall not exceed 2 gallons per hour per 100 feet of pipe per inch of diameter of pipe,
under aminimum test head of 1 foot above the top of the pipe at the upper end when tested in accordance with the procedures of
Section 615.

618.4 JACKING PIPE:

At locations where jacking is required, the storm drain line shall be installed by jacking to the lengths indicated on the plans, in
accordance with the following. The methods and equipment used in jacking reinforced concrete pipe conduit shall be optional
withthe Contractor, provided that the proposed method isfirst approved inwriting by the Engineer. Such approval, however, shall
in no way relievethe Contractor of the responsibility for damages of any nature which might occur asaresult of the methods used.

Only workmen experienced in the operation of jacking concrete conduit shall be used.

The driving ends of the conduit shall be properly protected and the conduit shall be driven true to alignment and grade. The
deviation from true line and grade at any single point within the jacked portion shall be limited to 0.5 feet horizontal deviation
from line and +0.2 feet vertical deviation from grade.

Any section of conduit which may show signs of failure shall be removed and replaced with a new section of precast conduit or
with a cast-in-place section, which in the opinion of the Engineer is adequate to carry the loads imposed upon it. In this respect
it shall be understood that where pipe is specified on the drawings to be jacked into place the jacked pipe shall be reinforced
concrete of the strength specified in these specifications and the design of such pipe is based upon superimposed |oads and not
upon loads which may be placed upon the pipe as aresult of jacking operation. Any increase in pipe strength required in order
to withstand jacking loads shall be the responsibility of the Contractor. The reinforcing shall be circular and of either single or
double cage design.

Spacer blocks shall be placed in the inside circular space which will alow sufficient width for point mortaring when jacking is
completed and to equalize pressures during jacking. Three grout holes per 8-foot section of pipe shal be made during
manufacturing.

Double rubber gaskets and band type joints shall be provided for 36 inches diameter and larger pipe.

One hole shall be made on the top midway between the ends. Two additional holes, each approximately 1.5 feet from each end
and approximately midway between the springline and top on opposite sides shall be made.
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Where the nature of the soil, or the structure under which the conduit is being jacked is such that, there isincreased danger of a
cave-in or damage to said structure, the method of jacking the conduit shall be as specified below.

Theleading section of conduit shall be equipped with ajacking head securely anchored thereto to prevent any wobbleor alignment
variation during jacking operations. The length and details of the jacking head shall be subject to the written approval of the
Engineer. Excavation shall be carried out entirely within thejacking head and no excavation in advance thereof will be permitted.
Every effort shall be made to avoid any loss of earth outside of the jacking head. Excavated material shall be removed from the
conduit as excavation progresses, and no accumulation of such material within the conduit will be permitted. Upon completion
of thejacking operations, all voidsaround the outsi de face of the conduit shall befilled by grouting through each of the previously
constructed grout holes to the satisfaction of the Engineer. The grout shall be amixture of one part cement to three parts sand and
amixture by volume.

Grouting equipment and material shall be onthe job beforejacking operationsare started in order that grouting around the jacked
conduit may be started immediately after the jacking operation. After grouting, the holes in the conduit shall be repaired to the
satisfaction of the Engineer.

618.5 MEASUREMENT:
(A) Main Line Pipe: Shall be the number of linear feet of pipe laid as measured aong the pipe axis.

Unless hereinafter modified, measurement shall extend through manholes when no change in pipe size occurs. When a change
in pipe size occurs within amanhole, unless hereinafter modified, measurement for each sizewill be taken to the centerline of the
manhole.

(B) Connecting Pipe: Shall be the number of linear feet of pipeinstalled, as measured along the pipe axisfrom amain line pipe,
or amanhole, or acatch basin to acatch basin, or a plugged end, and shall include the portions of the connecting pipe embedded
in the above structures.

(C) Jacked Pipe: Shall be made at the ground surface and shall be the number of linear feet of ground surface undisturbed by
the cut and cover construction on either side of the jacked section.

618.6 PAYMENT:

(A) MainLinePipe: Will be paid at the unit price bid per linear foot, to the nearest foot, for each size and type of pipe and shall
be compensation in full for furnishing and installing the type of pipe as specified and as shown on the plans including removal
of obstructions, excavation, bedding, backfilling, compacting, testing, joint materials, joining, collars, and field closures.

(B) Connecting Pipe: Will be paid at the unit price bid per linear foot, to the nearest foot for each size of pipe and shall be
compensation in full for furnishing and installing complete in place as shown on the plans and as specified, the connecting pipe
and speciasincluding spur connections, removal of obstructions, excavation, bedding, backfilling, compacting, joint materials,
joining, collars, field closures, and testing.

(C) Jacked Pipe: Will be paid the same as for main line pipe.

End of Section
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SECTION 620
CAST-IN-PLACE CONCRETE PIPE
620.1 GENERAL:

This specification covers cast-in-place non-reinforced concrete pipe intended for use as storm sewers or irrigation lines. The
abbreviated title is CIPP. CIPP is conduit made of portland cement concrete cast monolithically in a properly prepared trench,
using equipment specifically designed for this purpose. Thetype of equipment to be used by the Contractor must be approved by
the Engineer and the Contractor may be required to furnish evidence of the successful use of this equipment on prior work. CIPP
will be placed only:

(A) By experienced operators. The Engineer will be the sole judge as to experience level.

(B) Inthe presence of the Engineer.

(C) Inground capable of standing unsupported from the bottom of the trench to the top of the pipe without sloughing.
(D) Infill when it can be demonstrated to the satisfaction of the Engineer that the fill will adequately support the pipe.
620.2 MATERIALS:

620.2.1 Cement shall be ASTM C-150, Type 1, low alkali as per Section 725.

620.2.2 Sand aggregate used for concrete and mortar shall conform to Section 701. Maximum size of the aggregate shall not be
greater than /3 of the minimum wall thickness up to and including awall thickness of 4 1/2 inches. The maximum aggregate size
is11/2 inches.

620.2.3 Water used for concrete and for curing the pipe shall be as per Section 725.

620.2.4 Concrete shall be Class A in accordance with Section 725. Slump shall be the minimum required for satisfactory
placement of the concrete by the equipment used by the Contractor. The slump shall not exceed 3 inches.

620.2.5 Bonding mortar shall consist of two (2) or more parts of cement to three (3) parts of sand by volume.
620.3 CONSTRUCTION METHODS:

620.3.1 Excavation: Thetrenchwill be neatly excavated with vertical sidesand semi-circular bottom. Thetrench shall be shaped
to form the bottom outside of the pipe on the alignment and to the grades specified in the plans. Departure from and return to
established grade shall not exceed 1 inch per 10 linear feet with amaximum allowable departure of 1 1/2 inches. Departurefrom
and return to specified alignment shall not exceed 2 inches per 10 linear feet with a maximum allowable alignment departure of
4inches. The bottom of the trench, hereinafter known asthe trench form, will be shaped to providefull, firm, and uniform support
by undisturbed earth or compacted fill for at least the bottom 210 degrees of the pipe. Density of the fill shall be at least five
percent (5%) greater than the natural inplace soil, but in no case less than 85 percent (85%) when tested in accordance with
AASHTO T-99, Method A and T-191 or ASTM D-2922 and D-3017.

Whenitisnecessary to install the pipein rocky areas, the rock will be removed and replaced with suitablefill material compacted
to proper density. The rock will be over-excavated to leave a 6 inches minimum compacted soil cushion between the rock and
the pipe. For construction accuracy, areas left void by rock removal will be completely filled with compacted material, then
trenched for the pipe as though natural ground. If the rock below the pipe subgrade is fractured or fragmented or if it consists of
large cobblestones or boulders, the replacement fill material will be carefully selected to insure that it is of such gradation that
it will not be removed downward by fluctuation of the water table. In no case will expansive soils be used for fill. A similar
procedure of over-excavation, backfill, compaction, and retrenching will be used where sloughing sand or where soft or spongy
soil conditions are encountered. When expansive clays are encountered, they will be thoroughly moistened by ponding, to
completely expand the soil, and the moisture maintained until the concrete is placed.

Wherethe pipe isto be constructed through fill materials, suchfill shall have stability in the zone of thetrench form equal to firm
undisturbed earth, in the area adjacent to thefill.
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Upon direction of the Engineer, the Contractor shall substitute RCP or an acceptable aternate at locations where the conditions
are unsuitable for CIPP. All cost for this substitution shall be borne by the Contractor.

620.3.2 Placement: At the time of concrete placement, all soil in the trench will be adequately moistened so that water is not
drawn from the freshly placed concrete. However, the trench formwill be completely free of water, mud, and debris. All forming
devices, including the dlipforms and hopper of the placement device, shall be thoroughly moistened.

Concrete shall not be placed when temperature of the concrete exceeds 90 degrees Fahrenheit or islessthan 50 degrees Fahrenheit.
The soil adjacent to the trench shall be at atemperature above freezing.

The pipe shall be constructed in one placement, the entire cross-section being placed monolithically. Inside forms shall be
sufficiently rigid to withstand consolidation of thefresh concrete. Placement shall be such asto produce athoroughly consolidated
homogeneous concrete mixture conforming to the test requirements of this specification. Effective consolidation means shall be
applied to the fresh concrete over the entire circumference and from within the pipe shell. Consolidation means shall be capable
of effectively placing and consolidating fresh concrete at production speeds. M ethods of consolidating shall be capabl e of building
up sufficient pressure to effectively bond the concrete to the surrounding earth and to keep loose sand, mud, and water out of the
pipe shell.

(A) Construction Joints:

When work is stopped at the end of a placement or for any period that would permit initial set to take place, a construction joint
shall be formed. The ends of the pipe that are to bein butt contact shall be left in rough condition with a slope of approximately
45 degrees. Before resuming, if the pipe diameter is 60 inches or less, an excavation shall be made along the sides and bottom
of the joint to permit casting of a concrete collar around the outside of the joint. This collar shall have a minimum thickness of
11/4 times the wall thickness of the pipe and shall lap the entire joint by at least two (2) times the wall thickness. Immediately
before resuming concrete placement the surfaces to be bonded shall be cleaned of all laitance, coatings, foreign materials, and
loose or defective concrete, thoroughly wetted and coated with alayer of bonding mortar (Subsection 620.2.5) approximately 1/4
inch thick. Inlieu of the bonding mortar, neat cement paste may be thoroughly scrubbed onto the wet surface of the previously
placed concrete.

For ajoint that may be used for connectionsto another pipe or structure, ajoint shall be made by squaring off the end of the pipe.
An excavation shall be made a ong the sides and bottom of the cast-in-place pipe, for any diameter, to permit casting of aconcrete
collar as described above.

The outside top of all joints shall be capped for the entire width of the pipe that is exposed, that is, between the earth walls of the
excavated trench. This cap shall have a minimum thickness equal to the wall thickness of the pipe and shall lap the joint, both
upstream and downstream from thejoint by at |east twice the wall thickness of the pipe. A cap as described isrequired regardless
of pipe size.

(B) Pipe Dimensions and Tolerances:

(1) Theinternal diameter of the pipeat any point shall not belessthan 95 percent of the nominal diameter, and the average
of any four (4) measurements of the internal diameter made at 45 degree intervals shall not be less than the nominal diameter.

(2) For pipelessthan 15 inchesinside diameter, the minimum wall thickness shall be 2 inches.

For pipewith aninside diameter of 15 inchesto 24 inchesthe minimumwall thickness shall be 2 1/2 inches. For pipe exceeding
24 inches inside diameter, the minimum wall thickness shall be 1/12 of the inside diameter, plus 1/2 inch.

(3) Offsetsat formlapsand horizontal edges shall not exceed 1/2 inch for pipe having inside diameter not greater than 42

inches; 3/4 inch for pipe having inside diameter greater than 42 inches, but not greater than 72 inches; and 1 inch for pipe
having inside diameter greater than 72 inches.
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620.3.3 Curing and Backfilling: The Contractor shall be responsiblefor proper curing of the concrete and backfilling thetrench
to aneven grade. Final backfill and compaction shall not be started until concrete has devel oped acompressive strength of at least
2,000 psi. Curing shall be performed in such amanner as to prevent the premature drying of the concrete. The Contractor shall
use one of the four methods described below.

(A) A 3inchlayer of moist loose soil or sand shall be carefully placed over the top of the pipeimmediately after the pipeiscast.
The backfill shall be material free of clods and rocks having a diameter greater than 2 inches and any other deleterious foreign
materials. The backfill shall be carefully placed over the top of the pipe to prevent damage to the wet concrete. The thickness of
the backfill shall beincreased by 9 inches after initial set of the concrete hasoccurred. The backfill shall be kept moist at all times
until the pipe has been covered to a depth of 12 inches or more.

(B) Theexposed top portion of the pipe may be covered with wet burlap or other material of high moisture retentive properties
immediately after the pipeiscast. The covering material shall be kept continuously moist until the placement of final backfill as
described above. Moisture retentive material may be removed or Ieft in place at the option of the Contractor.

(C) A pigmented membrane-curing compound conformingto ASTM C-309 may be applied to the exposed surfaceimmediately
after the pipeis cast. The compound shall be applied at the rate of not less than one (1) gallon for each 150 square of exposed
concrete. The pipeshall then be covered with aminimum of 3 inches of moist |oose soil when the curing compound issufficiently
hard to resist damage from the fill. Final backfill shall be placed when the pipe attains suitable strength.

(D) Polyethylenefilmcomplyingwith ASTM C-171, nominal thickness0.0015inches, may be placed ontheexposed top surface
of the pipeimmediately after the pipeiscast. The film shall be anchored in place with loose soil to assure continuous, adequate
curing. The trench shall be completely backfilled as soon as the pipe attains suitable strength.

A humid atmosphere within the pipe, as evidenced by condensation on theinterior surface, shall be maintained for at least seven
(7) days following placement, except for a maximum period of 48-hours allowed for removing forms and making repairs. To
prevent air draftswhich may dry the pipe and to maintain ahumid atmosphere inside the pipe, all openingsinto the pipeline shal
be kept closed or covered, except when and where work is actually in progress on the inside of the pipe. If hecessary to promote
high humidity, the pipe line will be partially filled with ponded water during the curing period.

620.3.4 Repair: Care shall be taken when removing the forms that the pipe is not damaged. Immediately after the removal of
theforms, theinside of the pipe shall beinspected and all required repairs made before final backfilling begins. All spalls, cracks
or indentations not satisfying Subsection 620.3.2(A) shall be filled with mortar per Subsection 620.2.5. Cracks may be repaired
with epoxy materials.

Longitudinal cracks exceeding 0.01 inches in width and 12 inches in length shall be cause for rejection of the pipe. The pipe
section or reach in question shall either be removed and replaced or shall be repaired in a manner approved by the Engineer.

620.3.5 Finish: Except for theform offsetstheinterior surface of the pipe shall be equivalent to or better than awood float finish.
All extraneous concrete shall be removed from the interior surface.

6204 METHODSOF TESTS:

Wall thickness shall be checked at thetop, sidesand bottom, every 100 feet. Where thicknessis not determined by probesthrough
the fresh concrete, small holes shall be drilled aday or so after placement. The holes shall be properly and permanently closed
and sealed, flush with the inside surface of the pipe, after measurements are made.

Test cylinders shall be prepared and tested as per Section 725. If the cylinder tests indicate that the concrete does not meet the
specified strength requirements, cores shall betaken fromthe same section of concreterepresented by thefaulty test cylinder under
the supervision of the Engineer. The concrete should be at least 14 days old before the core specimens are taken. The diameter
of the core specimensfor the determination of compressive strength should be at |east three (3) times the maximum nominal size
of the coarse aggregate used and must be at least twice the maximum nominal size of coarse aggregate.
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The length of the specimen, when capped, should be twice the core diameter. A core having a maximum height of less than 95
percent of its diameter before capping or a height less than its diameter after capping shall not be tested.

If cores are taken, the Contractor shall patch al core holes in such a manner that the patch will be permanent, will not leak, and
will have a smooth interior finish flush with the interior surface of the pipe.

Procedures and payment for coring shall be in accordance with applicable portions of Section 725.
The Engineer will evaluate the test results and his decision as to required corrective action will be final.
620.5 MEASUREMENT:

M easurement of cast-in-place concrete pipe will be the number of linear feet of pipe measured horizontally along the pipe axis
from end to end of the pipe. At changesin diameter, the measurement shall be to center of manhole or transition.

620.6 PAYMENT:
Payment will be made at the contract unit price bid per linear foot to the nearest foot for each size of pipe and shal be

compensation in full for furnishing and installing the cast-in-place concrete pipe as specified, including removal of obstructions,
excavation, backfilling, compacting, testing, and all incidental costs not specifically covered in other itemsin the proposal.

End of Section
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SECTION 621
CORRUGATED METAL PIPE AND ARCHES
621.1 DESCRIPTION:

These specifications cover plain galvanized, bituminous coated, and bituminous coated and paved galvanized corrugated metal
pipe for use in storm sewers. The pipe shall be of the types, constructed as specified, and shall be manufactured in accordance
with the requirementsof the stated specifications. Except asotherwiserequired, corrugated metal pipeshall conformto AASHTO
M-36for Typel, TypelA, Il and TypellA. Theexterna coating andinternal lining shall bein accordance with AASHTO M-190
and Section 760.

621.2 MATERIALS:
The types of pipe and fabrication shall be in accordance with Section 760.

All helically-wound corrugated metal pipe shall have a marking system which shall provide a quick external visua check of
diameter variations during and after the manufacturing process.

621.3 INSTALLATION:
Excavation, bedding and backfill shall be in accordance with Section 601, except as modified by standard details.

No pipe shall belaid except in the presence of an inspector. Each pipe shall be carefully inspected immediately beforeitislaid
and defective pipe will berejected. Pipelinesshall belaid to the grades and alignment indicated on the drawings. Variation from
prescribed grade and alignment shall not exceed 0.10 foot, and the rate of departure from, or return to established grade or
alignment shall be no morethan 1 inchin 10 feet, unless otherwise approved by the Engineer. Proper facilities shall be provided
for lowering sections of pipe into trenches. All pipes, liptical or round, as well as pipe arches requiring external coating or
internal lining shall be equipped with lifting lugs as required and shall have connecting bands designed to provide positive
connection without damaging the coating on the pipe or pipe arch.

All field repairs to the bituminous coating or paving shall be made with approved fiber reinforced bituminous mastic.

Corrugated metal pipe and/or pipe arches shall be laid with separate section joined together in such amanner that the joint space
shall not exceed 1/2 inch, with the outside laps of circumferential joints pointing upstream and with longitudinal 1aps on the side.
Elliptical pipe shall beinstalled so that the major or minor axis, whichever the case may be, and which should be indicated by
suitable markings on the top of each end of the pipe sections, coincides with the survey alignment of the trench excavation. Any
metal inthejointswhichisnot thoroughly protected shall be coated with bituminous mastic. During theinstallation, the pipe shall
be handled with care so as not to damage the external coating or internal lining. Coupling band bolts and damaged areas of the
coupling bands and pipe shall be given a coating of bituminous mastic as specified above prior to placing the backfill. As
determined by the Engineer, pipethat isdamaged to such an extent that satisfactory field repairs cannot be made shall be removed
and replaced at no additional cost to the Contracting Agency.

621.3.1 Joints. Before the connecting band is placed around the pipe, the ends of the pipe that will be beneath the band, shall be
coated with bituminous mastic or, if of suitable design, fitted with circular rubber gasketsto provide awatertight joint. The band
shall betightened evenly, keeping equal tension onthebolts. If mastic isused, tension shall be maintained over aninterval of time
until the flow of mastic terminates. The joint shall remain uncovered over a period designated by the Engineer, and before
covering thejoint the nuts shall be tested for tightness. If the nut has atendency to loosen itsgrip on the bolt, it shall be tightened
again and remain uncovered until atight, permanent joint can be obtained. Prior to backfilling around the joint, the bolts, lugs,
and nuts shall be given a coating of bituminous mastic. The annular space between abutting pipe sections shall be filled with
bituminous mastic after jointing.

621.3.2 Pipe Elongation: Except asotherwise specified, the standard details shall control asto conditions under which pipe must
be elongated. Pipe shall be elongated 5 + 1/2 percent of the nominal diameter to take advantage of the buildup of side support as
it settles back toward a full round shape under the backfill load. The method or technique for obtaining and releasing the
elongation shall be optional to the Contractor. Under no circumstances shall the vertical diameter of the pipe at any point along
the pipe section, after backfill and compaction is completed, be lessthan the nominal diameter of the pipe, or morethan 5 percent
greater than the nominal diameter of the pipe as shown onthe plans or specified elsawherein this specification. Any damage done
as aresult of strutting shall be repaired as directed by the Engineer at no additional cost to the Contracting Agency. Strutting of
pipe shall be approved by the Engineer.

621-1



SECTION 621

621.3.3 Cutting: The Contractor will be prohibited from using conventional welding torchesin cutting full lined CMP duetofire
hazard. Pipe will either be sawcut or cut with special cutting tools which will not expose the pipe to the fire hazard of a normal
acetylene torch. Whenever possible, connections shall be shop fabricated to prevent any exposure to fire hazard.

621.3.4 Repair of Damageto Coatings. Corrugated metal pipe shall be carefully handled at all timesto prevent damage to the
external coating, spelter coating, or internal lining. Each length of pipe shall be carefully inspected immediately prior to placing
in the trench to ascertain that no damage has been done to the exterior coating that will be conceal ed when the pipeisplaced. Any
damage to the spelter coating, shall be repaired to the satisfaction of the Engineer in accordance with Section 771. Any damage
to the external coating or internal lining shall be repaired to the satisfaction of the Engineer with bituminous mastic as specified
above.

621.4 TEST SPECIMENS:

All tests on the bituminous coating shall be made on samples secured from pipe delivered to or about to be delivered to the
Contractor, or from the coating and lining facility of the pipe fabricator at the time the pipe is being coated.

Compliancewiththese specificationsas set forth, shall betheresponsibility of the Contractor. Three certified copiesof test results
indicating compliance shall be furnished for each ot or shipment prior to delivery of the material to the Contractor.

621.5 MEASUREMENT:

Measurement of corrugated metal pipe will be the number of linear feet of pipe, measured horizontally, from end to end of the
pipe through manholes and specials. At changes in diameter the measurement will be to center of manhole or special.

621.6 PAYMENT:
Payment will be made at the contract unit price bid per linear foot, to the nearest foot, for each size and type of pipe and shall be

compensation in full for furnishing and installing the corrugated metal pipe as specified, including removal of obstructions,
excavation, backfilling, compacting, testing, and all incidental costs not specifically covered in other itemsin the proposal.

End of Section
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SECTION 625
MANHOLE CONSTRUCTION AND DROP SEWER CONNECTIONS
625.1 DESCRIPTION:

625.1.1 Sewer Manholes: Construction shall consist of furnishing all materials and constructing manholes complete in place, as
detailed, including foundation walls, cast iron steps, manhole frames, covers, and any incidental s thereto, at locations shown on
the plans.

625.1.2 Drop Sewer Connections: Construction shall consist of furnishing all material sand constructing drop sewer connections
complete in place as detailed, including foundation materials, pipe, and any incidental s thereto, at |ocations shown on the plans.

625.2 MATERIALS:

Unless otherwise shown on the plans or specified in the specia provisions, materialsto be used shall conform with the following:
Bricks for manholes Section 775.

Cement mortar for manholes Class D, Section 776.

Concrete for manholes Class A, for drop sewer connection Class C, Section 725.

Pipe used in manholes or drop sewer connections shall comply with pipe requirements of Section 615.

Manhole frame, cover and steps Section 787 and cast in accordance with standard details.

Plastic manhole steps, which conform to O.S.H.A. and A.S.T.M. C-487 requirements, and steel manhole steps, which are
completely encapsulated in corrosion resistant rubber and conform to O.SH.A. and A.S.T.M. C-478 requirements, may be
substituted for cast iron manhole steps. The manufacturer shall furnish the Engineer a certification indicating conformance.

625.3 CONSTRUCTION METHODS:

625.3.1 Manholes: Manholes shall be constructed of brick, of precast concrete sections, or of cast in place concrete with cast
iron manhole steps, frames and covers, in accordance with the standard details. The invert channels shall be smooth and semi-
circular in shape, conforming to the inside of the adjacent sewer sections. Changes in direction of flow shall be made with a
smooth curve, having a radius as large as the manhole will permit. Changes in size and grade of the channels shall be made
gradually and evenly.

Invert channels may be formed of concrete or brick masonry having a smooth plastered surface, may be half tilelaid in concrete
or brick, or may be constructed by laying full section of sewer pipe through the manhole and breaking out the top half after the
surrounding concrete or brick masonry has hardened. The floor of the manhole outside the channels shall be smoothed and shall
dope towards the channels.

The excavation shall be made cylindrical to adiameter sufficient in size to permit sheeting if necessary and leave room that the
bricksmay belaid inaworkmanlike manner and the outside plaster coat properly applied or the precast concrete sectionsor forms
may be properly assembled.

A concrete foundation of Class A concrete shall be poured in accordance with the Standard Details and Section 505.

Brickwork shall not be laid upon a concrete foundation less than 24 hours after such foundation has been poured. No brickwork
shall belaidinwater, nor, except as prescribed for curing, shall water be all owed to stand or run on any brickwork until the mortar
has thoroughly set. Where new work is joined to existing unfinished work, the contact surfaces of the latter shall be thoroughly
cleaned and moistened.

Bricks shall be thoroughly moistened prior to placing, and shall belaid in full cement mortar beds. Every course may be a header
course, but at least every fourth course shall be a header course. The horizontal cross section of the manhole shall be circular
unless otherwise called for on the plans or standard details. An oval or egg-shaped section will not be permitted. A double row-
lock course of brick in the manhole wall shall be arched over the top half of the circumference of all inlet and outlet pipes. The
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brick manholes shall be plastered outside with 1/2 inch of cement mortar as shown on the standard details. Inside of brick wall
shall be neatly pointed. The plaster coat shall be cured with aliquid membrane-forming compound conforming with Section 726
immediately after plaster has been placed and finished.

Frame and Cover. All machined surfaces on the frame and cover shall be such that the cover will lie flat in any position in the
frame and have a uniform bearing through its entire circumference. Any frame and cover which creates any noise when passed
over by automobiles shall be replaced. Frames shall be set firmly in abed of mortar true to line and grade, all as shown on the
plans and as called for in these specifications.

Backfilling shall be done in accordance with the requirements for trench backfilling as stated in Section 601.

625.3.2 Drop Sewer Connections: Drop sewer connections shall be constructed in conformance with standard details, as the
case may be.

Backfilling shall be done in accordance with the requirements for trench backfilling as stated in Section 601.

625.4 MEASUREMENT:

Measurement will be per manhole installed, complete in place, regardliess of depth.

625.5 PAYMENT:

Payment will be made at the unit price bid each manhole, and shall be compensation in full for furnishing and installing manhole,
complete, with formed invert, concrete foundation, ladder rungs, cast iron frame and cover, excavation and backfill, paving cut
replacement in excess of the applicable pay widths authorized in Section 336, and any incidentals thereto, in conformance with
the plans and specifications.

Payment will be made at the unit price bid each, and shall be compensation in full for furnishing and installing vitrified clay pipe
sanitary sewer drop connections, concrete encasement, excavation, backfilling, water settling, compaction, sheeting and bracing,

removal of obstructions, paving cut replacement, in excess of the applicable pay widths authorized in Section 336, testing, and
all work incidental thereto in conformance with the plans and specifications.

End of Section
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SECTION 630
TAPPING SLEEVES, VALVESAND VALVE BOXESON WATER LINES
630.1 DESCRIPTION:

Theinstallation of all tapping sleeves, valves and valve boxes shall conform to this specification and standard details, except as
otherwise required on the plans or as modified in the specia provisions.

630.2 GENERAL:

For valves 12 inches and smaller, the Contractor shall furnish the manufacturer's standard data and catal ogues for gate valves,
tapping valves, tapping sleeves, curb stop valves, butterfly valves and any castings.

For valves larger than 12 inches, the Contractor shall furnish shop drawings and technical data required for evaluating and
approval of each type of valve, tapping sleeve and valve and butterfly valve. This information shall include complete details,
dimensions, weights, diameter of stems, aloy for al valve parts, and any information that may be required to assemble, install,
operate and maintain the valve.

The name of the manufacturer, the year of manufacture, the size of the valve, model number and rated working pressure, shall be
cast on the body of each valve.

The Contracting Agency may test 10 percent of each type and size of valve furnished. Failure of any of the valvestested to meet
these specifications, shall be deemed sufficient cause to reject the entire lot delivered.

Theinternal working parts of valves of the same make, type, and size, shall be interchangeable.

630.3 GATE VALVES:

630.3.1 General: All valves shall conform to the latest revisions of AWWA standards supplemented as follows:
Valves shall be of the non-rising stem type and shall be counter-clockwise opening (left-hand).

The valve may be furnished with valve stems made from 300 or 400 series stainless steel.

Unless otherwise noted, valves shall have a 2 inch square operating nut.

All valves shall be class 150 or higher as necessary to withstand the requirements of the pressure and |eakage test.

Bronze for al interior parts of valves shall contain not more than 6 percent zinc if made from cast bronze, or must conform to
Copper Development Association #67600 if made from bar stock material.

All interior ferrous surfaces exposed to fluid flow shall be epoxy coated to a minimum dry film thickness of 6 mils. Epoxy
coatings shall be factory applied by a electrostatic or thermosetting process in accordance with the manufacturer’s printed
instructions. The epoxy material sused shall be 100% powder epoxy or liquid epoxy that conformsto the requirementsof AWWA
C-550, and to the prevailing requirements of the Food and Drug Administration and of the Environmental Protection Agency.

All exterior ferrous surfaces, except finished or bearing surfaces, shall be factory coated with two coats of asphaltic varnish
conforming to Federal Specifications TT-V-51c, or shall be epoxy coated as required above for interior surfaces.

By-pass valves, valves attached to side outlets and valves in blow-off lines shall be flanged.
Valvesin air release and vacuum relief lines shall be flanged or screwed as shown on the plans.

Valvesin fire hydrant lines shall have aflanged joint end on the side towards the main and arestraint or mechanical joint end on
the side towards the hydrant.

Valves larger than 20 inches shall have flanged ends, unless otherwise noted.
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Valves 20 inches and smaller may be furnished with flanged ends, mechanical joint ends, or push-on joint ends compatible with
the type of pipe used, unless otherwise noted.

630.3.2 Supplements Specifically Relating to Valve Sizes:
(A) Vavessmaller than 3 inches:

Valves shall be Jones, Ford, Hayes, Mueller or an approved equal, and shall be threaded, all bronze, standard double disc, non-
rising stem with wheel handles.

(B) Vaves3inchesthrough 12 inches:

Valvesshall beiron body resilient-seated gate valvesin accordance with the latest revision of AWWA C-509 or AWWA C-515.
The valve shall be designed to work equally well with pressure on either side of the gate.

The valve shall be equipped with o-ring packing.

(C) Vaves. 14 inches through 20 inches:

Valvesshall beiron body resilient-seated gate valvesin accordance with the latest revision of AWWA C-509 or AWWA C-515,
or shall be double-disc gate in accordance with AWWA C-500.

Vavesdesigned in accordance with AWWA C-509 shall be designed to work equally well with pressure on either side of the gate

Vaves designed in accordance with AWWA C-500 shall be equipped with bronze tracks, rollers and scrapers. The bolts, nuts,
studs, etc., used with the gear case shall conform the requirements for Bonnet Bolting in AWWA C-500.

Valves shall be for operation in a horizontal position. The valve shall have bevel gears. The gears and stuffing box shall be
enclosed in awatertight iron case, for operation in aburied location. The case shall be filled with grease at the factory.

By-pass valves shall be furnished and installed on each valve unless otherwise indicated on the approved plans. See Table 630-1
for by-pass valve sizes.

(D) Vaves 24 inches and larger:
Valves shall be double-disc gate in accordance with AWWA C-500.

Valves shall befor operation in the horizontal position and equipped with bronze tracks, rollers and scrapers. Valves shall have
bevel gears. The gearsand stuffing box shall be enclosed in awatertight iron case, for operation in aburied location. Bolts, nuts,
studs, etc., used with the gear case shall conform to the requirements for Bonnet Bolting in AWWA C-500. The case shall be
filled with grease to the factory.

By-pass valves shall be furnished and installed on each valve unless otherwise indicated on the approved plans. See Table 630-1
for by-pass valve sizes.

630.4 TAPPING SLEEVESAND VALVES:

630.4.1 Tapping Valves. Tapping valvesshall beidentical inconstructionwith the above specificationsfor gate valves. Tapping
deeves are considered an integral part of atapping deeve and valve assembly, with openings the same as the valve. Tapping
valves shall have ends and seat rings of sufficient size to permit the use of full size cutters of either the Mueller or Smith type
tapping machines. Tapping sleeve valves shall be flanged on one end to fit the tapping sleeve and aflange hub-end or mechanical
joint on the other.
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Thetapping valve shall have the discs and seat ring so constructed that the inside diameter of the rings shall be at least 3/16 inch
larger than the nominal size of the valve. The seat rings shall be bronze and shall have a minimum seating surface area equal to
that of a standard gate valve, and the discs shall be proportionately larger to match.

Once the tap has been completed, the Contractor shall not operate the valve unless under direct supervision of the inspector.

TABLE 630-1
BY-PASSVALVE SIZES
Gate Valve By-Pass Valve
Diameter in Inches Diameter in Inches
16to 20 3
241030 4
36to 42 6
48 8

630.4.2 Tapping Sleeves. Tapping sleevesshall be of extraheavy construction to provideresistanceto line pressures. They shall
be built in two halves for assembly around the main to be tapped.

The branch outlet shall have a flanged face for bolting to the tapping valve.

The inside diameter of the outlet branch shall be sufficiently larger than the nominal size to provide clearance for the full size
cutters of the tapping machine.

Tapping sleeves shall be of the following types:
(A) Tapping sleevesfor pipelines constructed of cast iron, ductile iron or asbestos cement:

Unlessotherwise noted, thetapping deeve assembly shall be pressuretested to 200 psi for aminimum of 30 minutes. Thepressure
test shall occur prior to tapping the main.

(1) Tapping sleevesin which the water is allowed to circul ate between the sleeve and the outside surface shall comply to
the following:

Gaskets of approved material shall be provided to formwatertight jointsalong the entire length of the leeve. Thecircumferential
joints at the ends of the run of these sleeves shall be sealed by mechanical joints. Mechanica joints shall conform to the
requirements set forthin AWWA C-111 asto dimensions, clearance, materials, etc. except the gaskets and glands for mechanical
joints shall be in two pieces.

The longitudinal gaskets shall be totally confined or compressed between ridges and/or grooves extending continuously for the
full length of both halves of the sleeve casting. Bolts shall be located close to the outside of the gaskets and closely spaced so as
to exert sufficient pressure to form a watertight joint and to amply take care of any design stresses.

(2) Tapping sleevesinwhichthewater isconfined to theimmediate area of the tap opening may be either of thefollowing:

(8 Castlron-Theoutlet half of each sleeve shall be fitted with a continuous gasket of approximately circular cross
section permanently cemented into agroove surrounding the outlet opening. Theback half of each sleeve shall befitted
with elastomeric pads, ametal shoe, or other devicefor devel oping adequate pressure on the gasket to prevent leakage
at any pressure within the design capacity of the pipe. The sleeve shall be similar in construction to the Kennedy Square
Sedl or Rich-Corey improved seeve.

(b) Stainless Steel, Type 304 - All integral metal parts of the deeve shall be stainless steel, type 304. All weldsshall
bechemically treated and the residue removed so asto return thewel ded stainless steel toitsoriginal corrosionresistant
state. The sleeve shall be capable of withstanding 125 ft.-Ibs. of bolting torque without deformation of any sleeve
components. Actual bolting torque during installation shall be as specified by the manufacturer.
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All gaskets shall be of virgin styrene butadiene rubber (SBR), or equal, compound for water services. The complete circle gasket
shall be 0.25 inch +0.03 thick and permanently attached to the sleeve. A dielectric insulating flange insulation kit shall be
installed between the stainless steel flange and the cast iron valve. Thekit shall contain full faced gaskets, full length deeves,
and singleinsulating washers. Insulation gasket material shall be neoprene-faced phenolic, insulation sleeves shall be mylar or
minlon and full length, insulation washers shall be phenolic, or approved equal. All insulation materia shall be of a type
designated by the manufacturer as suitable for service at the operation temperatures and pressure specified.

(B) Tapping sleeves for concrete pressure pipes shall be fabricated tapping sleeves and comply to the following.

Thedeevesshall beinstalled in accordance with AWWA Manual M-9. They shall also meet AWWA C-301, and AWWA C-303
standards pertaining to design, manufacturing, testing and welder qualifications. When tapping AWWA C-301 pipe, additional
considerations pertaining to installation, testing and tapping shall be noted in the specia prevision and/or the plans.

The tapping sleeve assembly shall be designed to meet or exceed the pressure rating of the pipe using the same safety factors.

The tapping sleeve assembly shall be pressure tested to at least 5 percent over the actual working pressure in the pipeline. The
main shall be pressurized to full working pressure during the test of the Sleeve. Thetest shall occur prior to tapping of the main.

The deeve shall be athree part design, back half, front half with draw flange and agland as shown in Detail 342. The leeve shall
be designed to permit the cutting of the of the rods or prestressing wires of the pipe after installation of the two sleeve halves.
The gland shall have a sealing gasket set in a retaining groove on the pressure plate. The sealing portion of the gasket shall be
square or rectangular in shape and have minimum dimensions of 1/2 inch x 1/2 inch. The pressure plate on the gland shall be
stabilized to eliminate flexing. The gland shall be equipped with load bearing set screws to protect the pipe cylinder from any
excess loading caused by the valve, tapping machine, etc. The annular space between the sleeve and the gland shall be grouted
through an opening in the sleeve.

Both halves of the sleeve shall be the same thickness and width. With approval from the Engineer, stainless steel strapped back
sleeves will be permitted when the outside pipe diameter isirregular and can not accommodate a full back sleeve.

The deeves shall be furnished with grout horns/openings through which the annular space between the outside pipe surface and
the deeve shall be grouted.

All interior and exterior ferrous surfaces shall be epoxy coated to a minimum dry film thickness of 12 mils. Epoxy coating shall
be factory applied by a electrostatic or thermosetting process in accordance with the manufactures's instructions. The epoxy
materials used shall be 100% powder epoxy or liquid epoxy that conformsto the requirements of AWWA C-550 for usein a
potable water system.

All bolts shall be 304 stainless stedl.
No weld-on sleeves or nozzles will be permitted.
Tapping sleeves shall be JCM #415 Type 2 ESS or approved equal.

All external surfaces of the tapping sleeve shall be covered with a minimum of two inches of mortar. The mortar shall be Type
“M” per Section 776 using Type |l low alkali cement. The mortar shall be held in place by use of wire mesh.

The Contractor shall obtain the necessary dimensions for ordering the sleeve from direct field measurements. Excavation may
be required to obtain the measurements. |f an excavation isrequired, the Engineer may require the Contractor to return the land
toitsorigina use until the materials are delivered.

The contractor shall provide, for approval of the Engineer, the manufacture, shop drawings, calculations, and any other technical
data as required by the Engineer for the tapping sleeve. Also, the contractor shall submit the manufacture history of 6 successful
production of the sleeves over the last year. The submittal shall include but not limited to the number, size, location, agency and
contact person, etc.
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The Contractor shall aso provide, for approval by the Engineer, the name of the company/contractor/subcontractor to install the
sleeve and perform the tap. The submittal shall include a history of 5 successful sleeve installations and taps per year over the
last 3 years. The submittal shall include but not limited to the sizes and locations of the taps, the agencies and contact persons,
the addresses and tel ephone numbers, etc.

630.4.3 Tapping and Associated Fees: Except for meter service connections, taps shall be made by the Agency at prevailing
rates or by approved Contractors when allowed or requested by the Contracting Agency. After installation of the tapping sleeve
and valve, the Contractor shall provide an excavation sufficient in size to accommodate the tapping operation.

The Contractor shall pay the established shutdown charge to the Contracting Agency every timeit is necessary to shut off valves
and take a section of awater main out of services.

The above charges, as well as charges for tap connectionsto steel cylinder and reinforced concrete pipe, are subject to change,
as established by the Contracting Agency.

630.5 BUTTERFLY VALVES

(A) 16inchesand larger:

Valves shall be in accordance with AWWA C-504 |atest revision as modified herein:

(D)

Valvebody shall be of cast iron or ductileiron with connecting ends one of or acombination of Flanged (Short Body),

mechanical joint or ACP Hub End.

)
3
(4)
()
(6)
(7)

Valves shall be Class 150-B unless otherwise specified.

When requested the manufacturer shall furnish records of tests specified in AWWA C-504.
Shaft seal may be O-ring seal, V-type packing or pull down packing.

The valve disc may be either cast iron or ductile iron.

Valves and operators shall be for direct burial installation.

Valves to be furnished with manual operators and 2 inch square operating nut. Operator torque rating shall be

calculated in accordance with AWWA C-504.

(8)
(9)

Valves shall open when turning the operating nut counter-clockwise.

Valves shall beinstalled with valve shaft in a horizontal position and the operating shaft vertical.

(10) All interior ferrous surfaces exposed to fluid flow shall be epoxy coated to a minimum dry film thickness of 6 mils.
Epoxy coatings shall be factory applied by an electrostatic or thermosetting process in accordance with the manufacturer's
printed instructions. The epoxy materials used shall be 100% powder epoxy or liquid epoxy that conforms to the
requirements of AWWA C-550, and to the prevailing requirements of the Food and Drug Administration and of the
Environmental Protection Agency.

(11) All exterior ferrous surfaces, except finished or bearing surfaces, shall be factory coated with two coats of asphaltic
varnish conforming to Federal Specification TT-V-51c, or shall be epoxy coated as required above for interior surfaces.

(12) A manufacturer's affidavit of compliance shall be furnished.

(13) Shop drawings shall be furnished.
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(B) 3inchesthrough 12 inches:

This specification generally describes valves and operator assemblies designed for underground service, as manufactured by
Dresser Industries, B-1-F Industries Incorporated, Henry Pratt Company, Allis Chalmers Manufacturing Company, or approved

equal.

Where material or equipment is designated on the plans or in this specification by a trade or manufacturer's name, it is so
designated primarily to establish standards of quality, finish, appearance and performance.

All specific requirements of this specification must be adhered to, and all necessary modifications shall be made in the article
specified by the trade name, type or model or manufacturer's equipment to make it conform to al specific requirements of this
specification.

The valves shall be in accordance with AWWA C-504, Class 150-B, except as modified herein:

(1) Vaveendsmay bethethintypeor wafer typeto beinstalled between flangesdrilled in conformancewithASA B 16.1-
125 or may be flanged both ends or the valves may have bell endswith rubber gaskets, for cast iron pipe or asbestos cement
pipe conforming to the kind of pipe being used.

(2) Vavesshall bedesigned for buried servicewiththevalve shaft in ahorizontal position and the operating shaft vertical.
(3 Vavesshal be left-hand opening, counter-clockwise unless shown otherwise on the plans.

(4) Discsshall beNi-Resist, ASTM A-436, Type 1, or castiron, ASTM A-48, Class 40, in accordance with the following
variations:

(@ Castirondisc may be used providing the rubber seat ring is contained on the disc with the rubber ring closing
against a Type 304 stainless steel ring or a bronze ring contained in the body of the valve.

(b) Ni-Resist disc may be used where rubber seat is contained in the valve body.

(c) Vaveswithrubber seatsinthevalve body may have cast iron discswith aType 304 stainless steel or bronze edge
seating surface retained on the edge of the disc.

Shaftsand disc shaft fasteners shall be constructed of Type 304, stainless steel, unlessthe shaft iscompletely sealed fromtheline
fluid. Valve shafts completely sealed from the line fluid may be of high strength steel with al other metal partsin contact with
the line fluid to be Type 304 stainless steel.

Valves with rubber seat mounted in the body shall have the rubber either bonded or mechanically retained in itsfinal position.
Rubber seatswhich are on the disc edge shall be retained by a clamping ring and screws. Clamping ring and screws shall be made
of 18-8 stainless steel, Type 304, or bronze conforming to ASTM B-61 or ASTM B-584.

Manual operators shall have AWWA 2 inch square operating nuts and shall require at least 2 turns per inch diameter to rotate the
disc 90 degrees. Operators must accept aminimum of 300 ft. Ibs. input torque on stops at ends of travel without damageto valve
or operator. The operator torque rating shall equal, or exceed, the valves shown in Table | of AWWA C-504 for valve class
specified above.

All interior ferrous surfaces exposed to fluid flow shall be epoxy coated to a minimum dry film thickness of 6 mils.

Epoxy coatingsshall befactory applied by an el ectrostatic or thermosetting processin accordance with the manufacturer's printed
instructions.

The epoxy materials used shall be 100% powder epoxy or liquid epoxy that conformsto the requirements AWWA C550-81, and
to the prevailing requirements of the Food and Drug Administration and of the Environmental Protection Agency.

All exterior ferrous surfaces, except finished or bearing surfaces, shall be factory coated with 2 coats of asphaltic varnish
conforming to Federal Specification TT-V-51c, or shall be epoxy coated as required above for interior surfaces.
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630.6 AIR RELEASE AND VACUUM VALVES:
Valve assemblies shall be furnished and installed where shown and as detailed on the drawings.
(A) Air release on water mains shall be controlled by the use of an air release valve assembly, or size and type as shown on the
plans. Air release valves shall be of the flanged or screwed type as shown and shall be similar and equal to Apco, Crispin or
Simplex.
(B) Vacuum and Air Relief when called for on the plans shall be controlled by a vacuum relief valve on the air release valve
noted above and the valves shall be of the same manufacture or may be acombination air and vacuum valve assembly similar and
equal to Apco, Crispin or Simplex.
630.7 CONSTRUCTION METHODS:

All valves, their supports, manholes, vaults, and valve boxes shall be installed in accordance with Section 610.

Valves 16 inchesand larger, before being shipped fromthefactory, shall have the flanged ends completely covered with plywood.
Plywood shall be |eft on the valve until just before installation in the line.

630.8 MEASUREMENT:

Measurement will be by the unit each of the various kinds and sizes of valves, manholes, vaults, or tapping sleeves and valves,
including valve boxes and covers.

630.9 PAYMENT:

Payment will be made at the unit price bid each and shall be compensation in full for the completeinstallation in place including
al labor, materials, equipment, and all incidentals necessary to compl ete the installation. The compensation will aso include the
cost of necessary pavement replacement in excess of the pay widths allowed in Section 336 for pavement replacement over pipe
trenches.

End of Section
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SECTION 631
WATER TAPSAND METER SERVICE CONNECTIONS
631.1 DESCRIPTION:

This specification covers work by Contractors installing water services in new subdivisions by Permit and in projects under
Contract. All the material s used shall comply with applicable standard specifications and the work performed in accordance with
these specifications and standard details. The service connections shall be complete and all material shall be furnished by the
Contractor except for the water meter.

All water service connections shall be constructed of Type K copper tubing or ultra high molecular weight polyethylene pipe of
nominal iron pipe outside diameter.

All new subdivision water lines shall be staked for line and grade at 100 foot intervals by the Developer's Engineer prior to
congtruction. All meter locations shall be staked by setting two stakes for line and marking one of the stakes for grade.

631.2 MATERIALS:

Copper pipe, tubing and fittings shall conform with Section 754. Polyethylene pipe shall conform with Section 755.
All fittings, pipe and tubing for polyethylene and copper pipe shall be as noted on standard details.

631.3 INSTALLATIONS:

631.3.1 General: Installation of copper tubing for meter service connections shall be in accordance with Section 754.
Meter service connection with copper tubing shall be in accordance with standard details.

The water service connection shall include the tap on the main, the corporation stop, the saddle if applicable, service pipe,
appurtenant fittings, the curb stop, meter box and meter box cover, in accordance with standard details. Water meter boxes shall
beinstalled in accordancewith standard detailsto line and grade set by the Devel oper's Engineer. Upon acceptance, the Devel oper
shall be responsible for damage to water meter boxes and covers until such time as the meters are installed by the Contracting
Agency.

After the installation and acceptance of the water main and meter service pipe connections the water meter will be installed by
the Contracting Agency upon proper application and payment of prevailing fees.

631.3.2 Standards: Except as otherwise specified al work shall be done in accordance with Sections 601 and 610.

631.3.3 Excavation and Backfill: The backfilling and compaction may be done as soon as the servicelineisinstalled, except
backfilling and compaction shall not be completed around the corporation stop at the main water line until after inspection and
recording of all tap locations. Trench bottom must be smooth and free of sharp objects. The minimum width of trench for water
service pipe shall be 3 inches. The minimum depth of service pipe shall be 30 inches below the finished paving grade.

631.3.4 Polyethylene Pipe: Polyethylene pipe shall not be kinked, gouged or damaged during installation and backfilling
operations. The pipe shall be placed in the trench allowing at least 12 inches per 100 feet for thermal contraction and expansion.
Polyethylene pipe has a high thermal expansion and should never be confined under tension. The pipe should not be stored in the
sun or left in the trench under abnormal high temperature. The pipe shall be carefully snaked in the trench bottom and covered
up with uniform slack throughout its length. In trenches less than 8 inches in width, the expansion shall be obtained by making
the tap on the opposite side of the main from the water meter and providing aloop of slack service pipe back over the top of the
water main. Before installing, inspect pipe to detect any damage that may be caused by shipping, storage or handling. Damage
spots can be cut out and pipe recoupled with Ford C-66-33, C-66-44, or approved equal brass compression fitting to form a
continuous length. Damaged pipe shall not be used. Polyethylene pipe shall be cut only with atubing cutter with rollers properly
designated for the size of pipe being cut. When polyethylene pipeisused, the meter box setting must be placed parallel to the back
of the sidewalk in accordance with standard details. Polyethylene pipe shall be installed with large sweeping bends with radius
of not less than 18 inches. Polyethylene pipe has a cold flow characteristic and must not be installed under a stressed condition.
Compressionfittings only may be used with the plastic being held securely between metal to metal. Stainless steel or brassinserts
shall be placed in the proper position in each compression fitting with care taken to assure that the insert remainsin place when
the fitting is tightened. All meter service lines shall extend at right angles from the main to the curb lines.
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631.3.5 Service Taps: Oneinch and 3/4 inch service taps to new meter mains may be made with a saddle, tapped coupling or
direct tap in accordance with the following provisions:

The Devel oper may use heavy tapped couplingsfor meter service connectionson all sizes of pipeincluding the 3 inch pipein cul-
de-sac streets. Bronze corporation stops must be installed in the tapped couplings prior to pressure testing or disinfection of the
water main. Normally in subdivisions no saddles are required for 6 inch pipe and larger. At the Contractor's option, saddles may
be used on all 6 inch pipe and larger. All service connections on mgjor and collector streets shall be made with saddles or heavy
duty tapped couplings regardless of the water main size or service pipe size. All taps on pipe smaller than 6 inches must be made
by either a saddle or heavy tapped coupling with bronze insert. Direct taps must be made by the use of a corporation stop with
tapered AWWA machine thread. All wet taps must be made by the Mueller Type B-100 tapping machine or approved equal. A
sharp tapping bit must be used in order to obtain clean sharp threads. In general, each tapping tool should be resharpened or
discarded after making 6 taps. The minimum distance between taps, saddles, and tapped couplings shall be 3 feet.

631.4 TESTING:

All services, service taps and fittings shall be tested along with the water main in accordance with Subsection 610.14.

631.5 CLEANUP AND COMPLETION:

Upon completion and acceptance of all phases of the water main and meter service lines the Developer shall release the new
subdivision water system to the Contracting Agency for final operation and mainten