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GENERAL CONDITIONS

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 Arizona Fire Rating Bureau

AGC Associated General Contractors of America, Inc.
Agg Aggregate

ADOT Arizona Department of Transportation
Ahd Ahead

AIA 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

Bivd 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

CB
CBF&C
CCor C/C
CE
Cem
CF

cfs

CIp
CIPP
CLorC
Cm
CMP
CO

Col
Conc
Const
CP
CTB

Cu

Deg
DF
DG
Dia
Dim
DIP
Div
Dr
Drwg

' Dwy

Ea

Ease

E

EC

ECR

El or Eiv
Equa or Eq
EVC

Ex or Exist

F

FB
F&C
FH
FLorF
Fl1 El
Fnd
fps
FS
FSS
Ft

Centigrade or Curb

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 metal 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 ‘
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Ga
Galv
GL

gpm
Gr

HC
Hdwl
Horiz
Hwy

ICA
ID

IEEE
Inv

P
IPS

- MCR

MHF&C
Min
Misc
ML orM
Mm
Mon
MTD

NBS

SECTION 101

Gutter
Gage

* 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

North :
National Bureau of Standards
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NCPI National Clay Pipe Institute

NE Northeast

NEC National Electric Code

NEMA National Electrical Manufacturer's Association
NFPA National Fire Protection Association
NP Non-plastic

NPI Non pay item

NSC National Safety Council

NSF National Sanitation Foundation
NW Northwest

No Number

oC On center

OD Outside diameter

Oz Ounces

P.C Point of curvature

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

POC Point of Curve

POS Point of Spiral

PP "Power pole

ppm Parts per million

PRC Point of reverse curve

Prod Produced

Prop Proposed or property

psi Pounds per square inch

psf Pounds per square foot

PT or POT Point-of Tangent

P&TP Power and telephone pole

Pvmt Pavement

Q Rate of flow

R Radius

RC Reinforced concrete

RCP - Reinforced concrete pipe

Rd Road

Rdwy Roadway

Reinf Reinforced, Reinforcing

Ret Wall Retaining Wall

RGRCP Rubber Gasket Reinforced Concrete Plpe
‘Tpm - Revolutions Per Minute

Rt Right

R/W Right-of-way

S South or slope

SAE Society of Automotive Engineers
San Sanitary

sc Spiral to Curve

SCCp Steel cylinder concrete pipe

SD Storm drain or Sewer District

Sdl Saddle
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Sec Seconds

Sect Section

SE Southeast

Sht Sheet

Spec Specifications

SPR Simplified Practice Recommendation
Sp MH Special manhole

Sq FtYd Square Foot, Yard

SS Sanitary sewer

St Street

Sta Station

Std Standard

Strgr Structural grade

Struct Structure or structural

Sw 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 Typical

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

vC Vertical curve

VCP Vitrified clay pipe

Vert Vertical

w West or width

W1 Wrought iron

WS Wearing surface

Wt © Weight

Yd Yard

feet or minutes
inches or seconds
degrees

percent

number or pound
at

per

equals

N ~@®*LK ° s~



SECTION 101

101.2 DEFINITIONS AND 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, as required by law, inviting bids for work to be performed or materials to be
furnished.

Agency: The governmental agency for which the construction is being done, either by permit or contract.

Architect: The individual or firm who has accomplished the architectural services for 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 area from 1 foot above
the top of the pipe or conduit to the existing or proposed finished grade of pavement.

Base Course: The upper course of the granular base of a pavement or the lower course of an asphalt concrete pavement
structure.

Bedding: Is the material 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.

Board of Supervisors: The Maricopa County Board of Supervisors acting 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 a track or passageway for carrying traffic or other moving loads and having a length measured along 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) The clear width measured at right angles to the longitudinal 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.



SECTION 101
Calendar Day: Everyday shown on the calendar,

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

“Careful and prudent manner” means conducting excavation in such a way 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 changes in the work or to perform extra
work, 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: The number of calendar days for completion of an act, including authorized time extensions. In case a
calendar 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 a legal holiday, that shall be excluded.

Conflicting Utility: An existing utility, shown or not shown on the plans is 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, alteration, 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: This is a minor bid item which is likely, but not certain, to occur during the course of work. If the
Engineer determines that this work is required, the Contractor will accomplish the work and payment will be made based
on the contingent unit bid price included in the proposal. Since the quality 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 all 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 thcrcm The Contract Documents are herewith by
reference made a part of the contract as if fully set forth therein.

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

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

Contractor: The individual, 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.



SECTION 101

Emergency: Unforeseen occurrences and combinations of circumstances involving 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.

Equipment: (Construction) — All machinery and equipment, together with the necessary supplies for 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 a functional design.

Extra Work: 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 bars to insure saturation
of the entire lift.

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

Foundation: For buildings or structures, this will be the substructure. For pipe this will be the native material or prepared
material on which the pipe rests; normally, this is 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 a special 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.

Inspector: 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 a rigid pipe of sufficient length to reach the bottom of the lift being densified. In all cases, the entire lift
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
laboratories acceptable to and/or authorized by the Engineer to test materials and work involved in the Contract.

Major Item: Any item of work and/or materials having an original contract value which exceeds ten percent of the amount
of the original contract.

Materials: Any substance specified in the project, equipment and other material used or consumed in the performance of
the work. :

Median: The portion of a divided highway separating the roadways used by traffic going in opposite directions.

Non Pay Item: An item 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 he is the 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,

10



SECTION 101

Obligee: One to whom another is obligated.

Open Trench: The excavated area shall be considered as open trench until all the aggregate base course for pavement
replacement has been placed and compacted or, if outside of a pavement area, until the excavated area is brought to finish
grade or natural grade.

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

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 materials
to the Contractor or his Subcontractors. :

Performance Bond: The security 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: The license 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: The individual, firm or corporation primarily liable on an obligation, as distinguished from a surety.

Profile Grade: The trace of a vertical plan intersecting the top surface of the proposed wearing surface, usually 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 a bidder 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 bids to 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.

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

11



SECTION 101

Referred Documents: On all work authorized by the Contracting Agency, any referenced documents in 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 general term denoting the area adjoining the outer edge of the roadway. Extensive areas between the roadways
of a divided highway may also be considered roadside.

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 seedmg,
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 mcludmg all appurtenant structures
and other features necessary for proper drainage and protection. Where curbs exist, it is that portion of roadway between
the faces of the curbs.

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

Shop Drawings: Drawings or reproduction of drawings, detailing; fabrication and erection of structural elements, falsework
and forming for structures, fabrication of reinforcing steel, installed equipment and installation 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, alleys, 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, sw1mmmg pools, and other features which may be encountered in the work and not
otherwise classed herein.

12



SECTION 101
Subbase: The lower course of the base of a roadway, 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 below the bearings of simple and continuous spans, skewbacks of
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 Sections 9-601
and 11-701 of the Arizona Revised Statutes.

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: The individual, 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 obligations incurred.

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

Title or 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 the location of the proposed work.
Traveled Way: The portion of the roadway for the movement of vehicles, exclusive of shoulders and auxiliary lanes.

“UndergroundFacility” means any item which shall be buried or placed below ground for use in connection with the storage
or conveyance of water, sewage, electronic, telephone or telegraphic communications, electric energy, oil, gas or 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, transmissionlines, overhead or underground wires, railroads, storm drains, sanitary sewers,
irrigation facilities, street lighting, traffic signals, and fire alarm systems, and appurtenancesof 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): The reservoirs, pipe lines, wells, pumping equipment, purification works, mains, service
pipes, and all related appliances and appurtenancesutilized in the procurement, transportation and delivery of an adequate, safe,
and palatable water supply for the Contracting Agency.

Work: Any or all of the improvementsmentioned 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.

13



SECTION 101

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 operations to 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 be in
progress at that time.

101.3 In order to avoid cumbersome and confusing repetition of expressions in these specifications, it is provided that whenever
anything is, or is to be, done, if, as, or, when, or where contemplated required, determined, directed, specified, authorized,
ordered, given, designated, indicated, considered necessary, deemed necessary, permitted, reserved, suspended, established,
approval, approved, disapproved, acceptable, unacceptable,suitable, accepted, satisfactory, unsatisfactory,sufficient, insufficient,
rejected, or condemned, it shall be understoodas if the expression were followed by the words by the Engineer or to the Engineer.

SECTION 102

BIDDING REQUIREMENTS AND CONDITIONS

102.1 ELIGIBILITY AND PREFERENCE:

The employment of Contractorsand 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 prospectivebidder may examine and/or purchase plans, special provisions, and proposal pamphlets at 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 materials to be furnished, and have a bid 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 special provisions, the contracting agency’s supplements and all
supplementary documents are essential parts of the contract, and a requirement occurring in one is as binding as though 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 govern is as follows form highest to lowest: special provisions, plans,
agency’s supplements to the standard specifications, agency’s supplements to the standard details, standard specifications and
standard details.

N

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 QUANTITIES IN 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 materials 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 all 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.

Revised 1997 14



SECTION 103

(D) Additional Insured: The Contracting Agency, its officers, agents and employees shall be named as insureds on policies
listed in (A) and (C) and this shall also be indicated 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.

103.6.2 Indemnification of the Contracting Agency Against Liability: The Contractor agrees to indemnify and save
harmless the Contracting Agency, its officers, agents and employees, and any jurisdiction or agency issuing permits for any
work included in the project, their officers, agents and employees, hereinafter referred to as Indemnitee, from all suits,
including attorney's fees and cost of litigation, actions, loss, damage, expense, costs or claims, of any character or any nature
arising out of the work done in fulfillment of the terms of this contract or on account of any act, claim or amount arising or
recovered under Workmen's Compensation Law, or arising out of the failure of the Contractor or those acting under
Contractor to conform to any statues, ordinances, regulations, law or court decree. It is the intent of the parties to this contract
that the Indemnitee shall, in all instances, except for loss or damage resulting from the sole negligence of the Indemnitee,
be indemnified against all liability, loss or damage of any nature whatever for or on account of any injuries or death of person
or damages to or destruction of property belonging to any person arising, out of or in any way connected. with the
performance of this contract, regardless of whether or not the liability, loss or damage is caused by, or alleged to be caused
in part by the negligence, gross negligence or fault of the indemnitee. It is agreed that the Contractor will be responsible for
primary loss investigation, defense and judgment costs where this contract of indemnity applies.

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 less than 15 or more than 20 calendar days after the date of the first 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.
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.

Unless otherwise specified in the special provisions, he shall furnish all labor, materials, equipment, transportation, utilities,
services and facilities required to perform all work for the construction of the project within the time specified.

20



SECTION 104

All existing concrete or biturninous 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 prices in 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 a temporary 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, commercial 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 a manner as to
provide a reasonably satisfactory and safe surface for vehicular and pedestrian traffic. When rough grading is completed,
the roadbed shall be brought to and maintained in a reasonably smooth condition, satisfactory and safe for vehicular traffic
at the posted speed limit. Pedestrian walkways shall be provided and maintained in a like manner. The Contractor shall
accomplish any additional gradmg operatlons and/or repairs, including barricade replacement or repairs during working and
nonworking periods which, in the opinion 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 all required dust control
measures. This includes temporary yard or staging areas.

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 is corrected. No additional compensation or time will be allowed as a result of such suspension and the Engineer
has the 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, all 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 equipment, and all
parts of the work area shall be left in an acceptable condition.
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104.2 ALTERATION OF WORK:

*104.2.1 By the Contracting Agency: The Contracting Agency reserves the right 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 alterations and changes shall not invalidate the contract nor release the surety and the Contractor
agrees to 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 the total
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 Due to 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 as inherent in work of the character
provided for in the 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 in writing 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 obtained 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 determine
whether 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) Material 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 material will be made.

E) After any portion of the work 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 Due to Extra Work: The Contractor shall perform unforeseen work, for which there is no unit bid price in the
proposal, whenever it is deemed necessary or desirable by the Engineer in order to fully complete the work as contemplated.
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. ' ‘

Should the Contractor claim that any instructions received involve extra work under the contract, he shall give the 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.

"Not applicable in improvement district projects.
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If this extra work is performed by others, the Contractor agrees to cooperate fully with the other source accomplishing this
work 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
be in 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 Due to the Failure of the Contractor to Properly Maintain the Project:

A) If the Contractor fails to 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 fails to comply with the Engineer's written order to provide adequate 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 agrees to cooperate fully with the other source accomplishing this work and agrees that this action shall
not invalidate the Contract or release the surety.

SECTION 105
CONTROL OF WORK
105.1 AUTHORITY OF THE ENGINEER:

The Engineer will decide all 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 as to the acceptable fulfiliment 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 changes in the work, not involving extra work 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 failure to carry out provisions of the contract; for failure to 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 be in the public interest. :

105.2 PLANS AND SHOP DRAWINGS:

The Contractor shall submit, for review, a proposed schedule of shop drawings and product data submittais. 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,

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 schedule established in
conjunction with the Contracting Agency so as to cause no delay in the work schedule. The Contractor shall certify, by
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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 the time 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 submittals in 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 a specified 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 is to 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.

105.3 CONFORMITY WITH PLANS AND SPECIFICATIONS:

All work performed and all materials furnished shall be in conformity with the lines, elevations, 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 which will provide for an appropriate adjustment in the contract price for such work or materials as he deems
necessary 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 specifications and have resulted in an inferior or unsatisfactory product, the work
or materials shall be removed and replaced or otherwise corrected by the Contractor at no additional cost to the Contracting
Agency.

In all instances wherein the items and/or specifications require installation or construction in accordance with either
manufacturers' or suppliers' recommendations and/or instructions, said recommendations and/or instructions shall be
submitted with the applicable 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 omission in the plans or specifications. In 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.
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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 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 Contractors in every way possible.

The Contractor shall at all times be present at the work in person or represented by a competent superintendent authorized
to receive and fulfill instructions from the Engineer and who shall supervise and direct the work. 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 a foreman 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) In the 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 file with the Engineer, the names, addresses, and telephone numbers of representatives who 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 extra shifts 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.

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, pipe lines, and other appurtenances within or adjacent to
the limits of construction, made as soon as practicable. :

The Contractor shall comply with the requirements of ARS-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 resolve all problems with the
utility owners concerned.

Where water users association facilities obstruct construction of the work, 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 sti:mdards,
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 materially 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 proposal all of the permanent and temporary utility
appurtenances in 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.
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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.

In general, 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 those intended for the
conveyance or storage of water and sewage. The excavation shall be left 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 a railroad right of way is included 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 rcquired by the railroad company for the period of time in which
work is performed on or adjacent to the railroad company's property, and until such work has been satisfactorily completed
and all 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).

105.7 COOPERATION BETWEEN CONTRACTORS:

The Contracting Agency reserves the 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 his work so as not 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 harmless the Contracting Agency from any and all damages or claims that 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. A

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 Contractors within the limits of the same project. He shall join his work with that of others in 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, extra work, or extension of time
caused by any other Contractors working within the limits of the same project.

105.8 CONSTRUCTION STAKES, LINES AND GRADES:

The Engineer will set construction stakes establishing lines and grades for road work, curbs, gutters, sidewalks, structures
and centerlines for utilities and necessary appurtenances as he may deem necessary, he will furnish the Contractor with
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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 stakes and 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 days in advance of when he will require survey
services in connection with any portion of the work.

The Contractor shall set the construction stakes for buildings establishing lines, grades, and elevations to include necessary
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 deficiencies in the
work of the Contractor; but, the furnishing of such services will not make the Inspector 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 all or any part of the work and to the preparation, fabrication or manufacture of the materials to
be used. The inspector will not be authorized to alter or waive the provisions of the contract. The inspector will not be
authorized to issue instructions contrary to the plans and specifications or to act as foreman for the Contractor.

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 the work by the Engineer or his authorized representative shall not be considered as direct control of the
individual 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 assistance by the
Contractor as is required 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. Failure to reject any defective work
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 have the right 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.
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105.11 REMOVAL OF UNACCEPTABLE AND UNAUTHORIZED WORK:

Unacceptable work, whether the result of poor workmanship, use of defective materials, damage through carelessness 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.

In the case of a contract for the placing of a course upon a course or 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 fails to 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 agrees to 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 ard accomplish
a partial acceptance inspection. The written agreement will include a revised construction schedule, responsibilities for
maintenance of the partial 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 a structure, 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, upon inspection, that the work has been 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 alter any terms of the contract.

(B) FINAL ACCEPTANCE: Upon due notice from the Contractor of presumptive completion of the entire project, the
Engineer will make an inspection. If all construction provided for and contemplated by the contract is found completed to
his satisfaction, that inspection shall constitute the final inspection and the Engineer will make the final acceptance. The
Contractor will be notified in writing of this acceptance as of the date of the final inspection.
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If, however, the inspection discloses any work, in whole or in part, as being unsatisfactory, the Engineer will give the
Contractor the necessary instructions for correction of same, and the Contractor shall immediately comply with and execute
such instructions. 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.

SECTION 106
CONTROL OF MATERIALS ‘
106.1 SOURCE OF MATERIALS AND 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 materials used on the work shall meet all quality réquirements 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, all materials used in the project shall be new and unused. Additionally, any new materials used in
this project 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 SAMPLES AND TESTS OF 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 a laboratory designated by the Engineer.

The Contracting Agency will pay for the initial or normal test required by the Engineer to guard against unsuitable materials
or defective workmanship. Additional tests, required due to failure of the initial or normal test(s), shall be paid for by the
Contractor. The Engineer will designate the laboratory which will accompllsh 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 tests will be made in 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.

The laboratory responsible for the test shall furnish at least one copy of the test results to the Contracting Agency or his
designated 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 materials to 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:
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(A) The Engineer 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.

It is understood that the Contracting Agency reserves the right to retest all materials, prior to their use in the work, upon
delivery.

106.4 TRADE NAMES AND SUBSTITUTIONS:

Plans and specifications may contain references to equipment, materials or 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
shall 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.
This will include all 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 request 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) The submittal, for purposes of review, number of copies, etc., shall follow the procedures as outlined in Section 105.2,
except in the case of response time. If the Engineer does not respond in a timely mannet, 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) There will be no additional costs to the Contracting Agency for the substitution. If the substitution yields a net savings
in 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.

(I) If the substitution is accepted and an adjustment in the contract cost and/or contract time is in order, a change order will
be issued to the Contractor for the changes.
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106.5 STORAGE OF MATERIALS:

The Contractor shall provide storage facilities and exercise such measures as will insure the preservation of the quality and
fitness of all materials and/or equipment to be used in the work. Stored materials and/or equipment, even though approved
before storage, may again be inspected prior to their use in the work. Stored items shall be located so as to 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 requxred 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 as to preserve their quality and fitness for the work.
106.7 UNACCEPTABLE MATERIALS:

All materials and/or equipment not conforming to the requirements of the specifications, whether in place or not, may be
rejected. Rejected materials and/or equipment shall be removed immediately from the site of work unless otherwise permitted
by the Engmeer No rejected material and/or equipment, the defects of which have been subscquently 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 as included in the contract price for
the pay item with which they are used.

Remainder of this page is reserved for future use.
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WATER AND SEWER
SECTION 601

TRENCH EXCAVATION, BACKFILLING AND COMPACTION

601.1 DESCRIPTION:

The work covered by this specification consists of furnishing all plant, labor, equipment, appliances and materials, and
performing all operations in connection with the excavation and backfilling of trenches 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 following dimensions,
unless otherwise specified in the special provisions, indicated on the plans, and/or approved by the Engineer.

TABLE 601-1
Maximum Width At Top Of Minimum Width
Pipe Greater Than At Springline
Size Of Pipe (L.D.) 0.D Of Barrel Each Side of Pipe
Less than 18" 16" 6"
18" to 24" inclusive 19" 7v"
27" to 39" inclusive 22" ' 9"
42" to 60" inclusive , % O.D. 127
Over 60" 36" 12"

The width of the trench shall not be greater than the maximum indicated above, 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 above is exceeded at the top of the pipe the Contractor shall provide, at no
additional cost to the Contracting Agency, the necessary additional load bearing capacity by means of bedding, having a
higher bedding factor than that specified, higher strength pipe, a concrete cradle, cap or encasement, or by other means
approved in writing by the Engineer.

601.2.3 Trench Grade: Alignment and elevation stakes shall be furnished the Contractor at set intervals and agreed upon

offsets. On water main projects, elevation stakes will be furnished only when deemed necessary by the Engineer. In all cases
where elevation stakes are furnished, the Engineer will also furnish the Contractor with cut sheets.
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SECTION 601

For all pipe 12 inches or greater in diameter, the Contractor shall excavate for and provide an initial granular bedding at least
4 inches thick 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 the joints and to insure that the pipe will rest upon the prepared bottom of the trench, and not be supported by any
portion of the joint. '

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

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 along its entire length,
except for portions of the pipe where it is necessary to excavate for bells and for proper sealing of the pipe joints.

601.2.5 Overexcavation: Except at locations where excavation of rock from the bottom of the trench is required, care shall
be taken not to excavate below the depth indicated.

Unauthorized excavation below the specified grade line shall be refilled at the Contractor's expense with ABC material
compacted to a uniform 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, Inlets, Catch Basins and Other Accessories: The Contractor may excavate
to place the concrete structure directly against the excavated surface, provided that the faces of the excavation are firm and
unyielding and are at all points outside the structure lines shown on the plans. If the native material is such that it will not
stand without sloughing or if precast structures are used, the Contractor shall overexcavate to place the structure and this
overexcavation shall be backfilled with the same material required for the adjoining pipe line trench and compacted per Table
601.2.

. Any unnecessary excavation below the elevation indicated for the foundation of any structure shall be replaced with the same
class of concrete specified for the structure and be placed at the same time. The additional concrete placed below the
indicated elevation 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, alleys, 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 1V inches or % of the thickness,
whichever is greater,

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 pérmitted outside limits of cuts, Surfacing materials removed shall be hauled from the job site
immediately, and will not be permitted in the backfill. . -
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SECTION 601

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 sufficientdistance 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 a letter to the Contracting Agency stating the location of each
disposal site for all excess or unsuitable material and certify that he has obtained the property owner's permission for the disp osal
of all such materials.

Where the plans and/or special provisiohs 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 the removal of same, shall be included in
the unit price bid per foot for the pipe.

All shoring and sheeting deemed necessary to protect the excavation and to safeguard employees, shall be installed. 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, where the construction is in any stage of completion (excavation, pipe laying or backfilling),
shall not exceed 1320 feet in the aggregate at any one location.

Any excavated area shall be considered open trench until 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 convenientpassage 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: Unless otherwise shown on the plans or stated in the specifications,all 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 damages to 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 arrangementsand agreements with the owner and shall be completely responsible for
all costs concerned with the relocation or shutdown and reconstruction. All property shall be reconstructed in its original or new
location as soon as possible and to a condition at least as good as its 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.

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, relocate the utility, change the
alignment and grade of the trench or as a last resort, declare the conflict as “extra work” to be accomplished by the Contractor
in accordance with Section 104,
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601.3.2 Irrigation Ditches, Pipes and Structures: The Contractor shall contact the owners of all irrigation facilities, and make !
arrangements for necessary construction clearances and/or dry-up periods.

All irrigation ditches, dikes, headgates, pipe, valves, checks, etc., damaged or removed by the Contractor, shall be restored to
their original condition or better, by the Contractor at no additional cost to the Contracting Agency.

601.3.3 Building, Foundations and Struct ures: Where trenches are located adjacent to building, foundations, and structures,
the Contractor shall take all necessary precaution against damage to them. The Contractor shall be liable 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 supports for the various types and sizes of sewer, water and utility lines
shall 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 Gas Lines: These underground 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.

There will be no measurement or payment for this work. The Contractor will include all associated costs in 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 is to 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 continuouslyin 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'% 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 consolidationis used, bedding for conduits, 24 inches or less in 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 is used, the moisture content shall be such that the specified compaction can be obtained. The
first lift shall be 8 inches or %, 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 be sound earthen material free from broken concrete, broken pavement, wood or other deleterious
g material. Unless otherwise specified, this may 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
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.

2

Revised 1997 190



SECTION 601

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" to 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 special provisions, the trench backfill shall be
thoroughly compacted to not less than the following densities 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 den sity 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 is as follows:

TABLE 601-2
MINIMUM DENSITY REQUIRED
From From 2’ Below From 1' Above
Surface To Surface To Top of Pipe
Backfill 2’ Below 1’ Above Top to Bottom
Type Location Surface of Pipe of Trench
1 Under any existing or proposed 100% for 90% 90%
pavement, curb, gutter, sidewalk, or granular
such construction included in the 95% for non-
contract, or when any part of the granular
trench excavation is within 2’ of the
above.
1 On any utility easement street, road 85% 85% 90%
or alley right-of-way outside limits
of (D).
m Around any structures or exposed 95% in all
utilities cases

Note: The type 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 the above.
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A considerationin determiningthe backfill Types as shown on the plans, is based on the trench widths as shown in the Contract
Documents. If these trench widths increase beyond those widths referred to above and fall within the 2-foot limit of paved
surfaces and other improvementsdue to construction exigencies, the backfill designation for that portion within the 2-foot limit
of such improvements shall be Type I even though Type II backfill is shown on the plans.

601.4.5 Compaction Me@fhods: Water consolidation by jetting shall be accomplished with a 1'2” 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 across the trench at intervals 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 all conduit bedding. The Contractor shall be entirely responsible for
establishing each lift depth so as to 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 I.D. the first lift shall not exceed the springline of the
conduit.

Flooding is not acceptable as a water consolidation method unless authorized in the specification or by a written 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.

Where jetting 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 accumulated water.

The use of water consolidationdoes 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 consolidationis 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 I 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-90.

601.4.7 Rights-Of-Way Belonging to Others: Backfill and compaction for irrigation lines of the Salt River Valley Water Users'
Association and Roosevelt Irrigation Districts and for trenches in 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 contractand are included for the Contractor's
conveniénce only. It is not intended to imply that the character of the material is the same as that shown on the logs at any point
other than that where the boring was made, The Contractor shall satisfy himself regarding the character and amount of rock,’
grave, 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 Gas Lines: 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
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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 PAVEMENT REPLACEMENT AND SURFACE RESTORATION:

601.5.1 Grading: The Contractor shall do such grading in the area adjacent to backfilled trenches and structures as may be
necessary to leave the area in a neat and satisfactory condition approved by the Engineer.

601.5.2 Restoring Surface: All streets, alleys, driveways, sidewalks, curbs, or other surfaces, in which the surface is broken
into 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.

601.5.3 Cleanup: The job site shall be left in a neat and acceptable condition. Excess soil, concrete, etc., shall be removed
from the premises.

601.5.4 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 trenches that
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.

601.6 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.

SECTION 602

ENCASEMENT OF WATER OR SEWER PIPE
BY JACKING OR TUNNELING OPERATION

602.1 DESCRIPTION:

The Contractor shall furnish all 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.

The inside diameter of the steel liner plate or steel casing shall be a minimum of 12 inches larger 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,
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SECTION 610
WATER LINE CONSTRUCTION

610.1 DESCRIPTION:

The construction of all 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) The 4-inch through 16-inch 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 inches and larger may be either ductile iron, or concrete pressure pipe-steel cylinder type.

Ductile iron 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 mains in major streets shall have a minimum cover of 48 inches over the top of the pipe. Water mains in other
locations shall have a minimum cover over the top of the pipe as follows:

(A) 36 inches for mains smaller than 12 inches.
(B) 48 inches for mains 12 inches and larger.

Cover for water mains will 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 a length of pipe is required after it has been laid, it shall be removed and rejoined as for a
new pipe.

Every precaution shall be taken to prevent foreign material from entering the pipe while it is being placed in the line. At all
times when a pipe laying is not in progress, the open ends of the pipe line shall be closed by a water-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.

On mains sixteen (16) inches in diameter and larger where plans specify welding joints and where ductile iron pipe is
furnished, joints shall be restrained by an approved joint restraint method for the distance specified.
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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 all 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 be installed in accordance with AWWA C-600, except pipe and fittings shall be in accordance with
Section 750.

Ductile iron pipe shall be installed in accordance with this specification and pipe and fittings shall be in accordance with
Section 750.

610.5 POLYETHYLENE CORROSION PROTECTION:

610.5.1 General: Where called for in the plans and specifications or directed by the Engineer, pipe, valves and fittings shall
be 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.

610.5.2 Materials: The polywrap shall be of virgin polyethylene, not less than 8 mils in 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 24 percent of well dispersed carbon black with stabilizers.

The polywrap shall be secured as specified below with 2 inch 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 as listed below.
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TABLE 610
Polywrap Flat Tube Width (Inches)
Nominal Pipe
Diameter (Inches) Cast Iron'Or Cast Iron Or
Ductile Iron Ductile Iron
With Push-On Joints With Mechanical Joints
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

610.5.3 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 slipped over the spigot end and bunched up between the point of
support and the spigot end. After the pipe is installed 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 slipped 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, slip it over the end of the new length of pipe, and secure
in place with one circumferential turn of tape plus enough overlap to assure firm adhesion. Then slip the end of the polywrap
from the new pipe section over the end of the first wrap until it overlaps the joint at the end of the preceding length of pipe.
Tape it in place.

The loose 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 reducers in the line shall be covered with polyethylene in the same manner as pipe.

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. ’

610.5.4 Payment: Payment for this item shall be pef the provisions of Subsections 109.4 and 109.5 of the specifications

unless this item is specifically called for on the plans or in the supplemental specifications or special provisions as a specific
component and pay item for a given project.
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610.6 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 release and vacuum valves and corporation stops shall be in accordance with
Section 630.

Just before installation in the trench, valves shall be fully opened and closed to check the action, and a record made of the number
of turns required 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,
as jndicated on the plans.

Concrete supports shall be provided under valves in vaults and manholes, and shall be constructedan inch low, then grouted with
non-shrink grout. Adjustable pipe supports shall be as indicated 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 is required, or when two or more pieces
are joined, to form the valve box riser. Install extension stems on all valves where the operatingnut is 5 feet or more below grade.

610.7 MANHOLES AND VAULTS:

Construction shall consist of furnishing all materials and constructing manholes or vaults complete in place, as detailed, including
foundation walls, cast iron steps, frames, covers, and any incidentals thereto, at location shown on the plans.

Manholes shall be constructedto conform with the requirementsof 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.

610.8 FIRE HYDRANTS:

The Contractor shall furnish all labor, materials, and equipment necessary to install fire hydrants complete in place at locations
shown on the plans in accordance with the standard details 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 left in good working condition with the control valve open.
610.9 CONNECTION TO EXISTING MAINS:

Existing pipe to which connectionsare to be made shall be exposed by the Contractor as directed by the Engineer, to permit field
changes in line, grade or fittings, if necessary.
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All connections to 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 valves in the existing system.

After disinfected samples have been taken and the new work passes the bacteriological tests, the new line shall then be turned
over to the Contracting Agency with all branch lines and tie-in valves closed.

When shutdown of an existing water main is necessary 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. The water supply to some customers, such as hospitals, cannot be shut off at any time. Provisions to
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 be the Contractor'sresponsibilityto notify all customers in advance that the water will be turned off. When
possible, customers shall be notified 24 hours in advance and in no case, except in emergency, shall notification be less than 30
minutes. Notificationshall 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.

610.10 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 is to 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 be installed 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 relocated 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 boxes furnished by the Contracting Agency. Boxes may be picked up by the Contractor after written
authorizationis 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.
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610.11 FIRE LINE SERVICE CONNECTIONS:
Fire liﬂe service connections shall be installed in accordance with standard details.

The fire line 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.

610.12 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) Bolts and Nuts:

(1) For pipe 12 inches and smaller: Bolts and nuts for use in field connections or for connecting fittings shall be carbon steel
equivalent to ASTM A-307, Grade B, with cadmium plating in accordance with 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 '/; inch smaller than the bolt hole diameter. High
strength, heat treated cast iron tee-head bolts with 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 ductile iron 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 '/; inch smaller than the bolt hole diameters.

These bolted joints shall be protected as follows: 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 a film of not less than 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 alkali, to 3 parts sand. Before application of the cement mortar coating the area to be
protected shall be covered with a layer 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 be in
accordance with AWWA C-203 and shall be applied to the top part of the pipe or fittings by daubers for at least 2 coats for
a total 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 Manual M-11, Steel Pipe.

Pan Method: The coating pan is securely anchored in place on the underside of the pipe and straddling the connection to 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 pan is éomplctely filled. The drain plug or valve,
is then 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.

The upper portion of the connection, and all remaining exposed steel pipe, will then be coated by the use of a dauber. The
coal-tar coating shall be applied in at least 2 coats for a minimum 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 is formed 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
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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, Gaskets for flanges 20 inch and smaller shall be from 1/16 inch thick material. Gaskets for

flanges 24 inches and larger shall be from !/s inch thick material. Gasket material shall be J-M 109 as manufactured by Johns-
Manville Corporation or an approved equal. Physical characteristics of the rubber compound shall meet ASTM D-2000,

Class 4AA805A13.

(B) Flanges: Cast iron flanges shall conform to AWWA C-110 as to material, diameter, thickness, drilling, etc. Steel flanges
shall be ring or hub type, and shall conform to AWWA C-207, Class D. All flanges shall be drilled and have flange diameters

and bolt circles conforming to AWWA C-110, except bolt holes will be /s inch larger than the bolts given for the various

sizes. All bolts shall be as specified above and all flanges shall have a flat facing.

610.13 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 areas for pipe, valves and fittings larger than 16 inches in diameter shall be
calculated 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 Class 150 pipe tested at 188 psi bearing against undisturbed 3,000 psf
soil.

If soil or pressure conditions other than those stated above are encountered, the thrust block areas shall be calculated 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.

610.14 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 pressure test and leakage tests. The Contractor shall provide all 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 125 percent of class rating of pipe under test. The duration of each pressure test shall be at least 2 hours. Each section
of a new line between sectionalizing valves or between the last sectionalizing valve and the end of the project shall be tested
separately as required in AWWA C-600, and/or as modified 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 %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 is to 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 as is 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 the test section is under test pressure, a visual inspection for leaks may be made along the pipe line, and all visible
leaks repaired. The pressure test shall not begin until the pipe has been filled with water for at least 24 hours to allow for
absorption.

Revised 1996 206



SECTION 610

(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 assistance to conduct
the test.

The duration of each leakage test shall be at least 2 hours. To pass the leakage test, the leakage from the pipe line shall not
exceed the leakage allowed by the following formula:

_ NDJP

4500
in which
L = allowable leakage in gallon per hour.
N = number of joints in 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 pipe in inches.

= 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 leakage 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 all 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,
610.15 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 valves in the lines being disinfected shall be opened and closed several times during the
24 hour period of disinfection. ‘

610.16 PAVEMENT AND SURFACING REPLACEMENT:

Pavement and surfacing replacement shall be in accordance with the requirements of Section 336.

610.17 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.
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610.18 MEASUREMENT AND PAYMENT:
(A) Pipe:

(1) Measurement of all pipe shall be of the linear feet of pipe installed, measured along the centerline of the pipe, through
all 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, as the case may be, for all through runs of pipe. Measurement shall
be to the nearest 0.1 foot.

Measurement of branch line pipe shall start at the centerline of valve at connection to the main. Branches of tees that are
valved and capped will not be measured.

Measurement of meter service pipe shall be from the centerline of the new main to 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., complete
in 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 be included 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 be compensation in full for supporting or encasing existing pipe, as required on the plans, including
excavation, form work, reinforcing, concrete, handling and controlling flows in the existing pipe, removing and replacing
existing pipe where necessary, supporting, backfilling and compaction, and pavement and/or surfacing replacement required
in excess of pay width(s) allowed in Section 336.

(E) Concrete Thrust Blocks: Concrete thrust blocks and anchors for all pipe 16 inch and 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 cubic yard, and shall be compensation in full 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 inch and smaller pipe shall be included in the linear foot cost of the pipe.

(F) Valves: 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.
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(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 inch 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 stipulated
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.

SECTION 611
DISINFECTING WATER MAINS

611.1 CLEANING AND TREATING PIPE:

The interior of all pipe and fittings shall be kept as free as possible of all dirt and foreign material at all times, until the pipe
is 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 all pipe in the trench shall be completed before the work is stopped. If water is in the
trench, the seal shall remain in place until the trench is pumped dry. '

611.4 PACKING MATERIAL:

Only such packing materials as are included in the list of acceptable materials in 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 the joints. All such materials shall be free of oil, 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 inches and smaller shall be flushed, prior to chlorination, as thoroughly 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.
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Heavy duty, factory bushed, tapped couplings, with corporation stops shall be located at all high points in the lines to 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 left on the mains upon completion of water mains.

(B) Valve 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 is believed that such foreign material(s) may be in the 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 is in good condition.

611.6 CHLORINE RESIDUAL:

Before being placed in service, all new mains and repaired portions of, or extensions to existing mains shall be chlorinated
so that a chlorine residual of not less than 10 ppm remains in the water after 24 hours standing in the pipe.

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 devices for 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 gas itself must provide means for preventing the backflow of water into the cylinder.

611.9 CHLORINE-BEARING COMPOUNDS IN WATER:

On approval of the Engineer, a mixture 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 hypochlerite”, and sodium
hypochlorite™.

(B) Preparation of Mixture: High-test calcium hypochlorite must be prepared as a water mixture for introduction into the
water mains. The powder should first be made into a paste and then thinned to approximately a 1 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 (Galions)
{

"Comparable to commercial products known as HTH, Perchloron, and Pittchlor.

“Known commercially as liquid laundry bleach.
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High-test calcium hypochlorite (65—70% Cl) 11b. - 750
Liquid laundry bleach (5.25% CI) 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 a corporation stop inserted in the top of the newly laid pipe. The water injector for delivering the
chlorine-bearing water into the pipe should be supplied from a tap 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. The rate of chlorine solution flow shall be in 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, although some
conditions may require more.

On lines 12 inches in diameter or less, determination of the rate of flow of water into the line to be treated 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 hours and should produce no less than 10 ppm residual chlorine at the extreme end of the line 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 VALVES AND HYDRANTS:

In the process of chlorinating newly laid pipe, all valves or other appurtenances shall be operated while the pipeline is filled
with the chlorinating agent.
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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, the residual chlorine throughout the length 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 samples for testing of the new water mains. To
initiate the sampling and testing, the Contractor will present to the Contracting Agency a written request for such work no
later than 24 hours prior to the time when samples are to be taken.

Samples shall be taken from a tap and riser located and installed in such a way as to prevent outside contamination. Samples
shall never be taken from an unsterilized hose of 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 line; 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 a sampling 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.  One sample from each sampling location which is examined and analyzed in the laboratory over a three day (72 hour)
period.

b. Two samples taken on separate days from each sampling location. Satisfactory water quality of the new main shall
continue for a period of at least two days (48 hours) as demonstrated by laboratory examination of these samples.

Upon completion of laboratory testing, results of all 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 there is need 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 be included in the
price bid for the water mains, installed complete in place, as specified in the proposal.
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 special 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 accompliéhed in accordance with Sections 601, and 603 for HDPE pipe.
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625.5 PAYMENT:

Payment will be made at the unit price bid each manhole, and shall be compensationin 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 compensationin 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.

SECTION 630
TAPPING SLEEVES, VALVES AND VALVE BOXES ON WATER LINES

630.1 DESCRIPTION:

The installation of all tapping sleeves, valves and valve boxes shall conform to this specification and standard details, except as F '
otherwise required on the plans or as modified in the special provisions.

630.2 GENERAL:

For valves 12 inches and smaller, the Contractor shall furnish the manufacturer's standard data and catalogues for gate valves
tapping valves, tapping sleeves, curb stop valves, butterfly valves and any castings.

kot ot

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, alloy for all 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 2
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 valves tested to meet
these specifications, shall be deemed sufficient cause to reject the entire lot delivered.

The internal 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:

TS

Valves shall be of the non-rising stem type and shall be counter-clockwise opening (left-hand).
The valve méy 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,

S SR Y SR

Bronze for all 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.

T

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 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 and of the Environmental £
Protection Agency. E
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SECTION 630

All exterior ferrous surfaces, except finished or bearing surfaces, shall be factory coated with two coats of asphaltic vamish
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.
Valves in air release and vacuum relief lines shall be flanged or screwed as shown on the plans.

Valves in fire hydrant lines shall have a flanged joint end on the side towards the main and a restraint or mechanical joint end
on the side towards the hydrant.

Valves larger than 20 inch shall have flanged ends, unless otherwise noted.

Valves 20 inch and smaller may be furnished with flanged ends, mechanical joint ends, or push-on joint ends compatible with
he type of pipe used, unless otherwise noted.

630.3.2 Supplements Specifically Relating to Valve Sizes:

A) Valves smaller than 3 inches:

Valves shall be Jones, Ford, Hayes, Mueller or an approved equal, and shall be threaded, all bronze, standard double disc, non-
ising stem with wheel handles.

B) Valves 3 inches through 12 inches:
Valves shall be iron body resilient-seated gate valves in accordance with the latest revision of AWWA C-509.
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) Valves 16 inches through 20 inches:

Valves shall be iron body resilient-seatedgate valves in accordance with the latest revision of AWWA C-509 or shall be double-
disc gate in accordance with AWWA C-500.

Valves designed in accordance with AWWA C-509 shall be designed to work equally well with pressure on either side of the
ate

Valves designed in accordance with AWWA C-500 shall be equi pped with bronze tracks, rollers and scrapers. The bolts, nuts,
tuds, 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
nclosed in a watertight iron case, for operation in a buried location. The case shall be filled with grease at the factory.

By-paés valves shall be furnished and installed on each valve unless otherwise indicated on the approved plans. See table 630-1
or by-pass valve sizes.

D) Valves 24 inches and larger:
Valves shall be double-disc gate in accordance with AWWA C-500.

Valves shall be for operation in the horizontal position and equipped with bronze tracks, rollers and scrapers. Valves shall have
: bevel gears. The gears and stuffing box shall be enclosed in a watertight iron case, for operation in a buried location. Bolts, nuts,
tuds, 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
or by-pass valve sizes.

£
£
=
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SECTION 630

TABLE 630-1
Gate Valve By-Pass Valve
Diameter in Inches Diameter in Inches
16 to 20 3
24 to 30 4
361042 6
48 . 8

630.4 TAPPING SLEEVES AND VALVES:

630.4.1 Tapping Valves: Tapping valves shall be identicalin constructionwith the above specificationsfor gate valves. Tapping
sleeves are considered an integral part of a tapping sleeve 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 a flange hub-end or mechanical
joint on the other.

The tapping valve shall have the discs and seat ring so constructedthat 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.

630.4.2 Tapping Sleeves: Tapping sleeves shall be of extra heavy constructionto provide resistanceto 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 sleeves for pipelines constructed of cast iron, ductile iron or asbestos cement:

Unless otherwise noted, the tapping sleeve assembly shall be pressure tested to 188 psi for a minimum of 30 minutes. The
pressure test shall occur prior to tapping the main. '

(1) Tapping sleeves in which the water is allowed to circulate between the sleeve and the outside surface shall compIy to the
following;:

Gaskets of approved material shall be provided to form watertightjoints along the entire length of the sleeve. The circumferential
joints at the ends of the run of these sleeves shall be sealed by mechanical joints. Mechanical joints shall conform to the
requirements set forthin AWWA C-111 as to 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.

T
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SECTION 630

(2) Tapping sleeves in which the water is confined to the immediate area of the tap opening may be either of the following:

A

(a) Cast Iron - The outlet half of each sleeve shall be fitted with a continuous gasket of approximately circular cross section
permanently cemented into a groove surrounding the outlet opening. The back half of each sleeve shall be fitted with elastomeric
pads, a metal shoe, or other device for developing 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 Seal or Rich-Corey improved

sleeve.

(b) Stainless Steel, Type 304 - All integral metal parts of the sleeve shall be stainless steel, type 304. All welds shall be
chemically treated and the residue removed so as to return the welded stainless steel to its original corrosion resistant state. The
sleeve shall be capable of withstanding 125 ft.-1bs. of bolting torque without deformation of any sleeve components. Actual
bolting torque during installation shall be as specified by the manufacturer.

§ All gaskets shall be of virgin styrene butadiene rubber (SBR), or equal, compound for water services. The complete circle.gasket
S 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. The kit shall contain full faced gaskets, full length sleeves,
= and single insulating washers. Insulation gasket material shall be neoprene-faced phenolic, insulation sleeves shall be mylar or
g £ minlon and full length, insulation washers shall be phenolic, or approved equal. All insulation material shall be of a type
designated by the manufacturer as suitable for service at the operation temperatures and pressure specified.

[l

(B) Tapping sleeves for concrete pressure pipes shall be fabricated tapping sleeves and comply to the following.

The sleeves shall be installedin accordance with AWWA Manual M-9, They shall also meet AWWA C-301, and AWWA C-303
standards pertainingto 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 special prevision and/or the plans.

R AR E A A A R T

The tapping sleeve assembly shall be designed to meet or exceed the pressure rating of the pipe using the same safety factors.

il

The tapping sleeve assembly shall be pressure tested to al least 5 percent over the actual working pressure in the pipeline. The
main shall be pressurizedto full working pressure during the test of the sleeve. The test shall oc cur prior to tapping of the main.

A A

The sleeve shall be a three part design, back half, front half with draw flange and a gland as shown in Detail 342. The sleeve
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 hydromechanical gasket set in a retaining groove of a pressure plate. The gasket shall have a
minimum width of 7/8 inches. The pressure plate on the gland shall be stabized 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.

Hil

= Both halves of the sleeve shall be the same thickness and width. With approval from the Engineer, stainless steel strapped back
leeves will be permitted when the outside pipe diameter is irregular and can not accommodate a full back sleeve.

The sleeves shall be furnished with grout horns/openingsthrough which the annular space between the outside pipe surface and
he sleeve 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 conforms to the requirements of AWWA C-550 for use in a
potable water system., .

All bolts shall be 304 stainless steel,

E
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SECTION 630

No weld-on sleeves or nozzles will be permitted.

TS

A

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 II 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. If an excavation is required, the Engineer may require the Contractor to return the land
to it’s original 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. ’

The Contractor shall also 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 telephone 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 Contractorshall pay the established shutdown charge to the Contracting Agency every time in is necessary to shut off valve
and take a section of a water main out of services.

The above charges, as well as charges for tap connections to steel cylinder and reinforced concrete pipe, are subject to change
as established by the Contracting Agency.

630.5 BUTTERFLY VALVES:
(A) 16 INCHES AND LARGER:
Valves shall be in accordance with AWWA C-504 latest revision as modified herein;

(1) Valve body shall be of cast iron or ductile iron with connecting ends one of or a combination of Flanged (Short Body),
mechanical joint or ACP Hub End.

(2) Valves shall be Class 150-B unless otherwise specified.

(3) When requested the manufacturer shall furnish records of tests specified in AWWA C-504.
(4) Shaft seal may be O-ring seal, V-type packing or pull down packing.

' (5) The valve di§c may be either cast iron or ductile iron.

(6) Valves and operators shall be for direct burial installation.

(7) 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) Valves shall open when turning the operating nut counter-clockwise.
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SECTION 630
(9) Valves shall be installed 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.

(B) 3 INCHES THROUGH 12 INCHES:

This specification generally describes valves and operator assemblies designed for underground service, as manufactured
by Dresser Industries, B-I-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 all specific requirements of
this specification.

The valves shall be in accordance with AWWA C-504, Class 150-B, except as modified herein:

(1) Valve ends may be the thin typé or wafer type to be installed between flanges drilled in conformance with ASA B 16.1-
125 or may be flanged both ends or the valves may have bell ends with rubber gaskets, for cast iron pipe or asbestos cement
pipe conforming to the kind of pipe being used.

(2) Valves shall be designed for buried service with the valve shaft in a horizontal position and the operating shaft vertical.
(3) Valves shall be left-hand opening, counter-clockwise unless shown otherwise on the plans.

(4) Discs shall be Ni-Resist, ASTM A-436, Type 1, or cast iron, ASTM A-48, Class 40, in accordance with the following
variations: .

(a) Cast iron disc 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) Valves with rubber seats in the valve body may have cast iron discs with a Type 304 stainless steel or bronze édge seating
surface retained on the edge of the disc.

Shafts and disc shaft fasteners shall be constructed of Type 304, stainless steel, unless the shaft is completely sealed‘ from
the line fluid. Valve shafts complete sealed from the line fluid may be of high strength steel with all other metal parts in
contact with the line fluid to be Type 304 stainless steel.

~
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SECTION 630

Valves with rubber seat mounted in the body shall have the rubber either bonded or mechanically retained in its final
position. Rubber seats which 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 a minimum of 300 ft. Ibs. input torque on stops at ends of travel without damage
to valve or operator. The operator torque rating shall equal, or exceed, the valves shown in Table I 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 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 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.

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 a combination 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 inches and larger, before being shipped from the factory, shall have the flanged ends completely covered with
plywood. Plywood shall be left on the valve unit 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 complete installation in glace:
including all labor, materials, equipment, and all incidentals necessary to complete the installation. The compensation will
also include the cost of necessary pavement replacement in excess of the pay widths allowed in Section 336 for pavement
replacement over pipe trenches.
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SECTION 631
WATER TAPS AND 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 materials 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 uitra 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
construction. 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 be installed in accordance with standard details to line and grade set by the Developer's Engineer. Upon acceptance,
the Developer 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 all 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 service line is installed,
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 a loop
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 a tubing cutter with rollers properly designated for the size of pipe being cut.
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When polyethylene pipe is used, 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. Compression
fittings only may be used with the plastic being held securely between metal to metal. Stainless steel or brass inserts shall
be placed in the proper position in each compression fitting with-care taken to assure that the insert remains in place when
the fitting is tightened. All meter service lines shall extend at right angles from the main to the curb lines.

631.3.5 Service Taps: One inch and % 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 Developer may use heavy tapped couplings for meter service connections on all sizes of pipe including the 3 inch pipe
in 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 major 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. All copper service pipe which is attached
to metallic water mains shall be insulated at the corporation stop with a dielectric insulator. The minimum distance between
taps, saddles, and tapped couplings shall be 3 feet.

631.4 TESTING:

Al 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 maintenance with all interior valves and
corporation stops in open position and with all meter curb stops and valves at the connections to existing mains closed.
631.6 INSPECTION:

The Developer's Engineer shall make an as-built plan and make a record of the locations of all water service connections
prior to the connections being covered up. This as-built plan shall give the stationing of each service tap. The stationing to
be continuous for each street, and shall begin at the street intersection or property line at the end of the block.

631.7 SERVICE OVER 2 INCHES:

All service taps larger than 2 inches shall be made by the Agency after an application and payment of prevailing fees, unless
otherwise required by the Agency.

631.8 SERVICE ON EXISTING MAINS:

Where all or part of a new subdivision is served by existing water mains, only authorized personnel of the Contracting
Agency shall install the service connections upon proper application and payment of prevailing fees.
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SECTION 737
ASBESTOS-CEMENT PIPE AND FITTINGS FOR STORM DRAIN AND SANITARY SEWER

737.1 GENERAL:

This specification covers storm drain and sanitary sewer pipe for conveying storm water and sewage in nonpressure pipe for
gravity flow systems. Pipe, couplings and fittings shall conform to:

£ (A) Storm Drain: ASTM C-663, Type L.
(B) Sanitary Sewer: ASTM C-428, Type II and lined as specified below.

737.2 CLASSES:

All asbestos-cement storm drain and sanitary sewer pipe shall be designated as either Class 1500, 2400, 3300, 4000, or 5000
based upon the respective crushing strength for which it is designated and tested. Pipe and fittings shall be furnished in the size
and class designated on the plans.

737.3 LENGTH OF PIPE:

At Jeast 90 percent of the total footage of any one size and class, excluding short lengths, shall be in standard lengths. The
remaining footage may be in random lengths of not less than 7 feet, however, short lengths for making connections to manholes
or other structures are permitted as indicated in the following paragraph.

Pipe directly connected to or supported Sy rigid structures shall not have a length beyond the rigid support provided by the
structure in excess of that shown in the following table. Such structures include manholes and foundation walls and cradles. This
length limitationneed not apply (full length may be used) if a flexible joint is provided at the point of juncture and the pipe from
that point does not rest on the structure.

TABLE 737
Pipe Size Allbwable Length of Pipe
6" 3'-3"
87-24" 6'-6"
30"-36" ' 13'-0"

737.4 COUPLINGS:

Couplings shall conform to the same physical requirements as for the class of pipe with which they are to be used. Storm drain
couplings may be plastic collars sized to fit the machined end of the pipe and composed of a plastic conforming to ASTM
D-1248, Type 11, Grade 3. .. .. :
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737.5 FITTINGS:

Asbestos-cement storm drain and sewer pipe wyes, tee, elbows or other fittings shall conform to the same physical
requirements as for the class of pipe with which they are to be used.

737.6 RUBBER RINGS:

Each asbestos-cement coupling shall have 2 joint sealing rings conforming to the requirements of ASTM D-1869. This
material specification shall also apply to the rings furnished for use with fittings.

(A) Storm drain pipe shall have synthetic or natural rubber rings, where resistance to oil or solvents is not required.
(B) Sanitary sewer pipe shall have synthetic rubber rings, where resistance to oil or solvents is required.

737.7 INSPECTION AND TESTING:

The uncombined calcium hydroxide in the asbestos-cement pipe, fittings and couplings shall not exceed:

(A) Three percent for storm drains

(B) One percent for sanitéry SEWers

When tested in accordance with ASTM C-500. Certified copies of all tests shall be submitted to the Engineer for each lot
of pipe furnished.

In addition the Contracting Agency may require all inspcciion and testing to be performed in the United States of American
at the manufacturer's plant or at a testing laboratory approved by the Contracting Agency. '

737.8 SANITARY SEWER PIPE LINING:
Asbestos-cement pipe and fittings used for sanitary sewers shall be lined with an epoxy resin base of 100 percent solids
content (solvent free) with a minimum lining thickness of 32 mils. The lining and its application shall conform in all other
respects to ASTM C-541 and NSF Criteria C-7,
SECTION 738

HIGH DENSITY POLYETHYLENE PIPE & FITTINGS FOR STORM DRAIN & SANITARY SEWER
738.1 GENERAL: |
This specification covers the requirements of profile-reinforced, high density polyethylene (HDPE) pipe manufactured per
ASTM F-894 for gravity flow, low pressure storm drain and sanitary sewer systems. When noted on the plans or in the
special provisions, gravity flow, low pressure storm drains and sanitary sewers may be constructed using HDPE pipe. The
HDPE pipe will be of the sizes 18-inch diameter through 120-inch diameter..

For the purpose of this spcciﬁcation low pressure is defined as twenty-five (25) feet of water column or less.

The size and class of the HDPE pipe to be furnished shall be designed by the Engineer and shown on the plans or in the
project specifications. At no time will the class designed be less than RSC-63. S s
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Joints shall provide a permanent seal against exfiltration and infiltration. All surfaces of the joint upon which the gasket may
bear shall be smooth and free of any imperfections which could adversely affect sealability.

The assembly of the joints shall be in accordance with the pipe manufacturer's recommendations.
745.5 FITTINGS:

Fittings for PVC pipe may include elbows, wyes, tee wyes, double bell couplings, manhole couplings, manhole adapter rings,
plugs, caps, adapters and increasers.

Manhole couplings shall be manufactured from asbestos cement and incorporate an elastomeric gasket moisture barrier.
745.5.1 Manhole Connections: A manhole adapter gasket or approved equivalent method shall be provided at manhole
entry or connection to prevent infiltration and exfiltration. Where precast manholes are used, entrance holes shall be large
enough to allow for proper grouting around the manhole ring.

745.6 CERTIFICATION:

A certificate from the manufacturer shall be furnished certifying that the pipe and fittings meet the reqmrcments of ASTM
D-3034, SDR-35, F/aY = 46 psi at 5% deflection.

745.7 IMPERFECTIONS:
Any imperfections which in the opinion of the Engineer may adversely affect the performance of the pipe or joints shall be
cause for rejection.
SECTION 750
IRON WATER PIPE AND FITTINGS
750.1 CAST IRON WATER PIPE:
All cast iron water pipe shall be designed in accordance with AWWA C-101.

Cast iron water pipe may be designed for either 18/40 or 21/45 physncals and shall conform to AWWA C-106 or AWWA
C-108.

Except as otherwise provided cast iron or water pipe shall be designed to meet internal pressure of 150 psi, external cover
of 5 feet, and standard Laying Condition B.

Cast iron pipe shall be nominal 18 foot lengths.
Pipe shall be cement mortar lined and seal coated in accordance with AWWA C-104,
750.2 DUCTILE IRON WATER PIPE:

All ductile iron water pipe shall be designed in accordance with AWWA C-150 and shall be manufactured in accordance
with AWWA C-151. The class shall be as designated in the plans or special provisions.

. Pipe shall be cement mortar lined and seal coated in accordance with AWWA C-104.
750.3 JOINT REQUIREMENTS: .

Push-on joints for cast iron or ductile iron water pipe shall conform to AWWA C-111 and shall include synthetic rubber
gaskets and lubricant,
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Mechanical joints for cast iron or ductile iron water pipe shall conform to AWWA C-111 and shall include cast iron glands,
synthetic rubber gaskets, and T-head bolts and nuts.

F langed joints for cast iron or ductile iron water pipe shall be as detailed on the plans or as designated in the special provisions.

The following are approved joint restraint methods for use with ductile iron pipe: Flanged joint; Ebba Iron Inc. Series 1100
Megalug, 4" thru 24"; Pacific States Lock Mechanical Joint; Pacific States Restrained Tyton Joint; U S Pipe TR Flex Joint; US
Pipe TR Flex Gripper Ring; Clow Super-lock Joint; American Lok-ring Restrained Joint.

750.4 FITTINGS:

Iron fittings shall be either Gray-Iron or Ductile Iron conformingto AWWA C-110 or AWWA C-15 3 with a minimum pressure
rating of 250 psi. Flanged ends shall conformto AWWA C-110. Push-on and mechanical joints ends shall conform to AWWA
C-111. .

Fittings shall be cement mortar lined and coal-tar coated in accordance with AWWA C-104.

SECTION 752
ASBESTOS-CEMENT WATER PIPE AND FITTINGS
752.1 GENERAL:

-

These specifications cover asbestos-cement pressure pipe intended for use in supply lines and distribution systems that carry
water under pressure.

752.2 CLASSES:

Asbestos-cementpipe shall be manufacturedand tested in accordance with AWWA C-400, except as modified herein, for pipe
intended for use in water service at maximum operating pressures of 100, 150, or 200 psi. Pipe shall be designated as Classes
100, 150, or 200 respectively, for the corresponding maximum operating pressures. Unless shown otherwise on the plans or
specified in the special provisions the minimum acceptable shall be Class 150.

]

752.3 MANUFACTURE:;

The joining ends of the pipe shall be of such design that they may be properly connected to cast iron fittings and valves which
are manufactured within the continental United States that meet applicable AWWA specifications. Pipe in sizes less than 6 inche s
in diametermay be supplied in either 10 foot or 13 foot lengths, and pipe in sizes 6 inches or greater in diameter shall be supplied
in 13 foot lengths, except for random and special short lengths in all sizes as permitted in AWWA C-400,

752.4 INSPECTING AND TESTING:

The uncombined calcium hydroxide in the pipe and couplings shall not exceed 1 percent when tested in accordance with AWWA
C-400. Certificationof all manufacturer'stests in accordance with AWWA C-400 shall be required. In addition, the Contracting
Agency may require all inspectionand testing to be performed at the manufacturer's plant or at an approved testing laboratory.

All pipe manufactured outside the United States of America will be subject to inspection and testing by the Contracting Agency
at the plant site or at an approved testing laboratory In addition, all pipe shall have the Underwriters Laboratory, Inc. seal of
approval and certification that all tests were in accordance with AWWA C-400.

752.5 FITTINGS:

Fittings shall be cast iron or ductile iron and conform to AWWA C-110 or C-153 for 250 psi minimum working pressure rating
cast on fittings. All fittings shall have Ring-Tite, Fluid-Tite, or Weld-Tite bells to fit the class of pipe specified. All fittings shall
be cement lined in accordance with AWWA C-104, .

752.6 RUBBER RINGS:

Each coupling shall have 2 synthetic rubber joint sealing rings conforming to the requirementsof ASTM D-1869. This paragraph
shall also apply to the rings furnished for use with fittings. Neoprene shall not be used.
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SECTION 792

DUST PALLIATIVE
792.1 GENERAL:
Since the establishment of grades will not normally be required prior to the application of this palliative, and since there is
always the possibility that the Contracting Agency will grade in this area, the Contracting Agency will not assume any
responsibility for the maintenance of this work. The Contractor will, however, be responsible for obtaining satisfactory
results within the limits of the materials and the requirements of these specifications.
Sufficient grading shall be done prior to treatment to provide reasonable drainage.

Except as stated in the special provisions, the material to be used shall be the type designated by the Engineer.

792.2 TYPE AND APPLICATION OF MATERIALS:

(A) Asphalt Base Type:
Designation Specification Requirements
(1)SC70 In Accordance With Section 712
2)MC70 In Accordance With Section 712
(B)RCT70 - In Accordance With Section 712
(4) PS 300 Fuel Oils, Pacific Specifications
(5)No.5 Fuel Oils, Commercial Standard Specifications
(6) No. 5 (Heavy) Fﬁel Oils, ASTM D-396

Sand shall be uniformly applied over the fresh coat of oil. The amount shall be sufficient to serve as a blotter and insure that
pickup and tracking will not occur. This will normally range between 10 and 25 pounds per square yard,

The rate of application of the cutback asphalt shall be approximately 0.3 gallons per square yard.
Application shall be made by an approved pressure-type asphalt distributor truck.

Care shall be taken to prevent the splattering of oil on curbs, sidewalks; fences, buildings, etc., and a shield shall be used
where so ordered by the Engineer.

The application of the oil shall be restricted to some extent by weather conditions. The spreading of liquid asphalt will not
be permitted when, in the opinion of the Engineer, weather conditions are detrimental to performance of first class work.

(B) Petroleum Resinous Type:
The material shall be a light yellow emulsion. Coherex or approved equal, suitable for use as an agglomerant for soil

particles. The emulsion shall contain 60 + 3 percent of a thermo-plastic resinous petroleum fraction characterized by the
following properties:
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ASTM
Specification Designation Test Method Requirements
Viscosity, SUS at 100°F., Sec. D-88 6000 min.
Residue, % D-95 603
Flash Point, CO, °F. ' D-92 400 min,
Specific Gravity, 60/60°F. D-1298 ’ 1.00 min.

The emulsion shall be stable, i.e., should not break when stored in clean closed containers at ordinary temperatures,
excluding freezing or boiling, for a minimum of 3 months. It shall be miscible with water in all proportions, including a ratio
of 1 part emulsion to 5 parts water. The sequestering agents shall make the preparation stable against hard water, thus
permitting dilution of the emulsion with almost all types of water. The emulsion shall be non-corrosive to metal containers,
The materials shall penetrate into the soil surface and not form a skin at the surface or a crusted surface.

Immediately after compacting, the 1 to 5 diluted emulsion shall be applied in 1 to 3 applications, as required, at a rate of
approximately 0.17 gallons per square yard per application. The material shall be applied by means of a thoroughly cleaned
bituminous distributor or other approved means.

(C) Lignin Based Types:

Lignin sulfonates, a residual co-product of wood pulping by the sulphite process in the manufacture of cellulose products.
This material may be supplied in either the granulated solid or liquid form, liquid form to contain 50 * percent lignin solids
by weight. The application rate shall be such that the residual lignin solids constitute approximately 1 percent by weight of
the soil being treated. One gallon of 50 + 2 percent solids lignin sulfonate concentrate” will usually result in the required
residual content for a soil volume of 1 square yard 6 inches deep.

"Lignin sulfonates are usually diluted to 10 to 25 percent solids before application. The rate of dilution is variable and shall
be determined by the Engineer.

Application of this material may be made by either a pressure type water sprinkling truck or an asphalt distributor; however,
the same precautions to prevent contamination of adjacent objects will be required as in the case of the asphalt base products.
For other than skin treatments, multiple applications and some scarifying and blading may be necessary,

792.3 MEASUREMENT: |

The Engineer shall order the rate of application of all materials. This is a contingent item and quantities may be increased
or decreased as required or eliminated entirely from the contract.

Asphalt base types shall be measured by the ton completed and accepted in place.

Petroleum resinous types shall be measured by the diluted gallons completed and accepteci in place.

Lignin based types shall be measured by the pounds of residual solids applied, completed and accepted in place.
Sand for blotting shall be measured by the ton.

792.4 PAYMENT:

Payment will be made for the above items bid in the proposal form for the applicable items and shall constitute full payment
for furnishing all materials, equipment, tools, labor, and incidentals necessary to complete the work.

Payment for all asphalt base items shall be by the ton.
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Payment for all petroleum resinous types shall be by the diluted gallon at 60°F.

Payment for lignin based types shall be by the pound of solid content of lignin sulfonate and included wood sugars.

Payment for sand for blotting shall be by the ton,

SECTION 795
LANDSCAPE MATERIAL

795.1 GENERAL:
Material used for landscaping purposes shall be in conformance with this Section.

The common and scientific names of plants shall conform to the approved names in Standard Plants Names (SPN) or its
successor, American Association of Nurserymen (ASN). For identification and inspection, durable, legible labels, bearing
the plant's name in water-resistant ink, shall be attached to all nursery stock or container of stock delivered to the project site.

795.2 TOPSOIL:

Topsoil shall be a fertile, friable soil, obtained from well-drained arable land, and shall be free from nut grass, refuse, roots,
heavy clay, clods, noxious weeds or any other material toxic to plant growth. At least 10 days prior to delivery of topsoil
to the site, the Contractor shall furnish the Engineer at no additional cost, with a soil sample from each source for analysis
and tests.

To be acceptable the pH factor shall not exceed 8.0 or be lower than 5.5, soluble salts shall not exceed 1500 PPM, the
plasticity index shall be in the range of 3 and 15 inclusive, and it shall contain approximately 1%%, by dry weight, or organic
matter either natural or added. Gradation shall be in accordance with the table shown below:

Sieve Size ‘ Percent Passing
1" ‘ , 100
1 95-100
No. 4 | 90-100
No. 10 ‘ 70-100
No. 200 15-70

795.3 SOIL FERTILIZING MATERIAL:

Fertilizing material shall comply with the applicable requirements of the State Agricultural Code. All fertilizing material shall
be packaged, first grade, commercial quality products identified as to source, type of material, weight and manufacturer's
guarantee analysis. It shall not contain toxic ingredients or fillers in quantities harmful to human life, animals or plants. It
. shall be delivered in unopened containers and shall have the chemical analysis as specified in the plans or specifications.
Material which has become caked or otherwise damaged shall not be used. '
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