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EXISTING FACILITY PERMIT

THE COUNTY EXPRESSLY DISCLAIMS ANY AND ALL IMPLIED WARRANTIES ASSOCIATED WITH THIS CONTRACT AND
IN PARTICULAR ANY SUCH WARRANTIES RELATED TO MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR
THAT THE DESIGN SPECIFICATIONS AND PLANS PROVIDED FOR THE PROJECT ARE SUITABLE AND ADEQUATE TO
PRODUCE THE INTENDED PRODUCT. BY BIDDING ON AND ENTERING INTO THIS CONTRACT, CONTRACTOR
EXPRESSLY WARRANTS THAT IT HAS CONSIDERED THE DESIGN SPECIFICATIONS AND PLANS FOR THE PROJECT, THAT
THE CONTRACTOR CAN PERFORM THE PROJECT PURSUANT TO THE DESIGN SPECIFICATIONS AND PLANS IN A
MANNER CONSISTENT WITH THE REQUIREMENTS OF THIS CONTRACT, THAT THE DESIGN SPECIFICATIONS AND
PLANS ARE SUITABLE AND ADEQUATE, AND THAT THE COUNTY SHALL HAVE NO LIABILITY TO THE CONTRACTOR
FOR ANY ALLEGED OR ACTUAL DEFECTS IN THE DESIGN SPECIFICATIONS OR PROJECT PLANS.
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County of Camden Lagoon Membrane Replacement Rrojec
South Mills Reclaimed Water Storage Lagoon

STANDARD CONSTRUCTION SPECIFICATIONS
DIVISION |

GENERAL REQUIREMENTS
1. DEFINITIONS AND ABBREVIATIONS

Unless otherwise defined in the Contract Documehtsfollowing definitions and abbreviations
shall apply whenever used. The words directeduired, permitted, ordered, requested,
constructed, designated, considered, necessasgrifred, approved, acceptable, satisfactory, or
words of like import, refer to actions, expressiansl prerogatives of the Engineer.

1.01 Definitions

Acceptance of Work - All work required by the Contract Documents via# considered accepted
upon official action by the Camden County BoardCaimmissioners of the Camden County. In
order to qualify for acceptance, all work specifiadhe Contract Documents must be completed
unless specifically deleted by Contract changersrde

Acts of God - An act of God is to be construed to mean arhgaetke, flood, cloudburst, tornado,
hurricane or other phenomenon of nature of catalsicqoroportions or intensity.

Addenda - Supplemental written specifications or drawinigsued prior to execution of the
Contract which modify or interpret the Contract Doents by addition, deletion, clarification or
correction.

Advertisement - The public announcement inviting bids for wookite performed or materials to
be furnished.

Approved Equal - A product, component or process whose use ianoa particular project is
specified as a standard for comparison purposgs ©hé "equal" product, component, or process,
shall be the same or better than that named iritm@erformance, reliability, quality, and geriera
configuration. Determination of equality in refecento the project design requirements will be
made by the Engineer, pursuant to Subsection 8\Wbiénever a manufacturer's name brand or
model is mentioned, it is to be understood thatpimease "approved equal” is assumed to follow
thereafter, whether it does in fact or not.

Attorney - The County Attorney of the Camden County, N@#rolina.

Bid — A Proposal.

Bid Bond - The bond required to be submitted with each Prdpasadescribed in the Proposal
Formas a Proposal Guaranty, which assures that theeBidt enter into a Contract if hRroposal

is accepted.

Bidder - Any individual, firm, co-partnership, corporatioor combination thereof, submitting a

Proposal in response to the advertisement cakinBitls on the work contemplatedther directly
or through a duly authorized representative.
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Change Order - A written order, issued by Engineer to the Cacior, covering changes in either
the Plans, specifications or quantities within skepe of the Contract after award and as further
described in Subsections 4.05 and 4.06.

Contract - The written agreement covering the performariteework and the furnishing of labor,
materials, tools and equipment and constructiothefwork for the Project. The Contract shall
include the Contract Documents, , certificatesnsirance (as specified in Section 7.06 below),
and Performance Bond and Payment Bond (as spedifidte Proposal Form); also any and all
supplemental agreements amending or extending tinke @ompleted which may be required to
complete the work in a substantial and acceptalalenar. Supplemental agreements are written
agreements covering alterations or amendmentstengrns to the Contract and include Contract
change orders.

Contract Documents — Those documents identified in Section 4.03.A.

Contract Item - A specific unit of work for which a price or ba®of payment is provided in the
Contract.

Contract Form — That certain document entitled “Contract for hoMills Reclaimed Water
Storage Lagoon Membrane Replacement Project” exbeuted by and between the County and
Contractor after the award of the Contract to tlomt€actor but before work under the Contract
begins.

Contract Price - Either the unit prices or lump sum price or psgamed in the Proposal or in
properly executed change orders.

Contract Time — This term is defined in Section 8.04, below.

Contract Review Board - The Camden County Camden County Board of Comomsss is the
Contract Review Board.

Contract Time - The number of days stated in the Contract Docusnior the completion of the
work.

Contractor - Any individual, firm, co-partnership, corporati@r any combination thereof, who
has or have entered into a Contract with the Colantgt particular project. Unless context clearly
requires otherwise, the term Contractor shall kel to refer to the Contractor who entered into
the Contract to perform work under the Project.

County - The County of Camden, North Carolina, actingtigh its legally constituted Camden
County Board of Commissioners or, when so delegatedithorized, through its Owner. The term
Owner is synonymous with the term County.

Day - Unless otherwise designated, days as usedse Standard Specifications will be understood

to mean working days. A working day is any and gwday shown on the calendar, excluding
Saturdays, Sundays and legal holidays.
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Department of Public Works - The Department of Public Works of the Camden ri@guNorth
Carolina, acting directly or through properly authed officials, employees and agents limited to
the particular duties entrusted to them.

Easements - The right to use the property of another for @c#iic purpose or purposes as set forth
in a document.

Engineer - The engineer or Environmental Permitting Consulteho represents the Owner, who
shall perform his work under the direction of ther@r and, with the approval of the County, may
perform such work through properly authorized dffic, employees and agents limited to the
particular duties entrusted to them.

Equipment - The machinery, accessories, appurtenances, amafacdured articles to be furnished
and/or installed under the Contract.

Improvement - General term encompassing all phases of worle tpdsformed under the Contract
and is synonymous to the term project.

Inspector - The authorized representative of the Engineaysehinstructions and decisions shall
be limited to the particular duties and responiiéd entrusted to him and making detailed
inspections of any or all portions of the work caterials therefore.

Lump Sum - A method of payment providing for one all-indespayment for the work described
to be done, complete and accepted without furtfersurement, as such work is covered under the
applicable lump sum pay item.

Notice - A written communication delivered by hand or tmail to the authorized individual,
member of the firm, or officer of the corporatiasr which it is intended. If delivered or sent by
mail, it shall be addressed to the last known lmssraddress of the individual firm or corporation.
In the case of a Contract with two or more perséimas, or corporations performing work under
such Contract, notice to one shall be deemed ntied.

NCDOT Standard Specifications - The latest addition of the Specification Docutrfaublished by
the State of North Carolina entitled Standard Sjpations for Roads and Structures - North
Carolina Department of Transportation. This documsnavailable from the North Carolina
Department of Transportation, Raleigh, North Cauanli

Owner - The County of Camden, North Carolina, acting tigto its legally constituted Camden
County Board of Commissioners. The term Owneyi®aymous with the term County.

Pavement - The uppermost layer of material placed on thegled way or shoulders. This term is
used interchangeably with surfacing.

Performance Bond and Payment Bond - The Bonds submitted by the Contractor and histgu
as specified in the Contract and as more fully diesd in the Proposal Form.

Plans - The official Project Plans and Standard Plansfilps, cross-sections, elevations, details

and other working supplementary detail drawingsreproductions thereof approved by the
Engineer which show the location, character, dinwenss and details of the work to be performed.
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Plans may either be bound in the same book asalhad® of the Contract Documents or bound in
separate sets and all are a part of the Contraatiidents regardless of the method of binding.

In the above definitions, the following terms asdided:

A) Standard Plans - Details of structures, devices or instructionsgdd by County as a
standard and referred to in the Contract Documents.

B) Project Plans - Specific details and dimensions peculiar to therk and are
supplemented by the Standard Plans insofar asithe may apply.

Project - General term encompassing all phases of the Wobe performed under the Contract
and is synonymous to the term improvement.

Proposal - The offer of a Bidder, submitted on Owner's éffidProposal Form, to perform stated
work at the prices quoted in such Proposal. Tima &id is synonymous with the term Proposal.

Proposal Form — That certain document entitled “Proposal”, whildscribes the procedures for
bidding on the “North Dune Loop Drainage and StRepair Project” and the possible awarding
of a contract for said project, as said documenbrssidered prior to completion by a Bidder.

Proposal Guaranty (Bid Bond) - The security furnished with a Proposal to enshiat the Bidder
will enter into the Contract if his Proposal is epted.

Provide - When related to an item of work, the word “pdwvishall be understood to mean furnish
and install the work complete in place.

Reference Specifications - Bulletins, standards, rules, methods of analgsigest, codes and
specifications of other agencies, engineering siesi@r industrial associations referred to in the
Contract Documents. All such references specifietkin refer to the latest edition thereof,
including any amendments thereto which are in etied published at the time of advertising for
Bids, or of issuing the permit for the project.

Right-of-Way - A general term denoting public land, propertyirderest therein acquired for or
devoted to a public street, public access or pulde

Roadway - That portion of the street and its appurtenarzstsveen curbs, gutters, or ditches
primarily used for vehicular traffic.

Scheduled Closing Time - The time and date as set forth in the Reque®ifts or any extensions
thereof provided by addenda.

Shop Drawings - Supplementary plans or data which the Conteutires the Contractor to submit
to the Engineer explaining equipment, methods aattnals proposed for use.

Shown - As used herein, the word shown, or as showrdl, sbainderstood to refer to work shown
on the Plans in the Contract Documents.

Special Provisions - Requirements peculiar to the project and chaagelsmodifications to the
Standard Specifications.
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Specifications— the Standard Specifications.

Specified - As used herein, the word specified or as spatifheans as required by the Contract
Documents.

Standard Specifications - The terms, directions, provisions and requireiment forth herein.

Station - A distance of 100 feet measured horizontallyglthe established centerline of the street,
sewer, waterway, canal or other work, unless sigecdtherwise.

Street - Any street, avenue, boulevard, alley, lane,d#jdicycle path, road, public thoroughfare
or public way and any land over which a right-ofyteas been obtained or granted for the purpose
of public travel.

Subcontractor - An individual, partnership, firm, corporation @ny combination thereof to whom
the Contractor sublets part of the Contract.

Surety - Any firm or corporation authorized in the StateNorth Carolina executing a surety bond
or bonds payable to the County securing the pedona of the Contract either in whole or in part.

Ton - A short ton of 2000 Ibs.

Unit Price - A Contract item of work providing for payment kBdson an existing unit of
measurement; e.g. linear foot or cubic yard.

Use of Pronoun - As used herein, the singular shall include tluegh, and the plural the singular;
any masculine pronoun shall include the femininaeuter gender; and the term 'person’ includes
natural person or persons, firms, co-partnershipgjorations, or associations or combinations
thereof.

Utility - Tracks, overhead or underground wires, pipeliceaduits, ducts, or structures owned,
operated or maintained in or across the publid+igiway or easement.

Work - All material, labor, tools, plant, vessels, guént and all appliances, machinery,
transportation or appurtenances necessary to perford complete the Contract and such
additional items not specifically indicated or d#dsed which can be reasonably inferred as
belonging to the item described or indicated anegsired by good practice to provide a complete
and satisfactory system or structure.

1.02 ABBREVIATIONS

AAN American Association of Nurserymen

AASHTO American Association of State Highway an@fdsportation Officials
ACI American Concrete Institute

AGA American Gas Association

AED Associated Equipment Distributors

AGC Associated General Contractors of America

AlIA American Institute of Architects

AISC American Institute of Steel Construction

AISI| American Iron and Steel Institute
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ANSI American National Standards Institute, Inc.

APWA American Public Works Association

ASCE American Society of Civil Engineers

ASLA American Society of Landscape Architects

ASME American Society of Mechanical Engineers

ASTM American Society for Testing and Materials

AWPA American Wood Preservers Association

AWS American Welding Society

AWWA American Water Works Association

CRSI Concrete Reinforced Steel Institute

DCM Division of Coastal Management NCDENR

DWQ Division of Water Quality NCDENR

EPA Environmental Protection Agency

FHWA Federal Highway Administration, US Departmehi ransportation
FSS Federal Specification and Standards, Generalkc8g Administration
GS General Statutes of North Carolina

ITE Institute of Traffic Engineers

NEC National Electrical Code

NEMA National Electrical Manufacturer's Association

NLMA National Lumber Manufacturer's Association

NCAC North Carolina Administrative Code

NCDENR North Carolina Department of Environment &tatural Resources
NCDOT North Carolina Department of Transportation

OSHA Occupational Safety and Health Administration

PCA Portland Cement Association

UL Underwriter's Laboratories, Inc.

USASI United States of America Standards Institute

USACE United States Army Corp of Engineers

2. PROPOSAL REQUIREMENTS

The proposal requirements are contained the Prbposa.

3. AWARD AND EXECUTION OF CONTRACT

Provisions relating to the award and executiorhef@ontract are provided in the Proposal Form.
4. SCOPE OF WORK

4.01 Scope of Work

A. Reclaim Water Storage Irrigation Lagoon MembranaetiReplacement and
Renovation in accordance with the following plaeets:

1. Plan sheet entitled “Wastewater Treatment Fadlittamden Village Core
Project, South Mills Township, Camden County, NdZ#rolina, Contract #2
WWTP, 59-day Storage Pond” as prepared by Hobbshugph & Associates,
P.A., sealed by James H. Bowen, PE, plan sheetew@ib2C, G-2, dated
February 2006 with a record drawing stamp date24/2008.
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South Mills Reclaimed Water Storage Lagoon

2. Plan sheet entitled “Wastewater Treatment Fadgli@amden Village Core

Project, South Mills Township, Camden County, NdZ#rolina, Contract #2
WWTP, 59-day Storage Lagoon Details” as prepareddiybs, Upchurch &
Associates, P.A., sealed by James H. Bowen, P& ghl@et number Cll.2C, G-3,
dated February 2006 with a record drawing stame afal/24/2008.

Plan sheet entitled “Wastewater Treatment Fadlit@amden Village Core
Project, South Mills Township, Camden County, Nagtrolina, Contract #2
WWTP, Storage Lagoon Details” as prepared by Hobpshurch & Associates,
P.A., sealed by James H. Bowen, PE, plan sheetew@ib2C, G-4, dated
February 2006 with a record drawing stamp date24/2008.

4.02 Plans and Specifications

A.

Plans, Specifications and other Contract Documevill govern the work to be
done. Anything mentioned in the Specifications antishown on the Plans and
detailed drawings, or anything shown on the Plam$ @ot mentioned in the
Specifications, shall be of like effect as thoudtown or mentioned in both.
Specifications and Plans referred to in any of @omtract Documents shall be
considered as being included in the document irclvsuch reference is made.
When a particular standard or specification is mref¢ to in the Contract
Documents, such reference shall be to the stanolagpecification including
officially adopted revisions or amendments thexsghich are in force at the time
of advertising for Bids, unless otherwise providedyriting, by the Town.

4.03 Precedence of Contract Documents

A.

The Contract shall be composed of each and ewreyof the following listed
component parts and all approved revisions thdi@bectively, the “Contract
Documents”):

1 Change Orders

2 Contract Form

3 Addenda to the Special Provisions

4. Special Provisions

5. Addenda to Standard Specifications

6 Standard Specifications

7 Plans

8 Drawings

9. Instructions to Bidders contained in the Prap&srm.
10. Proposal

4.04 Conflict of Provisions

A.

In the event of any conflicting provisions ogterements between the component
parts of this Contract, the component part hauiregawest number, as established
in Subsection 4.04 above, shall govern.
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B. Conflicting provisions or requirements in then@ract Documents shall in no way
relieve the performance bond and public liabilitgurance of their respective and
specific protection to the Contractor, providedwbwer, that the sequence
provided in Section 4.04 does not conflict with thient of or harm the product or
work in any way. In case of such conflict which Wbalter the intent of or harm
the product or work, the requirement which, in tmnion of the Engineer or
County, will result in the best product or work Mgibvern. It is hereby agreed that
the entire project shall be completed in accordamitk the full intent of the
Contract, regardless of conflicting statements,ssians, or errors. The intent of
the drawings and Specifications is to outline aodtml the work in a manner
necessary to result in the best completely finispeaduct practicable, at a
minimum cost, incorporating all items. Any omissonn the Plans and
Specifications pertinent to the requirements of thegecified items are
unintentional. If such are found, the Contractoll W& required to perform the
work in a customary workmanlike manner to achiche intent as stated above,
and the Engineer or County will make his or itsisieos to be equitable to all
concerned. To accomplish the intent of this Contrdte Contractor will be
required to maintain adequate competent supervigersonnel on the project at
all times, to be responsible for all work being dan accordance with the intent
of the Plans and Specifications, whether or not&hgineer is, or is not, present.
Should the Engineer or his authorized represemtéitnd faulty work on any item
at any time in the Contract, he shall so inform @mntractor and the Contractor
will be required to correct such work by completetynoving and replacing, if
necessary, all to the satisfaction of the EngimeeCounty, and at no cost to the
Owner.

C. It shall be definitely understood that omissiofi®ne or more of the documents
comprising the Contract Documents shall not be ttoed as conflicting
provisions. Any requirement given in one documesamprising the Contract
Document shall be known to be binding as thouggrieépeated in all Documents
alike. The intent of the Contract is to combineratjuirements of all documents
comprising the Contract Documents into one.

4.05 Shop Drawings

A. Plans furnished and included with Specificatisst®ow details necessary to
comprehensively indicate the work proposed andedkelts that are intended to be
accomplished. The Contractor shall supply and treacost of any shop drawing
required in connection with the prosecution or ¢amtion of any part of such
work.

B. The Contractor shall furnish the specified numiecopies of all layout detalil,
shop and working drawings, requested by the Engiigf®p drawings shall be of
sufficient size and scale to clearly show detdifser review and approval by the
Engineer, two copies will be returned to the Casta

C. The approval by the Engineer of the Contractsinsp drawings is a general

approval relating only to compliance with the iritehthe Contract Documents,
and shall not constitute a waiver of errors or @mIss.
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D. No materials shall be furnished or work doneitems requiring shop drawings
prior to approval of those drawings.

4.06 Changes in the Work

A. The Engineer at the direction of the Owner miagrg time, by written order, make
changes in the Plans and/or Specifications andmwitte general scope thereof.
These changes may be in the Contract or resuliiditian to or deduction from
the work to be performed, or the materials to rifined pursuant to the Contract.
Estimated quantities in the Proposal are primdoihybid purposes. No employee,
agent, or representative of the County, with theepiion of the Owner, has any
power to approve any change in the Contract, amlthe responsibility of the
Contractor, before proceeding with any changeatisfy himself that the change
has been properly authorized by the Engineer. Nm@h for any extra work, or
any other change in the Contract, will be allowatkss the extra work or change
has been authorized in writing by the Owner andptiiee, therefore, is stated in
such a written authority, provided however, tha Engineer may, in the case of
an emergency, authorize changes in the field. lcase shall any payment be made
for any changes without first the written changeéeotbeing agreed to and signed
by both the Contractor and the Owner. Nothing piesli herein shall excuse the
Contractor from proceeding with the prosecutiorthaf work as changed. Except
as otherwise herein provided, no charge for extomkwor materials will be
allowed.

B. The estimate of quantities of work to be don¢alsulated in the Proposal and,
although stated with as much accuracy as possilapproximate only and is
assumed solely for the basis of calculation upoithvthe award of Contract shall
be made. Payment to the Contractor will be maddn@measurement of the work
actually performed by the Contractor as specifiethe Contract Documents. The
Owner reserves the right to increase or diminighaimount of any class of work
as may be deemed necessary.

C. If the actual quantity of any unit item as stiate the Proposal increases or
decreases by 25 percent or less, payment for thalaguantity shall be made at
the unit price stated in the Proposal. If the dofuantity of any unit item is less
than 75 percent of the quantity stated in the Psalpdhe Contractor may request,
with appropriate documentation, a negotiation efuhit price for that item. Such
negotiation shall be at the sole discretion of @vener. If the actual quantity of
any unit item is more than 125 percent of the gtyastated in the Proposal, the
Owner may require an equitable reduction of the price for that item and the
Contract shall be modified accordingly.

4.07 Changed Conditions
A. The Contractor shall notify the Engineer of chad work site conditions upon

their discovery and before they are disturbedhdf Engineer is not given written
notice, the Contractor will be deemed to have wéhamey claim or claims for extra
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compensation in any manner arising out of the ceédry unusual conditions.
Changed conditions are as follows:
1) Subsurface or latent physical conditions diffgnmaterially from those
represented in the contract; or,
2) Unknown physical conditions of an unusual natifiering materially
from those ordinarily encountered and generallpgeized as inherent in
the work.

B. The Engineer will promptly investigate all chadgconditions. If the Engineer
determines that the changed conditions will mallgriacrease or decrease the
costs of any portion of the work, the Owner willkmaan equitable adjustment in
the amount of compensation to be paid for the perdoce of that part of the work
involved, the time required, or both. If the Engineletermines that the changed
conditions do not justify an adjustment in compdénsa and the contractor
disagrees with the Engineer's determination, timgraotor may submit a written
notice of dispute to the Engineer.

C. In any event, the Contractor shall not be reliefrom his obligations to resume
construction operations pending a decision asdwd#fidity of a claim, or pending
the execution of negotiated agreement to covertiaddl costs of a claim
recognized under the provisions of this sectioriess permitted to do so by
Owner.

4.08 Disputed Work

A. If the Contractor considers that a part of thguired work is outside the scope of
the Contract, or considers any decision of the i to be unfair, or otherwise
has a dispute with regard to the performance utideContract, the contractor
shall:

1) immediately give oral notice to the Engineer &wher;

2) before performing the work at issue, obtain #tem order from the Owner;

3) within 24 hours of receiving the written ordeonfirm the notice of dispute in
writing; and

4) within ten calendar days after receipt of thétem order, file a written protest
with the Owner stating clearly and in detail theibaof dispute, and include an
itemized statement of any extra costs which haselted or would result from the
disputed work.

B. If the Contractor fails to comply with the abqu®cedure, the Owner's ruling shall
be final and conclusive and the Contractor shallehao claim for additional
compensation or time.

C. Although not to be construed as proceeding umdéna work provisions, the
Contractor shall keep and furnish records of apdted work.

D. Resolution of claims shall be per specificatisection 7.10 DISPUTE
SETTLEMENT.
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4.09 Extra Work

A.

The Owner shall have the right to require, amel Contractor agrees to do, extra
work over and above that which is indicated by @entract Documents and
covered by the unit prices of the Contract or nieaged price or prices, which
logically forms a part of the Contract, arising rfrareasonably unforeseeable
conditions, changed requirements or new informatgurch additional work shall
be undertaken only upon written instructions frédra Owner. Payment for extra
work will be made pursuant to Subsection 9.07.

4.10 Force Account Work

A.

4.11 Salvage

A.

Force account work is extra work that is notex@d under unit price or lump sum
money items in the Contract Documents and wheretiagd price or prices have
not been agreed upon. Payment for force accourk witlr be made pursuant to
Subsection 9.08.

The Contractor shall maintain records in sucimanner as to provide a clear
distinction between direct cost of extra work plidon force account basis and
cost of other operations performed in connecticth Wie Contract Documents.

Signed, daily reports in duplicate of the extrak to be paid for on a force account
basis shall be furnished to the Owner by the CotdraMaterials used will be
itemized and direct cost of labor and chargesdoipment rental will be furnished
by the Contractor or Subcontractor. The Contractell provide names,
identifications, and classifications of workmereg tiourly rate of pay and hours of
work, and the size, type, and identification numbgequipment and hours of
equipment operation.

Material charges shall be substantiated by vesidlavoices with copies of such
invoices submitted with the reports, or, if notitalale, submitted with subsequent
reports. In the event said vendors' invoices atesabomitted within 15 days after
completion of the work, Owner reserves right tabksh the cost of such materials
at the lowest current price at which said materaus available in the quantities
concerned, delivered to the location of the worke TOwner will compare his

records with the reports furnished by the Contnactoake any necessary
adjustments, and compile the cost of extra work f@i on a force account basis
on forms furnished by the Owner. When these extekweports are agreed upon
and signed by both parties, they shall become #seslof payment for the work
performed.

When shown or specified, the Contractor shatefidly salvage and stockpile
within the construction area all castings, piped any discarded facilities to be
disposed of by the Owner.
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4.12 General Items of Work

A. In all Contracts the following items of work aredamstood to be included as
described in Division 2 general technical requiratae

Section Item of Work

Section 02110 - SITE CLEARING

Section 02190 - EROSION & SEDIMENTATION CONTROL
Section 02220 - EARTHWORK

HDPE Geomembrane Specification

B. If no pay item is shown in the Proposal for #i@ve items of work, payment shall
be considered to be incidental to, or includedhe, other items for work in the
Contract.
5. CONTROL OF WORK

5.01 Authority of and Coordination between the Omared Engineer

A. The Contractor shall perform all work to theistaction of the Engineer and
Owner. The Contract and Specifications give the @vauthority over the work.
For the purpose of determining the Contractor'sedutiabilities or entitlement to
compensation or liability for damages, the decigibthe Owner will be final on
all questions including, but not limited to, thdldeving:

1) Quality and acceptability of materials and work;
2) Classification and measurement of unit pricelgvor
3) Acceptability of rates of progress on the work;

4) Interpretation of plans and specifications;

5) Fulfillment of the Contract by the Contractongda
6) Payments under the Contract.

B. The Contractor shall at all times carry out anifill the instructions and directions
of the Engineer or Owner, as applicable, relativthe work.

C. Upon failure on the part of the Contractor tonpdy with any reasonable order
made under the provisions of Contract, the Ownalt flave the authority to cause
unacceptable work to be remedied or removed ankaeg, and unauthorized
work to be removed and to deduct the cost themawh fany monies due or to
become due the Contractor.

D. The Owner has the authority to suspend workctarses set forth in Section 8,
particularly Subsection 8.05.

E. The work will not be considered complete uritihds passed final inspection by
the Engineer and is accepted by the Owner and eneanty requirements. Interim
approval of the work by the Engineer during progre$ the work signifies
favorable opinion and qualified consent; it does$ carry with it certification,
assurance of completeness, assurance of qualityassurance of accuracy
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concerning details, dimensions, and quantitieshSyproval will not relieve the
Contractor from responsibility for errors, for inmper fabrication, for failure to
conform to requirements, or for other deficiencies.

F. The Engineer shall have authority to make decssiwith regard to the Project to
the extent that those decisions relate to the teahaspects of the work to be
performed under the Contract. Notwithstanding tiredoing, the County hereby
reserves the right to review and revise any detisiade by the Engineer with
regard to the Project, the Contract, or the CohBacuments.

G. Notwithstanding any other provision containethiese Specifications, the County
shall retain authority to make decisions with relgarthe Project, the Contract, or
the Contract Documents, including, without limitatj the interpretation of
conflicting provisions in the Contract Documentse decision as to whether to
enforce provisions of the Contract Documents, ahdther to make payment to
the Contractor. In making any decision relateth&éoProject, the Contract, or the
Contract Documents, the County may, in its solerdiion, consult with the
Engineer or any other person or entity.

5.02 Authority and Duties of Inspectors

A. Inspectors have the authority to:
1) Inspect all work done and materials furnishedliding preparation, fabrication,
or manufacture of materials to be used,;
2) Report to the Engineer or Owner about the psmo the work and the manner
it is performed,;
3) Report to the Engineer or Owner and notify trent€actor when materials
furnished or work performed by the Contractor faiineet the requirements of the
plans and specifications; and
4) Perform such other tasks that may be delegatékdebOwner or Owner.

B. Inspectors are not authorized to:
1) Accept work; or,
2) Alter or waive the provisions of the Contract.

C. Failure of the Inspector or Engineer to calldktention of the Contractor to faulty
work or infringements upon Plans or Specificatishall not constitute acceptance
of said work.

5.03 Inspection

A. The Contractor shall allow the Engineer or Owmsery reasonable facility
necessary to obtain information about type andityuaf materials used in the
work, methods used to complete the work, and pesgoéthe work. The Engineer
and the inspector shall be allowed access to atk pd the work to ascertain
whether or not the work is performed in accordandé the requirements and
intent of the Contract.
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B. The Contractor shall furnish, at no expensehto ®wner, samples required for
testing purposes. The Contractor shall, at any befere final acceptance of the
work, remove or uncover portions of the work asectied by the Engineer or
Owner. The Contractor shall restore the portiondhef work to the standard
required by the Contract. If the exposed work iseptable, the uncovering and
restoring of the work will be paid for as extra Wotf the exposed work is
unacceptable, the uncovering and restoring of thekwhall be at the expense of
the Contractor. Any work done or materials usedhauit approval of the Engineer
or Owner may be ordered removed and replaced expense to the Owner.

C. When the work affects or may affect propertyan¥ other unit of government,
political subdivision, utility, or railroad corpdran, representatives of that
organization shall have the right to inspect thekw&uch inspection shall not
make any other unit of government, political susion, utility, or any railroad
corporation a party to the Contract and shall ntgrfere with the rights of the
parties of the Contract.

5.04 Authority of Contractor

A. The Contractor shall notify the Owner, Owner &mdjineer in writing of the name,
address and telephone number (day and night) cfupsrintendent who will act
as the Contractor's representative and who sha# e authority to act in all
matters relating to this Contract. The superintahddall have full authority to
carry out all the provisions of the Contract andstpply materials, equipment,
tools and labor without delay for the performant#e work. The Contractor shall
also submit in writing to the Owner a résumé ofghperintendent's qualifications,
years of experience and names of other projectsvibich he worked in a
supervisory capacity. The Contractor shall not resncor replace the
superintendent without two weeks prior notice tbéte the Engineer and Owner.
The Contractor will supervise and direct the woHe has the authority to
determine the means, methods, techniques, sequesm@sprocedures of
construction, except in those instances where Owpecifies in the Contract, a
means, method, technique, sequence or proceduceriistruction of that item of
work.

B. Subcontractors will not be recognized as hawandirect relationship with the
Owner. All persons engaged in the work includingplayees of subcontractors
and suppliers will be considered as employees efGbntractor and their work
shall be subject to the provisions of the Contr&gferences in the Contract
Documents to actions required of subcontractorguf@turers, suppliers or any
person other than the Contractor, the Owner oEtigineer shall be interpreted as
requiring that the Contractor shall cause such @ofibactor, manufacturer,
supplier or person to perform the specified action.

5.05 Responsibility of the Contractor
A. It is the responsibility of the Contractor to @i work and furnish all labor,

materials, equipment, tools, and machines necedsarthe performance and
completion of the project in accordance with CorttrBocuments within the
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specified time. Materials and construction dethilgt by the Contractor but not a
part of the permanent project, shall meet appro¥athe Engineer, but such
approval shall not relieve the Contractor from mibility for their safety and
efficiency.

B. The Owner shall not be liable or responsible &y accident, loss, or damage
happening to work referred to in the Contract Doents prior to completion and
acceptance thereof.

C. The Contractor shall at all times be responditiehe adequacy, efficiency and
sufficiency of subcontractors, manufacturers, seppland their employees. All
subcontractors, manufacturers and suppliers must sificient knowledge, skill
and experience to perform properly the work awatdgtiem.

D. The Contractor shall at all times be responsibiehe adequacy, efficiency and
sufficiency of his employees. All workers must hawdficient knowledge, skill
and experience to perform properly the work asslgoghem.

E. The Contractor, acting through his superintehdghall give personal attention to
and shall manage the work to the end that it dfelprosecuted faithfully. When
the superintendent is not personally present atdke site, his previously
designated representative shall be available aalll lsfve the authority to act on
the Contract.

F. The Contractor alone shall at all times be rasjie for the safety of his and his
subcontractor's employees. The Contractor shaltaiai the job site and perform
the work in a manner which meets the Owner's anatr@ctor's responsibility
under statutory and common law for the provisioa shfe place to work.

G. The Contractor shall at all times conduct hisknsp as to insure the least possible
obstruction to traffic and inconvenience to theagahpublic and the residents in
the vicinity of the work and to insure the proteatiof persons and property. No
road or street shall be closed to the public exedft the permission of the
Engineer, Owner and proper governmental authdfitg hydrants on or adjacent
to the work shall be kept accessible to firefightiaquipment at all times.
Temporary provisions shall be made by the Contratiioinsure the use of
sidewalks, private and public driveways and projprctioning of all gutters,
sewer inlets, drainage ditches and culverts, itiegaditches and natural water
courses.

H. The Contractor shall adopt a written safety paog complying with the
requirements for employee and public safety sé foerein above. Four (4) copies
of the Contractor's safety program shall be sulechitt the Engineer and Owner.
Adoption of and compliance with such program anbnsigsion of the copies
thereof to the Engineer and Owner shall be a cmmdiprecedent to the
Contractor's right to receive progress payments.

I The Contractor shall maintain books, recordsl(iding but not limited to financial
records), and other evidence and documents pettinghe performance of the
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work under this Contract in accordance with gemgratcepted principles and
practices.

J. The Contractor will provide proper facilitiestttee Owner for access, inspection,
and copying at all times. The books, records docuspeetc. to be maintained
under this paragraph shall be maintained and meaiéahle during performance
of the Contract and for three (3)years after cotigoleof the work, or settlement
of any claims arising thereon, whichever is later.

K. The Owner's access to such records is not lirideghe required retention periods.
The Owner and its authorized representative slaai laccess to such records at
any reasonable time for as long as the recordsianatained.

L. The Contractor shall perform the work in accork with currently approved
methods and practice in the Contractor’s profesgioapacity and in accordance
with the standards of applicable professional agdions and licensing agencies.

M. The Contractor shall act as an independent aotdr and is not an employee,
subcontractor, agent, servant, partner nor joimttuwe of the County. The
Contractor has the right to use its best judgmedtedforts to fulfill the terms and
obligations of the Contract Documents. Contractbell further agree and
acknowledge the following:

QD Contractor will receive no compensation othemt that agreed to by the
parties as bid by the Contractor plus any compensaigreed to in subsequent
change orders and the Contractor, its agents, segboand subcontractors are not
subject to nor eligible for any benefits which nimyoffered by the County to its
employees, such as vacation pay, sick leave, insareoverage or retirement plan
participation.  Any such benefits offered by then@actor shall be the
Contractor’s sole responsibility.

2) The services to be provided by the Contracteraa independent calling
or occupation.

3) The Contractor is expected to use its own,gkilgment and expertise to
fulfill its obligations, and is not supervised, elited or controlled by the County
as to the means or methods it should employ exhapthe Contractor follow the
Contract Documents.

(4) The Contractor is not required to perform taskgarticular order or
sequence, except as provided in the Contract Dogtsme

(5) The Contractor needs no training from the Coas to how to fulfill its
duties and responsibilities.

(6) The Contractor may determine its own daily sithe and those of its own
employees or servants without prior approval ofGoenty.
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(7) The Contractor is not required to devote angi@aar percentage of its
time or resources to perform the services requisrdunder.

(8) The Contractor shall furnish its own equipmand supplies.

(9) Although the Contractor may be provided the wafethe County’s
facilities, such use is provided merely to faciitahe Contractor’s coordination
with the County’s staff and communication with vers] other contractors
engaged on the project, and members of the comyunit

(10) To the extent the Contractor must procure ainfain any insurance,
license, certification or trade membership, it misso at its own cost.

(11) The Contractor shall not be prevented fronigoeiing other services for
other parties. Contractor may engage in othemlegsi endeavors or projects of
any kind as long as such activities do not conflich the Contractor’s relationship
with the County as defined hereunder.

N. The Contractor shall read and review all plasi®cifications and supporting
documents attached to these specifications witlérAppendix.

5.06 Notifications Relative to Contractor's Actieg

A. The Contractor shall take special notice of $ghen 5.05. The Contractor shall
obtain prior approval from the Owner for closingpartial closing of any street.
The Contractor shall, without exception, notify tkére Department, Police
Department, ambulance services, U. S. Postal ®krgarbage services, and
Camden County Schools when closing any streeion thereof, in the County
of Southern Shores for any purpose.

B. Said notice shall include the limits and appnexie duration of the closure. The
Contractor shall promptly notify said departmentsew the streets are again
passable for emergency vehicles.

C. The Contractor shall also cause the least ireience possible to businesses,
property owners and residents. Each business aidense shall be given an
approved, printed notice of a pending closure. Antiphe shall be allowed for the
movement of vehicles away from the project. In egeacies, Contractor shall
notify businesses and residents directly and a#fsisth in leaving the area as
needed.

D. The Contractor shall leave his night emergeetgphone number or numbers with
the Chief of Police so that contact may be maddyeasall times in case of
barricade trouble or other emergencies.

E. Contractors shall request on-site utility looati in accordance with the laws
governing utility locations prior to the commencernef work.
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F. When performing work in streets and easementsthver inside or outside
Owner's legal boundaries, the Contractor shallfyatil of the affected local
agencies about the operations so as to properkgditate and expedite the work
in such a manner as to cause the least amounnfiict@nd interference between
the operations and those of other agencies.

G. Notifications shall include, but not be limitea the time of commencement and
completion of work, names of streets or locatiohalleys to be closed, schedule
of operations and routes of detours where possible.

H. Any or all damages or claims resulting from imyer or insufficient notification
of the affected agencies shall be the responsilufithe Contractor.

l. Subject to the provisions of Section 5.07, Owaball relocate or cause to be
relocated all privately or publicly owned utilitpeduits, lines, poles, mains, pipes
and such other facilities within the jurisdictiondacontrol of Owner where such
relocation is necessary in order to conform sailityuand other facilities to the
plans and ultimate requirements of the project.

5.07 Utilities and Existing Improvements

A. Information shown as to location of the existimgter courses, drains, sewer lines
or utility lines which cross or are adjacent to tireject is not guaranteed to be
accurate.

B. The Contractor shall provide for the flow of s¥a; drains, or water courses as

approved by the Engineer.

C. It shall be the responsibility of the Contradtmdetermine the exact location of all
utilities and service connections thereto. The @umor shall make his own
investigations, including contacting the ownersgbropriate utilities and making
exploratory excavations to determine the locatiang type of existing utilities,
including service connections, prior to commenaovayk which could result in
damage to such utilities. Excavation in the viginif existing structures and
utilities shall be carefully done by Contractor bgnd. The Contractor shall
immediately notify the Engineer of any utility dmered by the Contractor which
is not shown on the drawings or which is in a défé position than shown on the
drawings.

D. In case it should be necessary to remove, redpoatemporarily maintain a utility
because of interference with the work, the worklanutility shall be performed
and paid for as follows:

1) If the Work can be accomplished by bracing, styprusing temporarily
holding poles, hand-digging underground cablessatithg them to the side of the
trench, making slight adjustments to lines andcstmes, and taking similar
measures to work with and around existing utilit€sntractor shall take such
measures, as necessary, to accomplish the Worlsuahdneasures shall be taken
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without separate or additional compensation t@betractor. Any such methods
and measures shall be approved in advance by thegwtility and the Engineer.

2) If the Contractor cannot work with and aroundseng utilities as
provided in Section 5.07.D.1), and if it is thercegsary to remove, relocate, or
temporarily maintain a utility, the Owner may eith@) make arrangements with
the owner of the utility or with any other persareatity for such work to be done
at no cost to the Contractor; or (B) require thenttactor to do such work in
accordance with specification Sections 9.07 an@/08; or (C) terminate this
Contract if, in the Owner’s sole discretion, ther@wdeems the cost of removing,
relocating, or temporarily maintaining the utilitgo great, in which case such
termination shall be deemed to have satisfied a&hlmade pursuant to the
provisions of Section 8.11.B.

3) Notwithstanding the provisions of this Sectio@&D. to the contrary, the
Contractor shall be responsible for, and shallthaycost of, removing, relocating,
or temporarily maintaining a utility if such remdyaelocation, or temporary
maintenance is shown in the Contract Documents. Sngh methods and
measures shall be approved in advance by the owatility and the Engineer.

E. No representations are made that the obligatmnsove or temporarily maintain
any utility and to pay the cost thereof is or i$ remuired to be borne by the owner
of such utility.

F. The right is reserved to governmental agenaesta owners of utilities to enter
at any time upon any street, alley, right-of-wal .easement for the purpose of
making changes in their property made necessatiyedowork and for the purpose
of maintaining and making repairs to their property

G. The Contractor shall make excavations and beratgead of work, as necessary,
to determine the exact location of interferingitiéis or underground structures.

H. Ordinarily, utility companies responsible focilities located within the right-of-
way will be required to complete any installaticglpcation, repair, or replacement
prior to the commencement of work by the Contradttmwever, when this is not
feasible or practicable or the need for such wods wot foreseen, such utility
owners or Owner shall have the right to enter igbtiof-way and upon any
structure therein for the purpose of making newaitegtions, changes or repairs.
Operations shall be conducted so as to providéinie needed for such work to
be accomplished during the progress of the imprevenand at no additional cost
to Owner.

l. While performing the Work, the Contractor shlé held responsible for: any
damage by Contractor or its subcontractor(s) on#geto, maintenance for, and
protection of existing utilities and structures.

5.08 Cooperation Between Contractors
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A. The Owner reserves the right to contract for peadorm other or additional work
on or near the work covered by this Contract.

B. When separate contracts are let within the vaogla, each contractor involved will
submit a realistic progress schedule for the Owragaproval. Each party shall have
the right to review all schedules. After consutiai with the contractors, the
Owner will determine acceptable schedules.

C. Each contractor involved shall assume all ligbih connection with the Contract
and shall protect and save harmless the Ownerdirgnand all damages or claims
that may arise because of inconvenience, delayloss experienced by the
Contractor due to the presence and operationshef contractors working on or
near the same project.

D. The contractor shall arrange the work and ghlatte and dispose of the materials
being used so as not to interfere with the oparatad other contractors on or near
the same project.

E. When a dispute arises between two or more adntsaengaged on work in the
same or adjacent areas as to the respective dfjpgch, the Owner, or, if directed
by the Owner, the Engineer will determine the nmatt issue and define the
respective rights of the various interests involvBde Owner's decision shall be
final and binding on all parties concerned.

F. If the contract gives notice of other work thregty affect the work of this Contract,
the coordination of the work shall be taken intoamt by the Contractor, and any
resulting costs shall be considered incidental work

G. In an emergency, the contractor that is immetlisiccessible may make repairs
to a facility or utility of another contractor.

5.09 Survey Service
A. Construction related surveying services wilthe responsibility of the Contractor.
5.10 Protection of Survey Markers
A. Permanent Survey Markers
1. The Contractor shall take necessary measuiesure the preservation of
survey monuments, stakes, lot stakes and benchsmahe Contractor
shall not disturb permanent survey monuments, siaestakes or bench
marks and shall bear the expense of replacingtatymay be disturbed.
2. When a change is made in the finished elevatfdhe pavement of any
roadway in which a permanent survey monument estémt; the monument

cover shall be adjusted to the new grade withaitidding the underlying
monument.
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B. Lines and Grades

1. The Contractor shall preserve construction sustakes and marks for the
duration of their usefulness during constructiohe Tost of replacement
shall be an expense of the Contractor

5.11 Protection of Property

A. The Contractor shall protect all public and pit& property insofar as it may be
endangered by operations and take every reasopadsiaution to avoid damage
to such property.

B. The Contractor shall restore and bear the cdst@any public or private
improvement, facility or structure within the rigbt-way or easement which is
damaged or injured directly or indirectly by oraeccount of any act, omission, or
neglect in the execution of the work which is nesignated for removal but visibly
evident or correctly shown on the Plans. The Caotirashall restore any damaged
public or private improvement to a condition as @j@o better than that existing
before such damage or injury occurred by repairmepuilding, or otherwise
effecting restoration thereof, or if this is noasible, makes a suitable settlement
with the Owner of the damaged property, all at xygease to the Owner.

C. The Contractor shall give reasonable noticectmpants of buildings on property
adjacent to the work to permit occupants to remeelgcles, boats, trailers, and
other possessions, as well as salvage or relotamesptrees, fences, sprinkler
systems, or other improvements in the right-of-wahjch are designated for
removal or which may be destroyed or damaged bk wperations.

D. The Contractor shall protect all designatedsied planted areas within the right-
of-way or easements. He shall also exercise cateanduct operations so as to
minimize damage to new planted areas.

5.12 Protection of Work

A. Until acceptance of the project, the Contractball at all times protect from
damage and preserve all materials, supplies, eguipaf any description, and all
work already performed, from the nature of the walnle action of the elements,
and damage by any person or persons or from amy o#luse whatsoever.

5.13 Use of Improvement During Construction

A. Upon request and with approval of the Owneypmon order of Owner, Contractor
will be relieved of the duty of maintaining and fcting certain portions of work
which are approved to be placed in service and lwhieve been completed in
accordance with the Contract Documents, includiagraup.

B. Owner shall have the right to take possessi@ndfuse any completed or partially

completed portions of the improvement. Such usé sbabe considered as final
acceptance of the improvement or portions thereof.
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C. In addition, such action by Owner will relieveetContractor of responsibility for
injury or damage to said completed portions of waulting from use by public
traffic or from the action of the elements or framy other cause, except injury or
damage resulting from Contractor's own operationsdrom his negligence.
Contractor will not be required to again clean ughsportions of the improvement
prior to field acceptance, excepting for such itemhsavork as result from his
operations. However, nothing in this section sl construed as relieving
Contractor from full responsibility for making goagrk or materials found to be
defective.

5.14 Use of Light, Power and Water

A. The Contractor shall furnish temporary lightwsy and water complete with
connecting piping, wiring, lamps, and similar equent necessary for the work as
approved. The Contractor shall install, maintaid esmove temporary lines upon
completion of work. The Contractor shall obtain@rmits and bear all costs in
connection with temporary services and facilitieh@ expense to Owner. The
Contractor shall conform to applicable rules andesain the use of these facilities.

5.15 Subsurface Data

A. All information obtained by Engineer regardingbsurface information and
groundwater elevations will be available for indp@tat the office of the Engineer
upon request.

B. Known utilities and structures expected to bpeeht to or encountered in the
work are shown on the Plans. Such information ferefl as supplementary
information only.

C. Neither the Engineer nor Owner assumes any nsgghbty for the completeness
or interpretation of such supplementary information

D. Logs of test holes, test pits, soil reports, ugicbwater levels and other
supplementary subsurface information are offerdtiebest available information
of underlying materials and conditions at the lmoat actually tested. Owner will
not be liable for any loss sustained by the Cotdraas a result of any variance
between conditions contained in or interpretatiohsest reports and the actual
conditions encountered during progress of the work.

E. The Contractor shall examine the site and aviailsecords, as set forth in Proposal
Form. The submission of a Proposal shall be coivdwesvidence that the Bidder
has investigated and is satisfied as to the sulseidonditions to be encountered,
as to the character, quality and quantities of woike performed and materials to
be furnished, and as to the requirements of ther&rDocuments.

5.16 Verbal Agreements

Standard Construction Specifications — Division 1 Page 22



County of Camden Lagoon Membrane Replacement Rrojec
South Mills Reclaimed Water Storage Lagoon

A. No verbal agreement or conversation with any offiegent or employee of the
Owner, either before or after execution of the €awtt shall affect or modify any
of the terms or obligations contained in any of dweuments comprising the
Contract. Any such verbal agreement or conversagioall be considered as
unofficial information and in no way binding upom®er.

5.17 Dust, Noise and Pollution Control

A. The Contractor shall conduct the work in accoma with local laws and
ordinances and all regulations of the NCDENR otigencies of the state, and
with all laws and regulations of the federal goveemt and in accordance with
subsection 7.01. All practicable means shall beased to prevent, control and
abate the pollution of waters and to maintain reabte purity of the air. The
Contractor shall abate dust nuisance by cleaningsweeping, sprinkling with
water, or other means as necessary to accompéssugppression of dust.

B. The Contractor shall conduct the work in conformityall applicable laws and
regulations governing construction noise.

5.18 Temporary Traffic Control

A. The Contractor shall provide and be responsiblal times for such flag persons,
signs and other devices not otherwise specifidaetfurnished by the Owner, in
conformance with the language below:

1. The Contractor shall maintain traffic flow duginonstruction and shall
provide, install, and maintain all traffic contiévices in accordance
with these project guidelines, the Project Spderalisions, North
Carolina Department of Transportation Standard Hpations for
Roads and Structures 2012, and the current edifitiee_ Manual of
Uniform Traffic Control Devices (MUTCD).

2. The Contractor shall utilize complete and prdpedfic controls and
traffic control devices during all operations. &kffic control and traffic
control devices required for any operation shalfumetional and in
place prior to the commencement of that operatagns for temporary
operations shall be removed during periods of imégt The Contractor
is required to leave the project in a manner thiktow safe to the
traveling public and which will not impede motosisAll traffic control
devices shall be provided and maintained by thetr@otor as in Section
1105 of the Standard Specifications.

3. Traffic movements through lane closures on reettstwo way traffic
shall be controlled by flaggers stationed at eawha# the work zone. In
situations where sight distance is limited, the t@arior shall provide
additional means of controlling traffic, includingyt not limited to, two-
way radios, pilot vehicles, temporary traffic sigmar additional
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flaggers. Flaggers shall be competent personnetjusdely trained in
flagging procedures, and furnished with propertgadevices and
equipment, including, but not limited to, safetystgeand stop/slow
paddles.

4, All personnel when working in traffic areas oeas in close proximity to
traffic shall wear an approved safety vest, orntsiijacket which meets
the color requirements of the Manual 21 UniformfficaControl
Devices. (MUTCD).

5. The Contractor shall comply with all applical@dgulations including,
but not limited to, Federal, State, and local lagydgjnances, and
regulations governing safety, health, and sanitatmd shall provide all
safeguards, safety devices, and protective equipraad shall take any
other needed actions, on his own responsibility @@ reasonably
necessary to protect the life and health of em@eyn the job and the
safety of the public, and to protect property inmmection with the
performance of the work covered by the contradgtuFeato comply with
any of the requirements for safety and traffic colndf this contract shall
result in suspension of work as provided in sutelar08-7(2) of the
Standard Specifications.

B. Upon failure to immediately provide the necegdtag persons, or to provide,
erect, maintain, and remove barricades, lights stemtdard signs when so ordered,
Engineer or Owner shall be at liberty, without lient notice to Contractor or his
Surety, to do so and deduct all of the costs thidrem any payments due or
coming due to Contractor.

5.19 Removal of Unacceptable or Unauthorized Work

A. If the Engineer or Owner finds the work perfodie not in conformance with the
Contract, the Engineer or Owner may:
1) Reject the work and have it replaced or othexwisrrected by the Contractor
at no expense to the Owner, or;
2) Accept the work as suitable for the intendedopse, document the basis of
acceptance, and adjust the amount paid to the &uotr

B. The Owner's judgment concerning acceptability wbrk will be final.
Unacceptable work found before final acceptanda®ivork shall be corrected or
removed as directed by the Owner and replaced bl saval materials conforming
to the requirements of the Contract.

C. Unauthorized work will not be paid for and mag brdered removed at the
Contractor's expense.

1. Unauthorized work is:
a) Work done beyond lines shown on the Plans abéished by the
Engineer or Contract Documents;
b) Work done contrary to the Engineer's or Ownmssructions; or,
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c) Work done without the Engineer's or Owner’s teritauthorization.

D. If, when ordered by the Engineer or Owner, thtant@actor fails to correct or
remove unacceptable work or to remove unauthorimedk, the Engineer or
Owner may have the correction or removal and rephent done by others. The
cost shall be borne by the Contractor and may beated from payments due or
to become due to the Contractor.

5.20 Restoration and Cleanup

A. Periodically, or as directed by Engineer or Owras the work progresses, and
immediately after completion of the work, Contractball clean up and remove
all refuse, debris, equipment and unused mateasfadsy kind resulting from the
work. Upon failure to do so within twenty-four heuafter directed, the work may
be done by Owner or third party and the cost tHdrededucted from any payment
due Contractor.

C. As a condition precedent to final acceptance ofgtmect, all equipment and
temporary structures, and all rubbish and wast Isbaemoved and the right-of-
way and premises shall be generally cleaned upotdoom substantially to
conditions as they existed before the commenceofemork, as approved.

5.21 Final Inspection

A. When all on-site construction work on the projesccompleted, the Contractor
shall notify the Engineer and Owner in writing thia¢ project is ready for final
inspection. The Engineer and Owner will make apégtion within 15 calendar
days of receiving notification. The Engineer or @wwill notify the Contractor,
in writing, within ten calendar days thereafteralifconstruction work required by
the Contract is found complete and satisfactoiig,ittspection will constitute the
final inspection.

B. If any work is found incomplete or unsatisfagtathe Engineer will give written
instructions, at the direction of the Owner, askat shall be done to satisfactorily
complete the work. After complying with such instiions, the Contractor shall
follow the above procedures of notification, redingsa final inspection.

C. The Engineer will issue a notice to the Contmethen all the following work is
satisfactorily completed.
1) All work required under the contract;
2) All change order work;
3) The final trimming and cleanup work; and,
4) All required certifications, bills, forms, anther documents are received from
the Contractor including:
- Consent of Surety
- Lien Waivers
- Warrantee

5.22 Final Acceptance
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A. After final inspection of all work is made, atite work is found acceptable, the
Owner will make final acceptance of the work uniter Contract.

B. The Contractor will be notified, in writing, viiin ten calendar days after final
acceptance of the work.

6. CONTROL OF MATERIALS
6.01 Quality of Materials

A. Only new materials, parts, products and equigmrich conform to specified
requirements shall be used in the work, unlesgideby the Engineer or Owner,
the Proposal and Special Provisions to salvage rande existing materials.
Materials and products which after approval haveobe unsuitable or
unacceptable for use, regardless of cause, willefgcted by the Engineer or
Owner and shall not be used.

6.02 Sampling and Testing

A. Tests of materials will be made by Contractoraocordance with methods
described or designated in the applicable Spedtifies, and at any time during the
production, fabrication, preparation and use ofrtfagerials.

B. Owner reserves the right to require samplestartdst products for compliance
with pertinent requirements irrespective of priertiication of the products by
the manufacturer thereof as set forth in Subse&i08.

C. When tests of materials are necessary, as dasrby the Engineer, such tests
will be made by and at the expense of Owner unddissrwise specified. The
Contractor shall afford such facilities as requifed collecting and forwarding
samples where practical and withhold from use tlagemals represented by the
samples until tests have been made and materiatsl fequal to requirements of
the Specifications or to approved samples. Inagdkes the required samples shall
be furnished without charge and in ample time tongietesting of materials prior
to use. No claim will be allowed for any delay cadidy awaiting test results.
Safety measures and devices to protect those wke ttee samples shall be
provided.

D. In the absence of any reference Specificatipshall be understood that such
materials shall meet the specifications and reqergs of the American Society
for Testing and Materials (ASTM), or the Americassciation of State Highway
and Transportation Officials (AASHTO), as directgdthe Engineer. When there
is no pertinent coverage under ASTM or AASHTO, interial concerned shall
meet specifications and requirements of applicablamercial standards of the
Commodity Standards Division of the U.S. Departmah€Commerce. Lacking
such coverage, materials shall meet requiremetableshed by reputable industry
for a high-quality product of the kind involved.
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E. All testing shall be performed by or handledotlgh a testing laboratory as
directed by the Engineer and Owner.

F. In the event Owner requests tests and the raltdail, the Contractor shall bear
all costs for all subsequent testing necessaryetet Ispecified requirements.

G. It shall be the responsibility of the Contractor notify the County’s testing
consultant when construction milestones are metraatérials are ready to be
tested. The Contractor shall coordinate directighwhe County’s testing
company and notify the Engineer and Public Worke&or of scheduled testing.

6.03 Certification

A. For commercial products inclusive of industrarsdardized products, in lieu of
normal sampling and testing procedures by the @otdr and Owner, the
Engineer may accept from Contractor two copies loé tmanufacturer's
certification with respect to the product involvadider conditions set forth as
follows:

1. Certification shall state that the named prodoonforms to Owner's
requirements and that representative samples theaee been sampled and tested
as specified.

2. Certification shall either be accompanied wittedified copy of test results, or
certify that such test results are on file with mh@nufacturer and will be furnished
to Engineer upon request.

3. Certification shall give the name and addresthefmanufacturer, the testing
agency and the date of tests; and shall set fhetmeans of identification which

will permit field determination of the product dedred to the project as being the
product covered by the certification.

4. Owner will not be responsible for any costs @ftiication or for any costs of
the sampling and testing of products in connedti@newith.

6.04 Inspection Requirements
A. Access to Engineer, Owner or his representatbedl be allowed to all parts of
the work and to plants of manufacturers at all §mgnhe Contractor shall furnish
them with every reasonable facility for ascertagriirthe work meets requirements
and intent of the Contract Documents. All sampgguired for testing purposes
shall be furnished at no expense to Owner.
6.05 Inspection By Others

A. Inspection of work by persons other than repnesgeses of the Owner will not
constitute inspection by Owner, except as set fiorection 6.03.
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6.06 Storage and Protection of Materials

A. Materials shall be stored to assure the presiervaf their quality and fitness for
the work. Stored materials, even though approvddréestorage, may again be
inspected prior to their use in the work. Storedemals shall be located so as to
facilitate their prompt inspection. Approved ponsoof the right-of-way may be
used for storage purposes, including Contractapspenent, but any additional
space required therefore shall be provided by @otudr at his expense. Private
property shall not be used for storage purposdsowitwritten permission of the
property owner or lessee. When requested, copigsabf written permission shall
be furnished to the Engineer and Owner.

6.07 Trade Names, Approved Equals or Substitutions

A. In order to establish a basis of quality, certprocesses, types of machinery or
equipment or kinds of materials may be specifi¢ldegiby description of process
or by designating a manufacturer by name and iafeto his brand or product
designation, or by specifying a kind of materidl.id not the intent of these
Specifications to exclude other processes, equiporematerials of equal value,
utility or merit.

B. Whenever a process is designhated or a manuésistuname, brand, or item
designation is given or whenever a process or mahteovered by patent is
designated or described it shall be understoodthigatvords ‘or approved equal’
follow such name, designation or description, wheth fact they do so or not.

C. If it is desirable to furnish items of equipmdayt manufacturers other than those
specified as a substitute after the Contract is@eel, approval shall be secured
prior to placing a purchase order or furnishing sam

D. If the Proposal includes a list of equipment,tenals or articles for which
Contractor must name the manufacturer at time bfnsssion of the Bid, no
substitutions therefore will be permitted after epg®dsal has been accepted,
without the express consent of Owner.

E. The Contractor shall assume full responsibittyall expenses involved in making
any required changes in the Contract Documentgt¢oramodate a substitution
approved by the Engineer and Owner for the conweeieof Contractor, or to
circumvent any unforeseen difficulty in obtaining@ecified article.

6.08 Owner Furnished Equipment and Materials

A. Equipment and materials furnished by the Owner W@l delivered or made
available to the Contractor at the locations spestifAn inspection of the Owner-
furnished equipment and materials shall be madaeatime of delivery to the
Contractor to satisfy the Owner and the Contraittar the quantity and quality of
the equipment and material is satisfactory for ims¢he work. Thereafter, the
Contractor will be responsible for the equipmerd araterial. Deductions will be
made from payments due or to become due to ther&xot for any shortages,
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deficiencies, or damages which may occur after sdelvery, and for any
demurrage charges.

7. LEGAL RELATIONS AND RESPONSIBILITIES
7.01 Laws and Regulations
A. General

1. The Contractor shall keep fully informed of eélderal and State laws, ordinances
and regulations, and all orders and decrees oreboaili tribunals having any
jurisdiction or authority, which in any manner afféhose engaged or employed
on the work, or which in any way affect the condattwork. All such laws,
ordinances, regulations, orders and decrees shalbberved and complied with.
The Contractor shall protect and indemnify Ownet his representatives against
any claim or liability arising from or based on th®lation of any such law,
ordinance, regulation, order or decree, whetheCdytractor, his Subcontractors,
suppliers of materials or services, or others eaddyy the Contractor, or their
employees.

2. Attention is directed to the General Statuteshef State of North Carolina for
public contracts and public works contracts.

B. Protection of the Environment

1. The Contractor's attention is directed to GSARGand all project permits for
dealing with the prevention of environmental patiatand the preservation of
natural resources that affect the performance efwtbrk. Any unforeseen work
relating to the prevention of environmental pobhatior the preservation of natural
resources shall be considered the responsibilitpetontractor.

2. The Contractor shall conduct operations in conity to the applicable sections
of NCAC, laws amendatory thereto, and all pertirregtulations of the NCDENR
and other agencies of the state and the federargment, as well as ordinances
or resolutions enacted or adopted by local auilesrit

3. It is public policy that all practicable meares éxercised to prevent, control, and
abate the pollution of waters of the state, anchéintain reasonable purity of the
air by the control or abatement of air pollution.

4, The Contractor shall exercise every reasonatgeaption throughout the life of
the Contract to safeguard the air resources ddteite by controlling or abating air
pollution.

5. Federal, state, and local agencies having aonssplity and/or jurisdiction

relating to the environment include, but are nwitied to, the following agencies:

U.S. Department of Agriculture
U.S. Department of Health and Human Services
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U.S. Environmental Protection Agency
U.S. Corps of Engineers
U.S. Coast Guard
U.S. Department of Labor
North Carolina Department of Environment and NdtResources
Division of Land Quality
Division of Water Quality
Division of Coastal Management
Division of Air Quality
Division of Marine Fisheries
Division of Waste Management
North Carolina Department of Health and Human Sewi
North Carolina Department of Transportation
North Carolina Wildlife Resources Commission
NOAA — National Marine Fisheries Service
Albemarle Regional Health Services
Local County Courts and Board of Commissioners
Local County Councils and Commissions
Local Planning Commissions

7.02 Subcontractors

A. The Contractor agrees not to assign, transteryey or otherwise dispose of the
Contract or the right, title or interest thereither in whole or in part, or the power
to execute such contract, to any person, firm epa@tion without the written
consent of the Owner. No portion of the contraetldbe sublet, subcontracted or
performed by other than the Contractor's own ogitn except with the written
consent of the owner. Requests for permissionlitesar subcontract any portion
of the Contract or to have any of the work perfairbg another organization shall
be in writing and accompanied by a demonstratianttie organization which will
perform the work is experienced and equipped foh suork.

B. Written consent to assign, transfer, convey,letutsubcontract or otherwise
dispose of any portion of the Contract or to haogipns of the work performed
by other than the contractor's own organizatioril sizé relieve the Contractor of
any responsibility under the Contract or for thiilfment of the Contract.

C. The Contractor shall perform with the Contrast@wn organization Contract
work amounting to not less than 40 percent of tuwnt of the Contract as
awarded, except that any items designated in thr&zi as specialty items may
be performed by subcontract. The cost of any spebialty items may be deducted
from the amount of the Contract before computirggetmount of work required to
be performed by the Contractor's own organizafldme term "own organization”
refers only to workers employed and paid direcylyite Contractor and equipment
owned or rented by the Contractor.

D. The Contractor shall make payment for subcontmsiork; performance of

specialty items and other Contract work performgdthers in the same units and
on the same basis of measurement as apply und€otiteact.
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E. In making payment to subcontractors and to etli,yr whom work under the
Contract is performed, the Contractor shall protagainst the possibility of
overpayment, and shall assume losses that resait éiverpayment. While the
Engineer may estimate the quantities of work penta and of materials on hand
for inclusion in progress payments, there is naanige of the correctness of such
estimates. No incorrect estimate, regardless ofllbgm or when given, will be
binding upon the Owner in final settlement.

F. The Contractor shall direct and coordinate tperations of subcontractors and
others performing the work and shall insure thatdhders of the Engineer and or
Owner are promptly carried out. Failure of the Cactior to control the work of
subcontractors and other employees may resuleifsguance of orders requiring
the cancellation of the subcontracts and the rehafthe subcontractors and other
employees from the work site.

7.03 No Waiver of Legal Rights

A. Owner shall not be precluded or stopped by amgasurement, estimate or
certificate made either before or after completaord acceptance of work or
payment therefore, from showing the true amourhairacter of work performed
and materials furnished by the Contractor, or frehowing that any such
measurement, estimate or certificate is untruaasrrectly made, or that work or
materials do not conform in fact to the Contract.

B. Owner shall not be precluded or stopped, nostgihding any such measurement,
estimate or certificate, or payment in accordaheegwith, from recovering from
the Contractor and his Sureties such damagesnaayitsustain by reason of his
failure to comply with terms of the Contract, oorir enforcing compliance with
the Contract.

C. Neither acceptance by Owner or by any repregeatar agent of the Owner of
the whole or any part of the work, nor any extensbtime, nor any possession
taken by Owner, nor any payment for all or any pathe project, shall operate as
a waiver of any portion of the Contract or of argwer herein reserved, or any
right to damages herein provided. A waiver of argalch of the Contract shall not
be held to be a waiver of any other subsequenthrea

7.04 Other Contracts

A. Owner shall have the right to let other contsatd be coordinated with this
Contract. The Contractor shall cooperate with afioké such other contractors
reasonable opportunity for introduction and storafgeaterials and for execution
of their work. Any matter of dispute shall be dexdby the Owner, and his
decision shall be binding.

B. If any part of the work depends for its propge@ution upon work of any such

other Contractor, the Contractor shall inspect puatnptly report to the Engineer
and Owner any defects that affect subsequent wailure to do so shall constitute
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an acceptance of such other Contractor's workt @andi proper for the reception
and attachment of his own work and equipment.

7.05 Hold Harmless

A. Contractor shall defend, indemnify and hold hiasa Owner from and against all
liability or loss and against all claims or actiodnased upon or arising out of
damage or injury to persons or property caused Isyistained in connection with
the performance of this Contract by Contractor pkder losses, claims, or actions
resulting from the sole negligence of Owner.

B. The Contractor shall assume all responsibilftesthe work, and bear all losses
and damages directly or indirectly resulting to @entractor, the Owner, or to
others on account of the character or performarfcéh@ work, unforeseen
difficulties, accidents, or any other cause whatsoe

C. The Contractor shall assume defense of, indgnamd save harmless the Owner,
its officers, and employees from all claims, ligijlloss, damage and injury of
every kind, nature and description, directly oriradtly resulting from activities
in the performance of the Contract, the ownersmaintenance or use of motor
vehicles in connection therewith, or the acts, aioiss, operations, or conduct of
the Contractor or any Subcontractor under the @ohtir any way arising out of
the Contract, irrespective of whether any act, siis or conduct of the Owner
connected with the Contract is a condition or dbatory cause of the claim,
liability loss, damage or injury and irrespective whether act, omission, or
conduct of the Contractor or Subcontractor is nyeeekondition rather than a
cause of a claim, liability, loss, damage or injury

D. The Contractor shall not be liable for nor bguieed to defend or indemnify, the
Owner relative to claims for damage or damagesltiegusolely from acts or
omissions of the Owner, its officers, agents, oplepees.

7.06 Insurance

A. The Contractor shall provide and maintain gehexhility, auto liability, property,
and workers' compensation insurance for life of thontract.

1. General Liability Insurance

The Contractor shall maintain an 1ISO Commercial ésghLiability insurance
policy (or an equivalent policy approved by Owneaih combined single limits
of at least $1,000,000 per occurrence for bodijparin personal injury, and
property damage and an aggregate limit of a 1e2$§0$,000. The policy shall
include coverage for contractual liabilities.

2. Comprehensive Automobile Liability Insurance

Standard Construction Specifications — Division 1 Page 32



County of Camden Lagoon Membrane Replacement Rrojec
South Mills Reclaimed Water Storage Lagoon

The Contractor shall maintain an automobile lispilinsurance policy with
combined single limits of a least $1,000,000 pecuoence for bodily injury,
personal injury, and property damage.

3. Additional Insured Endorsement

The general and automobile insurance policies Bpdcabove shall include
endorsements naming as an additional insured "#mdén County, its agents,
employees and officials all while acting within ithefficial capacity as such."

4. Property Insurance

Depending on the nature of the construction contat®g under this contract,
Owner may require Contractor to provide propertsuiance. Refer to Special
Provisions section of this Contract.

5. Workers' Compensation Insurance

Contractor, its subcontractors, if any, and all Eygrs working under this
agreement are subject employers under the Northoli@ar Workers'
Compensation Law which requires them to provide ke’ compensation
coverage for all their subject workers.

Contractor is responsible for maintaining workemhpensation insurance for his
employees and assuring that his subcontractoyif also maintain workers'
compensation insurance. Contractor shall deferdenmify, and hold Owner

harmless from any liability for any workers' compation claims costs, fines, or
costs whatsoever arising from Contractor's or tligentractors' failure to comply.

6. Additional Policies and Special Coverage

B. Refer to the Special Provisions section of @asitract for additional coverage that
may be required.

C. Certificates of Insurance

1. Certificates of insurance evidencing all pokciequired by this Contract
shall be delivered to the Owner prior to the comoeement of any work. All
certificates shall include a 30-day notice of cdlaten clause and required
additional insured endorsements. The Owner haggheto reject any certificate
for unacceptable coverage and/or companies.

7.07 Royalties and Patents
A. The Contractor shall pay all royalties and liserfiees. The Contractor shall see the

Owner free, indemnify and defend Owner, from adslor damage that may result
from the wrongful or unauthorized use of any padrarticle or process.
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7.08 Permits & Reference Documents
A. The following Permits and Supporting Data aplyhis project:
1. Permit No.: WQ0029894 Camden County WWTP
B. The Following Plan Sets apply to this project:

1. Plan sheet entitled “Wastewater Treatment Fadlittamden Village Core
Project, South Mills Township, Camden County, Nagtrolina, Contract #2
WWTP, 59-day Storage Pond” as prepared by Hobbshiigh & Associates,
P.A., sealed by James H. Bowen, PE, plan sheetew@ib2C, G-2, dated
February 2006 with a record drawing stamp date2/2008.

2. Plan sheet entitled “Wastewater Treatment Fadlit@amden Village Core
Project, South Mills Township, Camden County, NdZ#rolina, Contract #2
WWTP, 59-day Storage Lagoon Details” as prepareddiybs, Upchurch &
Associates, P.A., sealed by James H. Bowen, P& ghieet number Cll.2C, G-3,
dated February 2006 with a record drawing stame afal/24/2008.

3. Plan sheet entitled “Wastewater Treatment Fadlit@amden Village Core
Project, South Mills Township, Camden County, NdZ#rolina, Contract #2
WWTP, Storage Lagoon Details” as prepared by Hobpshurch & Associates,
P.A., sealed by James H. Bowen, PE, plan sheetew@ib2C, G-4, dated
February 2006 with a record drawing stamp date24/2008.

7.09 Payment of Obligations

A. Contractor shall: (1) Make payment promptly a® do all persons supplying to
such contractor labor or material for the prosecutf the work provided in this
contract. (2) Pay all contributions or amountdi® ndustrial Accident Fund from
the contractor or subcontractor incurred in théguarance of the contract. (3) Not
permit any lien or claim to be filed or prosecutmiast the state, county, school
district, municipality, municipal corporation, antedivision thereof on account of
any labor or material furnished. (4) Pay to the &#&pent of Revenue all sums
withheld from employees.

B. If Contractor fails, neglects or refuses to makempt payment of any claim for
labor or services furnished to the contract or enbactor by any person in
connection with this contract as such claim becoohes, the proper officer or
employees representing Owner may pay such claithegerson furnishing the
labor or services and charge the amount of the payagainst the funds due or to
become due the Contractor by reason of this cantrac

C. The payment of a claim in the manner authoriabdve shall not relieve the

Contractor or the Contractor's surety from obligativith respect to any unpaid
claims.
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7.10 Dispute Settlement

A.

In the event the Contractor has filed a writpeotest in accordance with Section
4.09 Disputed Work, the Owner shall review the terit protest and related
documents and perform such investigations as theeDdeems appropriate and
will try to transmit its decision in writing to th€ontractor within 30 days from

the date of receipt of the written protest.

In the event the Owner elects to do so, the @wray establish a "Claims Review
Board" either to assist in reviewing appeals hedeuror to consider Contractor
appeals directly.

Subject to the provisions of Section 7.10.Eobelduring the pendency of a
written protest any related work performed by tlen€actor shall be done at the
Contractor’s risk unless authorized by the Owner.

[reserved]

Where a written protest relates to only a partbthe work to be performed under
this Contractor, the Contractor shall not delayt tiation of the work to which
the written protest does not relate, unless thetr@otor shall have written
permission or written direction from the Owner tosb.

[reserved]

The parties hereby stipulate and consent thadjation and venue shall be
exclusively for all matters arising under this agnent in the courts of the State of
North Carolina.

All terms and provisions of this agreement shallconstrued according to North
Carolina law, it being agreed by the parties thatagreement was entered into in
the State of North Carolina.

7.11 Protection of Other Governmental Authorities

A.

Whenever work under the Contract affects or edégct public property owned by
or under the jurisdiction of any governmental atitiip agency or district,
including governmental subdivision other than then®r, the Contractor shall
indemnify and save harmless such governmental atythits officers, agents and
employees, from loss damage or claim of loss oradgmo such property or the
use thereof, arising from work under the Contraaly bond or insurance and any
special guarantee deposit required by such govertain@uthority, shall be
supplied before beginning any portion of the wotkah affects or may affect the
property of such governmental authority or the theeeof.

7.12 Public Safety and Convenience

A.

The Contractor shall conduct the project witloger regard for the safety and
convenience of the public. When the project inveluse of public ways, flag
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persons shall be provided when directed, and meéarisee access to all fire
hydrants, service stations, warehouses, storesgBpgarages and other property
shall be maintained.

When access to a business or businesses maynhssing for the traveling public
due to operations of the contractor, the Contragtatl provide adequate signage
to clarify alternate or existing access to the hess(s). Private residential
driveways shall be closed only with approval of @&ner or specific permission
of the property owner.

Normal operation of public transit vehicles $hadt be interfered with unless

otherwise authorized. The contractor shall notrolesor interfere with travel over

any public street or sidewalk without approval. @geenches and excavations
shall be provided with adequate barricades of amoymed type which can be seen
from a reasonable distance. At night, all open wamnkl obstructions shall be
marked by lights. The Contractor shall install andintain all necessary signs,
lights, flares, barricades, railings, runways, rstabridges and facilities. The
Contractor shall observe all safety instructioreneed from Engineer, Owner or
governmental authorities, but following of suchtrastions shall not relieve

Contractor from his responsibility or liability faccidents to workmen or damage
or injury to person or property.

Emergency traffic such as police, fire and disasunits shall be provided
reasonable access to the work area at all times.

The Contractor shall be liable for any damagbkilvmay result from failure to
provide such reasonable access or failure to ntitédyappropriate authority.

7.13 Personnel Safety

A.

7.14 Detours

A.

The Contractor shall be responsible for condsiof the job site, including safety
of all persons and property during performancédefwork. This requirement will
apply continuously and not be limited to normal king hours. Safety provisions
shall conform to the applicable federal, state,ntpuand local laws, ordinances
and codes.

Where any of these are in conflict, the morengént requirement shall be
followed. The duty of the Engineer to conduct ¢ongion review of the
Contractor's performance is not intended to inchedéew of the adequacy of the
Contractor's safety measures in, on, or near thstagtion site.

All detours caused by work operations, or fonwenience of the Contractor, shall
be constructed and maintained at no expense to ORtaas for such detours shall
be submitted to Engineer and Owner for approval.
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B. The Contractor shall construct and maintain teragy detours to provide adequate
passage of public traffic and protection of the kvat all times. If a detour
established by the Contractor causes or may cdéifisaltly or confusion regarding
access to a business, the Contractor shall preigge to direct the traveling public
to the business.

C. Detours within the limits of the project suchside street crossings, temporary
bridges over freshly placed concrete, or utilizatad one or more lanes of the
construction area for maintenance of traffic shul the responsibility of the
Contractor.

D. If, in the judgment of the Engineer, one-wayf#d traffic is necessary, it shall be
provided for as set forth in Section 02105 - TerapprTraffic Control. The
Engineer may recommend if flagging and piloting dendispensed with after
working hours. In the event that flagging and jigtare required after working
hours as a result of carelessness or negligendbeopart of the Contractor to
properly condition work at the end of the day, spitbting and flagging shall be
provided by Contractor at no expense to Owner.

E. Upon failure to immediately provide, maintain, remove suitable detours or
detour bridges when ordered to do so by Engine@varner, Owner may without
notice to Contractor or his Surety provide, maimtair remove the detour and
deduct costs thereof from any payments due or apohire to Contractor.

7.15 Labor

A. Upon notification in writing from the Owner, th€ontractor shall remove
immediately from the job for its duration any labgr workman, mechanic,
foreman, superintendent, or other person employdw ws found to be
incompetent, intemperate, troublesome, disorderlgtioerwise objectionable, or
who fails or refuses to perform his work propenhgdacceptably.

B. Attention is directed to the North Carolina GexieStatutes relative to unlawful
employment practices or discrimination by employagainst any employee or
applicant for employment because of race, religomhor, sex, or national origin.
It is an unlawful employment practice for an emgQybecause of the race,
religion, color, sex, or national origin of any ividlual, to refuse to hire or employ
or to bar or discharge from employment such indigicr to discriminate against
such individual in compensation or in terms, cdodg or privileges of
employment.

C. In the event the Contract is funded in wholeiroipart by federal funds, the
Contractor shall comply with all provisions of Extige Order No. 11246 and of
the rules, regulations, and relevant orders oStheretary of Labor.

D. In the event of the Contractor's noncompliandh the nondiscrimination clauses
of a Contract so funded, or with any such rulegulaions, or orders, the Contract
may be canceled, terminated, or suspended in vanatepart, and the Contractor
may be declared ineligible for future governmemtcacts or federally assisted
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construction contracts, in accordance with procesiauthorized in Executive
Order No. 11246, and such other sanction may besegband remedies invoked
as provided in Executive Order No. 11246, or by ruégulation, or order of the
Secretary of Labor, or as otherwise provided by law

E. If it is necessary to perform construction wark Saturdays, Sundays or legal
holidays, or outside the eight (8) hour regularkirmy day, Owner shall be notified
of intent to do so one day prior to commencing sagrtime work. In any event,
all work shall be subject to Camden County Boar€Commissioners approval.
Prior to the start of such work, the Contractorlishaange with the Engineer
and/or Owner for continuous or periodic inspectbthe work, surveys, and tests
of materials, when necessary. Contractor shallespansible for any additional
costs incurred for inspection of work, surveys, tagts of materials necessitated
by such overtime work.

7.16 Use of Explosives
A. The use of explosives is prohibited.
7.17 Rights-of-Way, Easements and Premises

A. Construction activities shall be confined witlgroperty lines, limits of easements
and limits of construction permits as shown or gt in the Contract
Documents, unless arrangements are made with csynef(adjacent private
property. Prior to the use of any private propeowytside these specified
boundaries, written permission of the property oifgjeshall be filed with the
Owner; upon terminating such usage, a release &lbulamages, signed by the
property owner(s), shall be filed with the Owneon@actor shall save and hold
harmless Owner from any loss or claim for damagsslting from unauthorized
use of private property.

B. The specified work areas shall not be unreadgmraizumbered with materials and
equipment, and permits for special occupancy aediithe specified work areas
shall be obtained from the proper agencies andsalbciated costs borne by the
Contractor. The Engineer's directions regardingsigdvertisements, fires, and
smoking will be followed.

7.18 Waste Sites

A. Shall be permitted through the NCDENR, NCDOTotrer local, state or federal
agency having jurisdiction of the type and natudrthe waste.

B. Either type of waste site shall be operateduithsa manner as to meet all safety
and health requirements of state and local ageries, operations, or the result
of such operations, which create a nuisance prgl@emvhich result in damage to
public or private properties will not be permitted.

C. Permits for dumping on sites designated in toatact Documents or by the
Engineer will be provided by Owner. The Contractball obtain any necessary
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permits for other sites at no expense to Owneselacting and obtaining fill sites
for excess materials, the Contractor shall be awhrestrictions and regulations
related to fill of wetlands, floodways, floodplajrdrainage ways, erosion control,
etc., and shall obtain all necessary approvalspanaiits related to the fill. Copies
of issued permits will be furnished to Engineeroprio commencing filling
operations. Materials shall not be deposited omugimproved dedicated street
without permission of the Engineer.

Where waste sites are designated in the Corfbactiments, the operations shall
be performed as directed; and upon completionCihietractor shall uniformly
clean and shape the area as directed.

Where there is additional waste excavation reex of that needed for the project
or for predesignated sites, this material shatlibposed by securing and operating
a waste site in conformance with the general reguénts hereinbefore described.
Contractor may accept any reimbursement that casebered from the sale of
such material.

7.19 Vermin Control

A.

At the time of occupancy by Owner, any structurstructures entirely constructed
under the Contract shall be free of rodents, iss&ermin or pests. The Contractor
shall arrange and pay for extermination work as byecessary as part of the
Contract work within the Contract time. Work shiadl performed by a licensed
agency in accordance with the requirements of gowgr authorities. The
Contractor shall assume responsibility for any ripjtio persons or property
resulting from extermination work for the elimirati of any offensive odors
resulting from extermination operations.

8. PROSECUTION AND PROGRESS OF WORK

8.01 Contractor's Construction Schedule

A.

Before starting work, the Contractor shall sutaproposed construction schedule
to the Engineer and Owner. If it is desirable tayc@an operations in more than
one location simultaneously, a schedule shall lbengtted for each location two
weeks in advance of beginning such operationshdrevent that the Contractor's
proposed construction schedule does not meet ttessary construction program
schedule as determined by Owner, the Contractdl igsaibmit a schedule that
conforms as approved.

The schedule shall show the proposed order df ad indicate the time required
for completion of the major items of work. This Wimrg schedule shall take into
account the passage or handling of traffic with [deest practicable interference
therewith and the orderly, timely and efficient ggoution of work. It will also be
used as an indication of the sequence of the neajustruction operations and as
a check on the progress of work, but does not be@part of the Contract.
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C. If requested by the Engineer or Owner, the Gatdr shall provide weekly
progress schedules of expected project activiié® progress schedules shall
indicate the Contractor's plan of prosecution & work in sufficient detail to
enable the Contractor, the County, and the Engitteelan, coordinate, appraise,
document, and control their respective Contragtaesibilities. The schedule of
work, and the work forces and equipment suppliedhgy Contractor, shall be
adjusted periodically as necessary to allow for ¢bmpletion of the Contract
within the Contract Time.

8.02 Preconstruction Conference

A. A pre-construction conference with the Ownergigeer, and Contractor will be
provided. A Contractor’s attendance at the sagtqmstruction conference is
mandatory.

8.03 Notice To Proceed

A. A written “Notice to Proceed” will be given aftéhe Contract has been executed
and the Performance Bond and Payment Bond, andeglliired insurance
certificates have been filed with and approved ty ©Owner. No work shall
commence under the Contract until such writtencedtias been given.

B. Notice to Proceed for the project may be deldye®wner until required utility
relocation, construction, or reconstruction hasnbeempleted or has progressed
to a satisfactory degree of conformance which atlibw initial contract work to
commence.

C. Work shall commence within ten days after thie a@d the Notice to Proceed, or
by such other date or time period specified inNlo¢ice to Proceed. The actual
date of commencement of work, or the last allowalaite for commencement as
specified in the Notice to Proceed, whichever iierashall establish the date for
commencement of the Contract time. The Contrattalt aotify the Owner forty-
eight (48) hours in advance of the actual time glade work will be started.

8.04 Contract Time

A. Except as otherwise agreed by the County andr@ctor in writing, the Contract
Time shall be from August, 2018 to October 1, 2018.

B. Time shall be considered the essence of ther&ant

C. If, in the judgment of the Owner, insufficierdarées are being employed, or

inadequate equipment and methods are used, agfess is for any reason unduly
delayed, he may instruct the Contractor in writitag increase his force or

equipment, or adopt improved methods to expedaentbrk, and the Contractor

shall heed and follow such instructions, but comiity to the Owner's instructions

shall not relieve the Contractor of any of his msgbilities under the Contract.
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D. If the Contractor at any time falls behind itsposed schedule of work, the Owner
may request and the Contractor shall supply a mheduile of work along with a
statement regarding the increased forces or equiproe new construction
methods to be employed on the work in order to detephe work within the
Contract Time. Failure to supply a schedule of warkl sufficient forces and
equipment to complete the work within the Contréithe may be declared a
breach of contract by the Owner.

D. The Contractor shall complete the work called foder the Contract within the
Contract Time or adjusted Contract Time.

8.05 Suspensions Of Work
A. Suspension by Owner

1. The Contractor shall immediately suspend workhenproject wholly or
in part as directed by the Owner for good and sigffit reason. In the event
of such suspension, Owner shall, except in emeygeaed except as
hereinafter provided, give Contractor three dagsce and work shall be
resumed within five days after notice has been rgiby Owner to
Contractor to do so. Owner shall allow Contractoeatension of time for
completion corresponding to the total period ofggenary suspension, and
shall reimburse him for necessary rental of unespdpment, services of
watchpersons and other unavoidable expenses lyreathe suspension
without fault of Contractor.

2. Contractor shall not be entitled to damagegnigible or overhead costs
or anticipated profits from such temporary suspansi

B. Suspension by Engineer or Owner

1. The Contractor shall immediately suspend workhenproject wholly or
in part as directed by the Owner or, with the Ovseiritten authority,
the Engineer, pursuant to Subsections 5.01 anddu82o: (l) failure to
correct unsafe conditions for working personneg general public or
Owner's employees, (2) failure to carry out pransi of the Contract
Documents, or (3) failure to carry out orders oediions, for such periods
as the Engineer or Owner may deem necessary dueoriditions
considered unsuitable for the performance of thekwo for any reason
deemed to be in the public interest.

2. The Contractor shall immediately suspend workhenproject wholly or
in part as directed by the Owner or, with the Ovseiritten authority,
the Engineer, for such periods as the Engineer demm necessary,
pursuant to Subsection 5.19 for failure to immesljatorrect defective
and unacceptable work.

C. Suspension by Contractor
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1. Suspending operations because of seasonal ioorsdatr other unsuitable
conditions pursuant to Subsection 8.06 shall regqie concurrence of the
Owner.
D. Responsibility of Contractor
1. Voluntary or involuntary suspension or slowdowith or without the

approval of the Owner or Engineer, and suspendiamik ordered by the
Owner or Engineer will not be grounds for claims damages, idle
equipment or labor, or extra compensation. No alowe or compensation
will be made on account of such suspensions of w&dept as provided
hereinbefore and as provided in Subsection 8.06.

2. At the commencement of, and during any suspessaf work, the
Contractor shall be responsible for the care ofkwmerformed and take
every precaution to prevent any damage or det¢iooraf the work. The
Contractor shall be responsible for work, includiagporary protection
devices to warn, safeguard, protect, guide andrnmftraffic during
suspension, the same as though its performancbdedcontinuous and
without interferences.

3. The Contractor shall be responsible and bearcadts for providing
suitable provisions for traffic control and for megnance and protection
of the work during suspension for cause. If the t@ator fails to provide
for temporary traffic control and to maintain theny, the Engineer or
Owner may immediately proceed to maintain the wdhe cost of such
maintenance shall be deducted from payments dioeb@come due to the

Contractor.
E. Resumption of Work
1. In all cases of suspension, work will be resumelg upon written order

of the Engineer or Owner.
8.06 Delays and Extensions

A. Contract completion time may be subject to adjent during the progress of the
work at the written request of the Contractor, ¢auses beyond the control of
Contractor and which the Owner, with the advicette Engineer, determines
actually affected the time necessary for completibwork under the Contract.

B. The Owner or Engineer will not consider adjustingf Contract Time based on
shortage or inadequacy of labor and equipmentjgeyte or fault of Contractor
and other deficiencies or lacks which are withie tirovince of Contractor's
control or responsibility. Causes which will be givconsideration in justifying
adjustment of Contract time will include, but aa himited to, the following:

1. Errors, changes, or omissions in the ContraciuDents.
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2. Failure of Owner, its representatives and i®otontractors to act promptly in
carrying out obligations and duties.

3. Failure of Owner to submit the Contract Docuragnt a part thereof, to the
Contractor for execution within the specified tioantained in Subsection 3.01 of
the Proposal Form.

4. Performance of extra work under Subsection 4.10.

5. Court orders enjoining the prosecution of thiqmt, strikes, acts of God which
shall include action of the elements not reasonfdylgseeable by the Contractor,
or act of Owner not authorized by the Contractemnptted by law.

A Contract time extension will be consideredyorfilthe Contractor has given
written notice to Owner and Engineer of the causagetay within ten days after
the beginning thereof and notice to Owner or Engjirad the termination thereof
within five days after such termination, and malane for such extension prior
to the Contract completion date. The decision ley@wner, with advice from the
Engineer, of the reasonable term of any extensiatenial thereof shall be final.

An adjustment of Contract time, as herein predidshall be Contractor's sole
remedy for any delay in completion of the projatsiag from causes beyond the
control of Contractor, and in no event shall Cortva be entitled to collect or
recover any damages, loss or expense incurredalspmeof such delay.

8.07 Liquidated Damages

A.

The Contractor agrees to pay $500 per calendsr fdr damages for delay
sustained by the County by reason of the Contradiiture to timely perform its
obligations under the Contract. Such damagesdeclout are not limited to, the
cost of prolonged administration, supervision anspéection and resolution of
traffic and public relations issues surrounding tthelayed completion. In
submitting a Bid, Contractor the amount of liquathdamages as stated above is
a reasonably accurate forecast of the probable gieenfwr delay that would be
sustained by County in the event of a delay in detign. Such liquidated
damages shall not be the exclusive remedy of Cotmittyshall be in addition to
any other remedies County may have for breach efCbntract and shall be in
addition to any actual provable damages, otherfibragielay, sustained by County
by reason of a breach of the Contract by Contractor

When the Contractor believes that all work om phoject has been completed, the
Contractor will set up a walk-through inspectiorthwihe Engineer and Owner,
unless the Owner elects not to participate in $aspection. A "punch list" of all
unfinished or unacceptable items will be made.Qbetractor will finish all punch
list work before the end of time allowed for theoject. If work has not been
completed by the end of the time allowed for thejgmt, liquidated damages shall
be charged for such delayed completion as provideeaand shall be in addition
to any other remedies the County may have for lbre&the Contract.

8.08 Contractor's Representative
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A. Before starting work an authorized represengasiiall be designated who shall
have complete authority to represent and to adE@mtractor, in his absence from
the work site, in all directions given him by thev@er or Engineer. Contractor, or
his authorized representative, shall supervisevitr&, and shall be present on site
continually during its progress, including suchdsras only Subcontractors may
be actively working on the project. If called far the Contract Documents, an
office shall be maintained on or adjacent to ttmemt site. The Contractor shall
keep a complete copy of the Plans, Permits andifgjaions on or near the site
at all times. If Contractor and his authorized esgntative are not present on any
part of the work where it may be necessary to gisguctions, directions may be
given by Engineer or Owner to the superintendentfooeman who may have
charge of that particular part of the project, andh order shall be received and
followed. Such directions shall not be deemed t@nge the status of Contractor
or Subcontractor, not to make Owner an employer,taogive Owner direct
responsibility for the methods and manner of thekwBuch directions of major
importance will be confirmed in writing. Any dirégh will be so confirmed in
each case on written request from the Contractor.

8.09 Conflicts, Errors, Omissions, and Additionabings

A. All plans shall be checked and compared priorcemstruction and Engineer
notified of any discrepancies or omissions in ortterpermit correction by
Engineer. Coordination of Plans and Specificatiomsintended. Labor and
materials required for the work shall be furnisfifeéddicated on one and not the
other as fully as if mentioned or indicated on baihd should any work or
materials be reasonably required or intended foyitey the project to completion
which are inadvertently omitted on the Plans anecBigations, the same shall be
furnished as fully as if particularly delineateddascribed. The intent of the Plans
and Specifications is to show and describe a camgmoject within the limits
stated. Dimensions shown on Plans shall be followather than scale
measurements. Whenever it appears that the Comiats are not sufficiently
detailed or explicit, the Engineer may furnish &iddial detailed drawings or
written instructions.

B. In case of conflict between requirements sahfor the Contract Documents the
provisions for order of precedence in SubsectiOd A shall apply.

8.10 Owner's Right To Do Work

A. Neglecting to prosecute the project properlyfaiing or refusing to perform any
of the terms or conditions of the Contract, wiltqpé Owner to supply or correct
any deficiency or defect without prejudice to arlges remedy. Such action by
Owner shall be taken only after three days' nokligeEngineer or Owner to
Contractor and his Surety, unless in the judgmétitedOwner, an emergency or
danger to the work or to the public exists, in vihéwvent action of Owner, as set
forth above, may be taken without any notice wheatso. The cost of such action
by owner shall be deducted from the payment thetheneafter due Contractor.
The Contractor shall pay Owner any costs in exoésach payment due.
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8.11 Termination of Contract

A. All terms and conditions of the Contract are sidered material, and failure by
Contractor to comply with any of said terms or dtinds shall, at Owner's option,
be deemed a breach of contract. Upon such failbweer shall have the right,
whether an alternative right is provided or notdéelare the Contract terminated.
Issuance by Owner of an order stating that the 1@onis terminated, and service
of a copy of said order upon Contractor and hig§ushall be deemed a complete
termination of the Contract. Upon the Contract geso terminated, Owner may
retain all sums due under the Contract and botrCivgractor and his Sureties
shall be liable under his bond for all losses, asps and damages caused to Owner
by reason of his failure to complete the Contrant] Surety shall be required, at
Owner's option, to complete the project. Notwithdiag such termination,
Contractor and his Sureties shall remain liablesurtide terms of the Contract for
work performed prior to such termination. The Ergnwill recommend to the
County the payment due Contractor for work perfatnpeior to the date of
Contract termination.

B. County and Contractor may agree to terminatetmtract: (1) If work under the
contract is suspended by an order of a public agimany reason considered to
be in the public interest other than by a labopulis or by reason of a third party
judicial proceeding relating to the work other tleasuit or action filed in regards
to a labor dispute; and (2) If the circumstancesanditions are such that it is
impracticable within a reasonable time to proceéHt & substantial portion of the
public works.

C. Reimbursement for mobilization expenses, wharinotuded in the contract as a
separate pay item, including moving equipment td ftom the work, will be
considered where the volume of work completed agssimall to compensate the
Contractor for these expenses under the ContracesprWhen an item for
mobilization appears in the Contract as a sepaatétem, the amount to be paid
the Contractor will be the mobilization amount estin accordance with Section
02100.

D. Acceptable materials obtained by the Contraatat not incorporated in the work
may be purchased from the Contractor at actualasoshown by receipted bills.

8.12 Default By Contractor

A. The Owner may, without prejudice to any othghtior remedy and after giving
the Contractor and Contractor's surety seven dayen notice, terminate the
employment of the Contractor if the Contractor stiou

1) Be adjudged bankrupt or experience dissoluttenmination of existence,
insolvency, business failure or discontinuance @silag business, appointment of
a receiver of any property of, for the benefit i#ditors by, or the commencement
of any proceeding under any bankruptcy or insolyetaws by or against
contractor.

2) Make a general assignment for the benefit ofQbmetractor's creditors;
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3) Have a receiver appointed on account of cordraainsolvency;

4) Fail to supply enough properly skilled workgpspper materials, or adequate
equipment for the efficient prosecution of the work

5) Fail to make prompt payment to subcontractorsuppliers;

6) Disregard laws, ordinances, or the instructiohghe Engineer, Owner, or

County; or

7) Fail to comply with any term, obligation, or @mant or condition contained in

this contract or the associated permits, withiresg7) days after receipt of written
notice from Owner demanding such compliance.

B. The Owner will take possession of the premises all materials, tools, and
appliances as well as all other materials on wiieh Contractor has received
partial payment. The Owner may finish the work hy enethod the Owner deems
expedient.

C. The Contractor shall not be entitled to receing further payment until the work
is completed. On completion of the work, deternioratshall be made by the
County, with the advice of the Engineer, of thaktamount the Contractor would
have been entitled to receive for the work haddbetractor completed the work.
The difference between the total amount and theuatsgoreviously paid to the
Contractor shall be called the unpaid balance f&the iunpaid balance exceeds the
expense incurred by the Owner in completing thekworcluding expense for
additional managerial and administrative servities,excess will be paid to the
Contractor, with the consent of the surety. If &xpense incurred by the Owner
exceeds the unpaid balance, the amount of the £stedl be paid to Owner by
the Contractor or the surety.

D. Upon completion of the project by others, Coctipawill be entitled to the return
of all material which has not been used in the wasnlwhich has not been paid for,
and for all plant, tools, equipment and other properovided, however, that no
claim will be allowed because of usual and ordirdgpreciation, loss, wear and
tear. None of the foregoing provisions, or the @Biaws in Subsection 8.11, shall
be construed to require Owner to complete the wuok,to waive or in any way
limit or modify the provisions of the Contract ritey to the fixed and liquidated
damages suffered by Owner on account of failur€aftractor to complete the
project within the time prescribed.

8.13 Completion and Acceptance
A. After completion of the work specified in the @oact, and completion of the final
inspection, the Engineer will recommend to the Owthat the work be accepted
and payment be made.
B. No payment made under the Contract except tia fiayment shall be evidence
of the performance of the Contract, either wholyropart, and no payment shall
constitute an acceptance of unauthorized or detewetork or improper material.

C. A certificate of completion or letter of accepta of the project, submitted by the
Engineer or other officer of the Owner, shall caogt final acceptance of the
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work on the date of the certificate or letter. Suettificate or letter of acceptance
shall not constitute an acceptance of any unawdnvork.

D. The acceptance of the work shall not preven@eer from making claim against
the Contractor for defective work.

8.14 Final Warranty

A. The work is guaranteed by the Contractor fopecgied period from the date of
final acceptance by the owner. If no warranty misospecified, the work shall be
guaranteed for one year from the date of final pizoece by the owner. The
Contractor's performance bond shall remain in éffiecing the warranty period.
If, within the warranty period, repairs or changes required in connection with
the work, the Contractor shall promptly, withouperse to the Owner:

1) Place in satisfactory condition all guarante@alky

2) Correct all damage to the building site, equiptme contents which is the result
of the use of materials, equipment or workmanshth are inferior, defective, or

not in accordance with the terms of the contraud, a

3) Correct any work, material, equipment, or cotdge@f building, structure or site
disturbed in fulfilling the guarantee.

B. Repairs, replacements or changes made underatianty requirements shall be
warranted for the specified warranty period, ordoe year, beginning on the date
of the acceptance of the repairs, replacementsanges.

C. If the Contractor fails within ten days to predgo comply with the terms of this
warranty, the owner may have the defects correcidee Contractor and
Contractor's surety shall be liable for all expenserred. In case of an emergency
where delay would cause serious loss or damagairsemay be made without
notice to the Contractor and the Contractor or @abr's surety shall pay the cost.

9. MEASUREMENT AND PAYMENT
9.01 Measurement of Quantities

A. Payments shall be based on measurements of emdphork in accordance with
the United States Standard Measures. Units of measunt for payment shall be
shown or specified. In calculating quantitiesJetigths and areas will be based on
horizontal and vertical measurement, unless otlsergpecified.

B. Basis is defined as the particular standard ahimeasurement which will be
applied to a particular item of work as shown oa Proposal for a specific
Contract. Each basis of measurement herein sét ibgenerally applicable and
will be in effect; however, in case of conflictetbrder of precedence will conform
to Subsection 4.04.A.

9.02 Scope of Payment
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Quantities listed in the proposal do not govienal payment. These quantities are
estimates only for purposes of obtaining competithids. Payments to the

Contractor will be made only for actual quantitid<Contract items performed in

accordance with terms of the Contract and for itefgork actually performed as

Extra Work or under supplemental agreement in azoare with the terms of the

Contract.

The Contractor shall accept the compensatiohgesin provided, in full payment
for furnishing all materials, labor, tools, equipmend incidentals, excluding
those specified in Subsection 4.09, necessaryddopning all work under the
Contract, also for all loss, damage or liabilitisarg from the nature of the work,
or from the action of the elements, subject to {gions of Subsection 6.06 or from
any unforeseen difficulties which may be encourtatering prosecution of the
work, until final acceptance by Owner.

9.03 Payment Schedule

A.

The Contractor may submit a request for pap@iment on a monthly basis (every
30 days), or other interval as approved by the @wiibe amount of partial
payments will be based on the work accomplishedaaedpted as the last day of
the approved pay period. All requests for paymdratl be made on the form
furnished to the Contractor by the Camden Counitye fbrm shall be completely
and legibly filled out with all appropriate inforiian supplied and shall be signed
by an authorized representative of the Contradtinority Business (MB) and
Women'’s Business (WB) participation shall be listethe appropriate spaces on
all requests for payment. If there is no partidipathe word “None” or the figure
“0” shall be entered. One hundred percent (100%)neat shall be made after
successful completion of the work as verified bg final inspection. Final
payment will be released upon the receipt of atemitstatement from the
Contractor to the County indicating that all sulicactors have been paid in full.

9.04 Verification of Work

A.

Reserved

9.05 Compensation for Alteration of Contract

A.

Unless changes and alterations in Plans or QigmtContract Documents, or
details of construction materially change the ctiaraof work to be performed or
unit costs thereof, Contractor shall accept as gayrm full, so far as Contract
items are concerned, payment at the same unitspasere provided under the
Contract for accepted quantities of work doneh# work involved is measured
on a lump sum basis, the adjustment of the lumpfsuthe increases or decreases
shall be as specifically set forth in the applieasection of these Standard
Specifications.

If, however, the character of work or unit cofisreof are materially changed,
pursuant to Subsection 4.07, compensation for swrk will be made on such
basis as may have been agreed to in advance pétftemance of work, or in case
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no such basis has been previously agreed uponatheiiowance may be made,
either for or against the Contractor, in such anhasrthe County, with the advice
of the Engineer, may determine to be fair and adlét

9.06 Eliminated Items

A. Owner shall have the right to eliminate, omittancel (herein collectively termed
elimination) portions of the Contract Documentsatielg to construction of any
items or part of any item by payment to the Corntnaof a fair and equitable
amount covering all items of actual costs incurdagctly in connection with
eliminated work and prior to the date of eliminatiof work by order of the
County. Where practicable, work completed befoirmiahtion shall be paid for at
unit prices, otherwise Contractor will be allowegrafit percentage on materials
used and construction work actually performed tatsras provided in Section 4.11
for force account work, but no allowance will be daafor anticipated profits.
Acceptable materials ordered by Contractor, dedigeo the work site, or properly
stored at sites approved by the Engineer Or Owrier fo date of elimination of
work by order of the County may be purchased framt€ctor by Owner at actual
cost, and thereupon shall become the property ofédw

9.07 Payment for Extra Work

A. Extra work shall be paid at prices agreed upetavben Contractor and Owner, but
in no event exceeding unit prices establishedeénGbntract.

B. When such order pertains to work of a clasdamses for which no unit prices are
established, then the agreed adjustment shalldsall&ther on unit prices decided
on fair and equitable grounds or shall be a lump similarly decided, as Owner
may determine, or such work may be done as Extrek\Woforce account. In no
case shall any claim for Extra Work be made undedsred as such.

9.08 Payment for Force Account Work

A. Whenever the Contractor is directed by writteriice from the Engineer as the
Owner's representative, to perform extra work dim& and material basis, the
Contractor shall furnish labor, equipment, and mialenecessary to complete the
work in a satisfactory manner and within a reastanpériod of time. For the work
performed, payment will be made for the documeate#dal necessary expense of
the following:

1) Field and office labor, including estimating apbcurement personnel and
foremen, who are directly assigned to the timeraaterials work (actual payroll
cost, including wages, fringe benefits as estabtidhy law). The cost of labor shall
include any employer payments to or on behalf ef Worker for health and
welfare, pension, vacation and similar purposesei¥isubsistence and travel
allowances are required for performance of extrekwiine charges shall consist
of the actual amount paid to each worker. No oflxed labor burdens will be
considered unless approved in writing by the Owner.
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2) Material delivered and used on the designatet vilecluding sales tax, if paid
by the Contractor or his subcontractor.

3) Rental, or equivalent rental cost of equipmeimgcluding necessary
transportation, for items having a value in exads®100. When equipment is not
rented, the equivalent rental cost of equipmernit bedased on the standard rental
rates for Contractor-owned equipment, but in nanesball exceed the rental rates
set forth in the "Rental Rate Blue Book for Constian Equipment” and the
"Rental Rate Blue Book for Older Construction Eeugnt" which are published
by the Equipment Guidebook Company, P.O. Box 10PH¥ Alto, CA 94303.
For equipment not listed in said document, thealegite shall be as listed by the
local section of the Associated General Contractbthe equipment is not listed
by the Associated General Contractors, the reatalwill be mutually agreed upon
in writing between the Contractor and Owner priorthe use of said unlisted
equipment. The reasonable cost of moving equipomiostand off the job site shall
be included, but equipment rental shall not be paiten the equipment is
inoperative due to breakdowns. Individual piecesgflipment or small tools
having a replacement value of $100 or less shatidmsidered as included in the
overhead allowance and no additional payment tbezeshall be made.

a. When equipment is used on the extra work fa lban five (5)
days, hourly rates shall be used. Less than t#{8ay minutes of operation shall be
considered ¥ hour of operation. When equipmenséiion the extra work for
more than five (5) days, weekly rates shall appiythis case, less than four (4)
hours of operation shall be considered to be Yoflaperation.

b. Rental or equivalent rental costs will be alldwier only those
days or hours during which the equipment is in a@ctuse. Rental and
transportation allowances shall not exceed thesatirental rates prevailing in the
locality. The rentals allowed for equipment shallunderstood to cover all fuel,
supplies, repairs, and renewals.

C. The Owner reserves the right to furnish suchenws and
equipment as he deems expedient, and the Contshathhave no claim for profit
or added fees on the cost of such materials angmgut.

4) One percent (1%) for additional bond, when resghiand approved by the
Owner.

5) Additional insurance (other than labor insurdraserequired and approved by
the Owner.

6) Professional services shall be included in "@atecessary expense" only when
the Owner has determined that such services aessay and the provision of
such services has been authorized in advance iimgvhy the Engineer.

a. To the preceding actual necessary expenses,ghall be added

the following fixed fees for either the Contractorsubcontractor actually
executing the work:
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A fixed fee of 20 percent (20%) of the cost of Iltam

A fixed fee of 15 percent (15%) added to the cod#temns b and ¢
A fixed fee of 6 percent (6%) added to the codterhs d and e
A fixed fee of 10 percent (10%) added to the codtieon f

B. An additional fixed fee of 10 percent (10%) $hal allowed the Contractor for the
administrative handling of portions of the workithae executed by an approved
subcontractor. No additional fixed fee will be aled for the administrative
handling of work executed by a subcontractor aftacentractor, unless by written
permission from the Owner.

C. The added fixed fees shall be full compensdtiothe cost of general supervision,
overhead, profit, and any other general expense.

D. If a dispute occurs over payment for work pr@ddn a time and material basis,
the dispute shall not be cause for stopping work.

E. The Contractor shall maintain accurate recoodsll work performed on a time
and material basis. These records will reflecttla actual necessary expenses
pertaining to the extra work and shall at all tinesavailable for audit by the
Owner.

F. The Contractor's records shall make clear @istin between the direct costs of
work paid for on a time and materials basis andciss of other work. The
Contractor shall furnish the Engineer report shigetsiplicate of each day's work.
The daily report sheets shall itemize the labotenas and equipment used. The
daily report sheets shall provide names or idemtifons and classifications of
workers, the hours worked, the sizes, types, amghtiication numbers of
equipment, and hours operated. Daily report shebtdl be signed by the
Contractor or his authorized agent and verifiedigyEngineer.

G. To receive partial payments and final paymenttifoe and materials work, the
Contractor shall submit to the Engineer and Ownex imanner approved by the
Engineer, detailed and complete documented vetiicaf the Contractor's and
any of his subcontractor's actual costs incurredtelal and rental charges shall
be substantiated by copies of vendors' invoiceshSwsts shall be submitted
within thirty (30) days after said work has beetistactorily completed.

9.09 Progress Payments and Retainage

A. Payments for all work under the Contract will tnade at the price or prices bid
therefore, and those prices shall include full cengation for all incidental work.

B. Progress estimate of work performed in any ademonth will be made by the
Engineer before the last week of that month. Thessenates shall include value
of labor performed and materials incorporated @wmlork since commencing work
under the Contract. Such estimates need not be hasteict measurements and
may be approximate only, may relate to the costdale mentioned herein, and
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shall be based upon the whole amount of moneywthiabecome due according

to terms of the Contract when project has been &zisgh The Engineer may in

special circumstances include in progress estimgtés eighty-five percent of the

cost of Contractor of materials delivered to the,giroperly stored, protected from
damage and insured, provided that after any sugimgiat such materials must be
used in the particular project; Engineer may rexju@ceipted invoices prior to

payment.

If the Contract price is determined, in wholeimrpart, on a lump sum basis,
Contractor shall prepare an estimated cost schagld¢ing thereto and have
Engineer approve same before commencing work; pssgestimates based on
said estimated cost schedule shall be the baspdgress payments.

Progress payment will be made by Owner on a hipbtsis no later than the 20th
day of the subsequent month of work performed, gtat, additional days may
be required when a payment is accompanied by ongoog of the following: an
extension of completion time, change order or ekillaPayment may be made
via use of checks or warrants at the option of Qvimrehe amount of the approved
estimate. Notwithstanding any other payment prowidierein, the Owner may
retain up to ten percent (10%) retainage on paysnerdde pursuant to this
Contract, but only after the Owner has made a oet@tion that such retainage
made be withheld pursuant to GS 143-134.1.

Monies retained will be released to Contraaddotving official acceptance of the
project by the Camden County Board of Commissionéthe Camden County.
The County Engineer may recommend early releaparil retainage, if any, if
all work is completed.

If Contractor fails to complete the project vintthe time limit fixed in the Contract
or any extension thereof, no estimate may be aedefur progress or other
payments allowed thereafter until the project ispteted.

The making of progress payments shall undeiincomstances be construed as an
acceptance of any of the work or materials undeiGontract.

9.10 Deferment of Payments

A.

No partial or final payment will be made until arders made by Engineer to
Contractor in accordance with the Specificatiores @mpiled with, or until all
claims or liens filed or prosecuted against Owitegfficer or employees contrary
to provisions of the Contract are satisfied.

In the event a complaint or charge of unlawfoipdoyment practices is filed
against the Contractor by anyone, including the €wno further payments will
be made on the Contract until such time as theisstesolved.

9.11 Final Estimate and Payment
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A. The Engineer, Project Inspector, and Owner shellnotified when work is
considered complete and Owner, with the advicehefEngineer, shall, within
fifteen (15) days after receiving notice, eithecegat the work or notify Contractor
of work yet to be performed on the Contract. Ifeged, Engineer shall so notify
Contractor, and will make a final estimate and nee®nd acceptance of the work
as of a certain date. Upon approval and acceptayn€avner, Contractor will be
paid a total payment equal to the amount due utideiContract including all
retainage, if any.

B. As a further prerequisite to final payment, Gaotor shall execute and deliver to
Owner, in form approved by the Attorney, a rec@pll amounts paid or payable
to Contractor under the Contract, and a releasewaiger of all claim against
Owner growing out of, or connected with, the Cocttrand furnish satisfactory
evidence that all amounts due for labor, matedals other obligations under the
Contract have been fully and finally settled or &y covered by insurance
protecting Owner, its officers, agents and empleyasewell as Contractor.

C. If Owner declares a default of the Contract, 8ndety completes said Contract,
all payments after declaration of default and retge held by Owner, if any, shall
be paid to Surety and not to Contractor in accardawith terms of the Contract.

9.12 Acceptance of Final Payment

A. Acceptance by Contractor of final payment sheléase Owner and Engineer as
agent of Owner from all claims and all liability @ontractor for all things done or
furnished in connection with the work, and everyadwner and others relating
to or arising out of the work. No payment, howevaral or otherwise, shall
operate to release Contractor or his Sureties tibhgations under the Contract
and the performance, payment, and other bonds andnties, as herein provided.
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SECTION 02110 - SITE CLEARING
PART 1 - GENERAL

1.01 RELATED DOCUMENTS

A. Drawings, and general provisions of Contractcluding general and
Supplementary Conditions and Division 1, SpecifaratSections apply to this
Section.

1.02 SUMMARY

A. This Section includes, but is not limited te tiollowing:
1. Protection of existing vegetation.
2. Removal of vegetation.
3. Topsoil stripping.
4. Clearing and grubbing.
5. Removing above-grade improvements.
6. Removing below-grade improvements.

1.03 PROJECT CONDITIONS
A. Traffic:

1. Conduct site clearing operations to ensure mmum interference with
roads, streets, walks and other adjacent occupieden facilities. Do not
close or obstruct streets, walks or other occupredgised facilities without
permission from the Owners or NCDOT.

B. Protection of Existing Improvements:
1. Provide protections necessary to prevent dantageisting improvements
indicated to remain in place.
2. Restore damaged improvements to their origioatlition, as acceptable to

property owners.
C. Protection of Existing Trees and Vegetation:

1. Protect existing vegetation indicated to remam place during
preconstruction meeting, or outside the limits afading, against
unnecessary cutting, breaking or skinning of roétsovide adequate
temporary guards to protect trees and vegetatite feft standing.

SECTION 02110 SITE CLEARING PAGE -



County of Camden South Mills Reclaimed Water Steraggoon Liner
Replacement and Renovation Project

2. Repair or replace vegetation damaged by carigiru operations, in a
manner acceptable to the Owner.
3. Replace vegetation which cannot be repairedrastbred to full-growth

status, as determined by Owner.
PART 2- PRODUCTS
Not Applicable to this Section
PART 3- EXECUTION

3.01 SITE CLEARING

A. General

1. Remove trees, shrubs, grass and other vegetatigpmpvements, or other
obstructions as required to permit installatiomedv construction.

2. Remove similar items elsewhere on site or prem@&agsspecifically
indicated. “Removal” includes digging out and ategisposing of stumps
and roots.

3. Cut minor roots and branches of trees indicédecmain in a clean and
careful manner, where such roots and branchesuabstistallation of new
construction.

B. Topsoil
1. Topsoil is defined as soil found in a deptmof more than 18 inches from

existing ground surface. Satisfactory topsoil @sanably free of subsoill,
clay lumps, stones, and other objects over 2 intchdameter, and without
weeds, roots, and other objectionable material.

2. Under new pavement areas outside of existingrpant areas strip topsoil
encountered in a manner to prevent interminglinidp winderlying subsoil
or other objectionable material. Topsoil strippigigall extend (2) feet
beyond all paving limits.

3. Remove growths of grass or other vegetatiom fabeas before stripping.

4, Dispose of unsuitable or excess topsoil samspasified for disposal of
waste material.

C. Clearing & Grubbing

1. Clear site of trees, shrubs and other vegetaércept for those indicated
to remain during preconstruction meeting and tloagside clearing limits.
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2. Completely remove stumps, roots and other deprotruding through
ground surface.
3. Fill depressions caused by clearing and grybbaperations with

satisfactory soil material, unless further excawatior earthwork is
indicated. Place fill material in horizontal lay@émsaccordance with Section

02200 Earthwork, 3.07 B.

D. Removal of Improvements

1. Remove existing above-grade and below-gradeowements as indicated
and as necessary to facilitate new constructiontti@specified sections of
roadways to be rebuilt or otherwise improved, reenall existing asphalt
pavement. The asphalt pavement removed from ttestssection may be
milled and utilized as reclaimed material to bedusecombination with
aggregate base materials. Reclaimed asphalt shallitbmitted for testing
of gradation and materials and satisfactorily pastprior to use as subbase.

E. Site Drainage

1. Contractor to maintain positive drainage thtomg the Site Clearing
operation so as to avoid standing water on worfasas.

3.02 DISPOSAL OF WASTE MATERIALS

A. Burning is permitted if allowed by local autitas. Contractor is responsible for
obtaining any local burning permits.

B. Remove waste materials and unsuitable or exopssil from property and dispose
of in a legal manner.

END OF SECTION 02110
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SECTION 02190 - EROSION & SEDIMENTATION CONTROL

PART 1 - GENERAL

1.01 RELATED DOCUMENTS

A. Drawings, and general provisions of Contracticluding general and
Supplementary Conditions and Division 1, SpecifaratSections apply to this
Section.

1.02 SUMMARY

A. The extent of the work required under this ®ecis that required to minimize
water, air, and soil erosion and siltation.

B. Temporary erosion control measures which magdsessary include, but are not

limited

to, temporary berms, dikes, dams, draindigghes, silt basins, silt ditches,

perimeter swales, slope drains, structures, vdagatatnulches, mats, netting,

gravel

or any other methods or devices that aressery to control or restrict

erosion. Temporary erosion control measures mdydecwork outside the right-

of-way

or construction limits where such work iscessary as a result of

construction such as borrow pit operations, haaldsp plant sites, equipment
storage sites, and disposal of waste or debris.Cdmractor shall be liable for all
damages to public or private property caused bingior slides originating in waste
areas furnished by the Contractor.

1.08 SUBMITTALS

A. Silt Fence

1.04 QUALITY ASSURANCE

A. Furnish certification from supplier that matdsi are as specified.

B. Applicable Codes and Standards:

1.

SECTION 02190

North Carolina Sedimentation Pollution Contat of 1973, as amended
and revised, and the Rules and Regulations prortadgaursuant to the
provisions of said act.

North  Carolina Department of Environment and tuxa
Resources - EROSION AND SEDIMENT CONTROL PLANNING &
DESIGN MANUAL, latest edition, herein referred tothis Section as the
Practice Standards and Specifications.
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3. North Carolina Department of Transportation [NMZT) Standard

Specifications for Roads and Structures latestaedit

4. Contractor is encouraged to contact the Co8wiyand Water Extension

Service for site specific seeding recommendations.

5. In the event of conflict between the regulatidisted above and the

requirements of these specifications, the moreicése requirement shall
apply.

1.05 SANCTIONS

A.

Failure on the part of the Contractor to perfdhe necessary measures to control
erosion, siltations, and pollution will result imet Engineer notifying the Contractor
to take such measures. In the event that the CGuatréails to perform such
measures within 24 hours after receipt of suchcepthe Engineer may suspend
the work as provided above, or may proceed to bagk measures performed with
other forces and equipment, or both. The cost oh smork performed by other
forces will be deducted from monies due the Cotdraan his contract.

PART 2- PRODUCTS

2.01 SEEDING

A.

Seeding grasses and legumes shall meet théresmpnts of Section 6.11 of the
Practice Standards and Specifications.

Use certified seed for permanent seeding. $hex shall meet published North
Carolina Standards and should bear an official tiied Seed” label.

2.02 SILT FENCE

A.

2.03 SOD

A.

Silt fence shall be a synthetic filter fabritai least 95% by weight of polyolefins
or polyester, which is certified by the manufactuse supplier as conforming to
the requirements of ASTM D 6461.

Steel posts shall be a minimum of five (5) fieety made of 1.33 Ib / linear foot
steel. Posts shall be secured to fabric in a mahiaédoes not affect the structural

integrity of the fabric.

Plant Material: Sod shall have a plant matettat is high-quality, healthy and
vigorous. The contractor shall select a variett B well-adapted to the region
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C.
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and expected level of maintenance.
Soil Amendments: lime and complete fertilizercarporated to a depth of 4-6
inches.
Surface: smooth and firm; not compacted clayesticide treated soil.

Irrigation: contractor shall water the sod uptibperly established.

PART 3- EXECUTION

3.01 GENERAL

A.

The Contractor shall take whatever measuresezessary to minimize soil erosion
and siltation, and water, air and noise polluti@used by his operations. The
Contractor shall also comply with the applicablegulations of all legally
constituted authorities relating to pollution pretren and control. The Contractor
shall keep himself fully informed of all such regtibns which in any manner affect
the conduct of the work, and shall at all timesestas and comply with all such
regulations. In the event of conflict between stegjulations and the requirements
of the specifications, the more restrictive requieats shall apply.

The Contractor shall exercise every reasonaigleaution throughout the life of the
project to prevent the eroding of soil and theirgiltof rivers, streams, lakes,
reservoirs, other water impoundments, ground sesfaor other property. All
disturbed areas not to be paved and left exposkdwithin 30 working days of
completion of any phase of grading, be plantedtberwise provided with either
temporary or permanent ground cover, devices,ractires sufficient to restrain
erosion.

Prior to suspension of operations on the ptog@cany portion thereof, the
Contractor shall take all necessary measures ttegreéhe construction areas,
including but not limited to borrow sources, sgip¢ base course sources, and
waste areas, from erosion during the period of susipn.

Provide diversion ditches and berms as necgs$sarevent concentrated flow of
water across disturbed areas.

Stockpile excavated material on the opposde sif the utility trenches from the
watercourses to the extent that is possible.

In the event that stockpiles are placed omitercourse side of the trench, provide
silt fence or silt berms with stone filter outletong the entire length of the
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stockpile that is on the watercourse side of teadh. Upon the completion of
backfilling, the measures shall be removed andsiteegraded to its natural grade
or as shown on plans.

Maintain natural buffer zones along all waterses sufficient to retain all visible
siltation within the first 25 percent of the buffgidth.

Provide a settling basin with a gravel filteutlet for all water pumped from
trenches or de-watering equipment. Pumping ofilader directly into any stream,
pond, or watercourse is prohibited.

Tamp, fertilize, seed and mulch the disturbezha as soon as practicable after line
is installed and, in all cases, no later than 3gsdafter completion of the line
segment or work at a particular site.

When construction operations are suspendednfie than 30 days, provide
temporary seeding and mulching of all disturbecagmmcluding those areas in
which further construction is necessary.

Erosion control measures installed by the Gamtor shall be acceptably
maintained by the Contractor.

3.02 SEEDING

A.

B.

See Drawings for seeding mixture.

Seeding for erosion control shall be performed accordance with the
recommended outlined in the Practice StandardsSpedifications.

Soil Amendments: Apply lime and fertilizer aotimg to soil test, or apply
3,000 - 5,000 Ib/acre ground agricultural limest@mel 1,000 Ib/acre 10-10-10
fertilizer.

Mulch: Apply 4,000 Ib/acre grain straw or ecalent cover of another suitable
mulch. Anchor straw by tacking with asphalt, negfiar roving or by crimping with
a mulch anchoring tool. A disk with blades set heatraight can be used as a
mulch anchoring tool. Anchor netting and erosiomtoa fabric at the edge of
pavement with a 2 foot wide ribbon of ABC Stoner(&her run”).

All seeded areas will be fertilized, re seedsdecessary, and mulched according
to these specifications to maintain a vigorous séeregetative cover.
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3.03 SODDING

A. Install sod within 36 hours of harvest.

B. Store rolls or pallets of sod in the shade dynstallation.

C. Rake soil surface to break crust just prioatprig sod, or irrigate soil lightly if the
weather is hot. Do not install on hot, dry sodpgpacted clay, frozen soil, gravel,
or soil that has been treated with pesticides.

D. Install strips of sod with their longest dimesrsiperpendicular to the slope and
stagger in a brick-like pattern. Do not stretclowerlap. All joints should butt
tightly against each other. Match angled endsectlyr to prevent voids. Use a
knife or masons trowel to trim and fit irregulaiegted areas.

E. Roll sod lightly after placement to ensure mfgoil contact.

F. Irrigate soil until soil is wet to a depth ofirthes and keep moist until the grass

takes root.

3.04 WATER AND AIR POLLUTION

A.

The Contractor shall exercise every reasongif@eaution throughout the life of the
project to prevent pollution of rivers, streamsj arater impoundments. Pollutants
such as chemicals, fuels, lubricants, bitumens sewmage, and other harmful waste
shall not be discharged into or alongside of riveatseams, or EROSION &
SEDIMENTATION CONTROL 02190-4 impoundments, or imatural or man
made channels leading thereto.

The Contractor shall comply with all State orcdl air pollution regulations
throughout the life of the project.

3.05 DUST CONTROL

A.

The Contractor shall control dust throughowtlife of the project within the project
area and at all other areas affected by the cart&iruof the project, including, but
not specifically limited to, unpaved secondary malkaul roads, access roads,
disposal sites, borrow and material sources, andyation sites. Dust control
shall not be considered effective condition, pubtigisance, or condition
endangering the value, utility, or appearance gf@operty.
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3.06 NOISE CONTROL
A. The Contractor shall exercise every reasonaf@eaution throughout the life of the
project to prevent excessive and unnecessary rnichgeContractor shall choose his

methods so as to minimize the disturbance of @asdents.
3.07 SILT FENCE

A. Silt fence shall be installed in locations simoen Drawings and in accordance with
details shown on Drawings.

END OF SECTION 02190
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SECTION 02200 - EARTHWORK
PART 1 - GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of Contract,cluding General and
Supplementary Conditions and Division 1 SpecifmatSections, apply to this
Section.

1.02 SUMMARY

A. This Section includes the preparation of thbgsade for placement of 60 mil
textured HDPE membrane liner.

1.03 DEFINITIONS

A. Excavation: Excavation consists of removal daitemial encountered to subgrade
elevations indicated and subsequent disposal admakt removed.

B. Unauthorized Excavation: Unauthorized excavatioonsists of removal of
materials beyond indicated subgrade elevationsimemkions without specific
direction of Engineer. Unauthorized excavation lsbalat Contractor’s expense.

C. Subgrade: The undisturbed earth or the comgasxi# layer immediately below
granular subbase, drainage fill, or topsoil materia

D. Structure: Buildings, foundations, slabs, tamksbs, or other man-made stationary
features occurring above or below ground surface.

E. Topsoil: Topsoil is defined as soil found idepth of not more than 18 inches from
existing ground surface.

F. Undercut: Soil excavation deeper than 18 intdesw existing ground surface.
1.04 QUALITY ASSURANCE
A. Applicable Codes and Standards:

1. North Carolina Department of Transportation [NMZT) Standard
Specifications for Roads and Structures latestaedit

B. Testing and Inspection Service: The Owner vaitltheir discretion, employ and
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pay for a qualified independent geotechnical tgs&amd inspection laboratory
EARTHWORK 02200-1 (Geotech) to perform soil testargl inspection services
during the work. Contractor to schedule Geotedpaticable phases of the work.

C. Finish Subgrade Elevation: Final subgrade délevahall be within 0.05’ of plan
elevations.

1.05 SITE CONDITIONS

A. Existing Utilities: Locate existing undergroundilities in areas of excavation
work. If utilities are indicted to remain in plagepvide adequate means of support
and protection during earthwork operations. CallrtNoCarolina One Call
800-632-4949.

1. Should uncharted, or incorrectly charted, mpor other utilities be
encountered during excavation, consult utility owm@mediately for
directions. Cooperate with utility companies in jgieg respective services
and facilities in operation. Repair damaged ugifitio satisfaction of utility
owner.

2. Do not interrupt existing utilities serving itees occupied by others,
during occupied hours, except when permitted inimgiby Engineer and
then only after acceptable temporary utility seegibiave been provided.

3. Provide minimum of 48-hour notice to Engine®@ryner, and User and
receive written notice to proceed before intermgny utility.
4. Demolish and completely remove from site emgstinderground utilities

indicated to be removed. Coordinate with utilityrquanies for shutoff of
services if lines are active.

B. Use of Explosives:
1. Use of explosives is not permitted.
C. Protection of Persons and Property:
1. Barricade open excavations occurring as pathisfwork and post with

warning lights.

2. Operate warning lights as recommended by atig®having jurisdiction.

3. Protect structures, utilities, sidewalks, pagata, and other facilities from
damage caused by settlement, lateral movement,rmndag, washout,
and other hazards created by earthwork operations.

4. Perform excavation by hand within dripline @frde trees to remain.
Protect root systems from damage or dry-out t@tkatest extent possible.
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Maintain moist condition for root system and coesposed roots with
moistened burlap.

5. Contractor to establish and maintain positirarcage throughout the
work area to prevent deterioration of subgradeiwigtmvement, sidewalk,
driveways, and any building areas.

PART 2- PRODUCTS

2.01 SOIL MATERIALS

A.

Satisfactory soil materials are defined as ¢hasmplying with ASTM D2487 soill
classification groups SW, SP, SP-SM, and SM, untdberwise approved by
Owner’s Geotech.

Unsatisfactory soil materials are defined ass¢éhcomplying with ASTM D2487
soil classification groups SC, CL, ML, OL, CH, MBH, and PT.

Subbase Material: Naturally or artificially gesd mixture of natural or crushed
gravel, crushed stone, crushed slag, and natualished sand.

Backfill and Fill Materials: Satisfactory sailaterials free of plastic clay, rock or
gravel larger than 2 inches in any dimension, dehsiaste, frozen materials,
vegetation and other deleterious matter.

PART 3- EXECUTION

3.01 EXCAVATION

A.

Excavation is unclassified and includes exdawabf all muck, rock, and other
materials required to obtain subgrade elevatiods#ated, regardless of character
of materials and obstructions encountered.

Earth excavation includes excavation of pavasand other obstructions visible
on surface; underground structures, utilities, atlder items indicated to be
demolished and removed; together with earth anerattaterials encountered that
are not classified as rock or unauthorized excamati

Proof-roll subgrades before filling with saéisfory soils and | or aggregate base
course materials. Proof-rolling shall be done uriderobservation of the Owner’s
Geotech and / or Owner’s Engineer. Proof-rollinglsbe done with a fully loaded
tandem dump truck to identify soft pockets and a@as of excessive yielding.
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D.

Replacement and Renovation Project

If unsuitable bearing materials are encounteatthe required subgrade elevations,
the Contractor shall notify the Engineer. The Ergmand/or the Geotech shall
make the determination as to the delineation andagement of the unsuitable
bearing materials. If a detailed delineation of &xéent of the unsuitable bearing
material is required, the Contractor, at the dicecof the Engineer and/or the
Geotech, shall prepare a topographic survey ofatka with unsuitable bearing
materials. The topographic survey shall consigbpbgraphic shots taken on an
appropriate scale grid pattern that encompassesntire area in EARTHWORK
02200-3 question. Grid pattern shall be approvedbgineer and survey work
shall be done under the observation of the Owrige'stech and/or Engineer. After
removal of unsuitable material, and before placearogsuitable fill, the Contractor
shall conduct a second topographical survey wititssteken on a like scale grid
pattern. These surveys will be used as the basigdtermining the amount of
under-excavation and basis for payment for addadiéii material. The surveys
to be prepared for determining the quantity of ureleavation shall be at the
Contractor’'s expense and shall be prepared by éhNearolina Registered Land
Surveyor. No action shall be taken without authadran by the Owner, Engineer,
and Geotech.

Earth excavation includes excavation underngl footings, slabs on grade, and
or driveways.

3.02 STABILITY OF EXCAVATIONS

A.

General: Comply with Federal, State and locales, ordinances and requirements
of agencies having jurisdiction.

Slope sides of excavations to comply with Falfeftate and local codes,
ordinances and requirements of agencies havingdjetion. Shore and brace
where sloping is not possible because of spacaatesis or stability of material

excavated. Maintain sides and slopes of excavationsafe condition until

completion of backfilling.

Shoring and Bracing: Provide materials for stgprand bracing, such as sheet
piling, uprights, stringers, and cross braces, oody serviceable condition.
Maintain shoring and bracing in excavations regessllof time period excavations
will be open. Extend shoring and bracing as exéanairogresses. Contractor shall
be responsible for reviewing OSHA and other appleaegulations for shoring
and bracing and submit drawings in accordance théhegulations to the Engineer
prior to commencement of work. When required by @Skrawings shall be
sealed by a properly licensed professional engineer
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D. Provide permanent steel sheet piling or propéemrtated timber sheet piling
wherever subsequent removal of sheet piling mightnit lateral movement of soil
under adjacent structures. Cut off tops a minimdr2 &.-6-inches below final
grade and leave permanently in place.

3.03 DEWATERING

A. Prevent surface water and subsurface or growater from flowing into
excavations and from flooding project site and@umding area.

1. Do not allow water to accumulate in excavatidtsmove water to prevent
softening of excavation areas and any undercusdted may cause soil
changes detrimental to stability of subgrade arfteroexcavated areas.
Provide and maintain pumps, well points, sumpstisucand discharge
lines, and other dewatering system components sages to
EARTHWORK 02200-4 convey water away from excavation

2. Establish and maintain temporary drainage digcAnd other diversions
outside excavation limits to convey ground watein rwater and water
removed from excavations to collecting or runofas. Do not use trench
excavations as temporary drainage ditches.

3.04 STORAGE OF EXCAVATED MATERIALS

A. Stockpile excavated materials acceptable fackfilh and fill where directed.
Place, grade, and shape stockpiles for properaiyain

1. Locate and retain soil materials away from eafgexcavations.
2. Slope all temporary and /or permanent stocélpii@terials to prevent slope
failures.
B. Dispose of excess excavated soil material aattmals not acceptable for use as

backfill or fill in legal disposal area.
3.05 EXCAVATION FOR PAVEMENTS

A. Cut surface under pavements to comply with &igections, elevations and grades
as indicated.

3.06 BACKFILL AND FILL

A. General: Place soil material in layers to reggisubgrade elevations, for each area
classification listed below, using materials spedifin Part 2 of this Section.
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1. Under grassed areas, use satisfactory excavatsatrow material.
2. Under walks and pavements, use subbase matatafactory excavated
or borrow material, or a combination.

3.07 SUBGRADE PREPARATION AND COMPACTION

A.

F.

Surface Preparation Recommendations:

1. Remove all vegetation, topsoil, organic and itable materials. Proof-roll
subgrades before filling with satisfactory soilslamm aggregate base course
materials. Proof-rolling shall be done under theasbation of the Owner’s
Geotech and/or Owner’s Engineer. Proof-rolling khaldone with a fully
loaded tandem dump truck to identify soft pocketsl & or areas of
excessive yielding.

2. Plow strip, or break up sloped surfaces stettyaer 1 vertical to 4 horizontal
to a depth of 6" £ so that fill material will bondth existing surface.
3. When existing ground surface has a densitytlems that specified under

“Compaction” for particular area classificationebk up ground surface,
pulverize, moisture-condition to optimum moistuoatent, and compact to
required depth and percentage of maximum density.

Place backfill and fill materials in layers mabre than 8 inches in loose depth for
material compacted by heavy compaction equipmertt,ret more than 4 inches
in loose depth for material compacted by hand-dpdreampers.

Before compaction, moisten or aerate each layerecessary to provide optimum
moisture content. Compact each layer to requiradepeage of maximum dry
density or relative dry density for each area dasdgion. Do not place backfill or
fill material on surfaces that are muddy, frozeng@ntain frost or ice.

Place backfill and fill materials evenly adjatéo structures, piping, or conduit to
required elevations. Prevent wedging action of blhclgainst structures or
displacement of piping or conduit by carrying metlewniformly around structure,
piping, or conduit to approximately same elevatioeach lift.

Control soil and fill compaction, providing nmmum percentage of density
specified for each area classification indicatedowe Correct improperly
compacted areas or lifts as directed by Owner gdexviGeotech if soil density tests
indicate inadequate compaction.

Compaction:
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Replacement and Renovation Project

1. Natural soils shall be compacted to a dry degrddi at least 95% of the
modified Proctor maximum dry density (ASTM D1557).
2. Fill material shall be compacted to a dry dgnsf at least 95% of the

modified Proctor maximum dry density (ASTM D1557).

Moisture Control: Where subgrade or layer of swaterial must be moisture
conditioned before compaction, uniformly apply wate surface of subgrade or
layer of soil material. Apply water in minimum qu#y as necessary to prevent
free water from appearing on surface during or sgbsent to compaction
operations.

Remove and replace, or scarify and air dryl, maiterial that is too wet to permit
compaction to specified density.

Stockpile or spread soil material that has besnoved because it is too wet to
permit compaction. Assist drying by discing, hariogy or pulverizing until
moisture content is reduced to a satisfactory value

3.08 GRADING

A.

General Uniformly grade areas within limits gfading under this Section,
including adjacent transition areas. Smooth finisiseirface within specified

tolerances, compact with uniform levels or slopetsveen points where elevations
are indicated or between such points and existiades.

Finish surfaces free from irregular surfacenges and as follows:
1. Pavements: Shape surface of areas under paveémdine, grade, and
cross-section, with finish surface not more thaa ihEh above or below

required subgrade elevation.

Compaction: After grading, compact subgradéases to the depth and indicated
percentage of maximum or relative density for eada classification.

3.09 FIELD QUALITY CONTROL

A.

Quality Control Testing During Construction:

1. All stripping of topsoil, excavation, proof-lolg, selection and compaction
of fill shall be under the direct control of the @ech hired by, retained and
paid for by the Owner and approved by the Engin&be Contractor,

SECTION 02220 EARTHWORK PAGE -7



County of Camden

w N

South Mills Reclaimed Water Steraggoon Liner
Replacement and Renovation Project

Geotech, and Engineer shall establish a progranptbeides the necessary
field supervision, field or laboratory testing amther quality control
monitoring and testing which may be required ineordo meet the
requirements of all site work.

Perform field density tests in accordance W8TM D 1556.

Field density tests may also be performed kg ninclear method in
accordance with ASTM D 2922, providing that caltiba curves are
periodically checked and adjusted to correlateesist performed using
ASTM D 1556. In conjunction with each density cedition check, check
the calibration curves furnished with the moistgages in accordance with
ASTM D 3017.

If field tests are performed using nuclear rad#) make calibration
checks of both density and moisture gages at baqgrof work, on each
different type of material encountered, and atrirdks as directed by the
Owner’s Geotech.

Percent of Maximum Dry Density Requirementsdascribed in 3.07 F

of this Section.

B. Paved Areas: Perform at least one field deriegtyof subgrade for every 6,000
sq.ft. of paved area, but in no case fewer thagetli8) tests per area of work
tested per event.

C. Compacted Fill for Paved Areas: In each congzhtitl layer, perform one field
density test for every 6,000 sq.ft. every otherdffoverlaying paved area, but in
no case fewer than three (3) tests per area of testkd per event.

3.10 EROSION CONTROL

A. Provide erosion control methods in accordandé ®ection 02190- Erosion and
Sediment Control and the North Carolina Departnoéinvironment & Natural
Resources, Land Quality Section.

3.11 MAINTENANCE

A. Protection of Graded Areas: Protect newly gdadeeas from traffic, standing
water, and erosion. Keep free of trash and debris.

B. Repair and re-establish grades in settled, eztodnd rutted areas to specified
tolerances.
C. Reconditioning Compacted Areas: Where compledeapacted areas are disturbed

by subsequent construction operations or adverathee scarify surface, reshape,

SECTION 02220
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and compact to required density prior to furtherstouction.

Settling: Where settling is measurable or olmgle at excavated areas during

general project warranty period, remove surfacedpeent, lawn, or other finish),
add backfill material, compact, and replace surteeagtment. Restore appearance,
quality, and condition of surface or finish to matadjacent work, and eliminate

evidence of restoration to greatest extent possible

3.12 DISPOSAL OF EXCESS AND WASTE MATERIALS

Removal from Owner’s Property: Remove wasteamals, including unacceptable
excavated material, trash, and debris, and dispbgeoff Owner’s property in a

legal manner.

A.

END OF SECTION 02200
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HDPE Geomembrane Specification

SPECIFICATIONS AND TECHNICAL REQUIREMENTS FOR THE MANUFACTURING AND
INSTALLATION
OF POLYETHYLENE GEOMEMBRANES

The following specification constitutes a guideline for the preparation of site specific geomembrane
manufacturing and installation specification requirements.
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1. General

1.1 Scope

This Technical Specification defines the minimum requirements for the supply and installation of the Premium
High Density Polyethylene (HDPE) geomembranes for the [Project Name] project. This Technical Specification
also defines the minimum requirements for finished surfaces to be lined, material quality, placing, seaming and

testing.

HDPE Geomembrane Specification

1.2 Operational Conditions

The Premium HDPE geomembranes will be subjected to operating temperatures of up to 60°C (140°F). The
physical properties of the proposed geomembrane shall be thoroughly reviewed to ensure long-term

performance.

1.3 Definitions & Abbreviations

1.3.1 Definitions

Table 1 - Definitions

Term Definition
Owner Project Owner.
Representative appointed by the Owner to assess and monitor that the
Engineer Contractor is performing the Work in accordance with the contract Documents.
The Engineer is responsible for the release of Hold Points and Witness Points.
The individual, firm, partnership, or corporation which is determined to be the
Contractor

successful bidder.

Geomembrane Installer

Contractor responsible for the installation of the geomembrane.

Manufacturer Responsible party for the manufacturing of geomembranes.
A quantity of resin (usually the capacity of one rail car) used in the manufacture
Lot of geomembranes. Finished roll will be identified by a roll number traceable to
the resin lot used.
Subgrade The prepared surface of the earth on which geomembranes, footings,

pavements, slabs, fill and embankments are constructed.

1.3.2 Abbreviations

Table 2 - Abbreviations

Abbreviation Description

ASTM American Society for Testing and Material
ATV All-Terrain Vehicle

c/c Center to Center

CQA Construction Quality Assurance

DT Destructive Testing

GRI Geosynthetic Research Institute
HDPE High Density Polyethylene
LLDPE Linear Low Density Polyethylene
NDT Non-Destructive Testing

PE Polyethylene

QC Quality Control

Rev. 2.1
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1.3.3 Document References

In addition to the requirements of this Technical Specification, the Contractor shall also comply with the
requirements of the documents referenced in Table 3 (below).

Table 3 - Associated Document References

Document Number

Title

Plan sheet number CII.2C, G-2

Plan sheet entitled “Wastewater Treatment Facilities,
Camden Village Core Project, South Mills Township,
Camden County, North Carolina, Contract #2 WWTP, 59-
day Storage Pond” as prepared by Hobbs, Upchurch &
Associates, P.A., sealed by James H. Bowen, PE, dated
February 2006 with a record drawing stamp date of
1/24/2008.

Plan sheet number CII.2C, G-3

Plan sheet entitled “Wastewater Treatment Facilities,
Camden Village Core Project, South Mills Township,
Camden County, North Carolina, Contract #2 WWTP, 59-
day Storage Lagoon Details” as prepared by Hobbs,
Upchurch & Associates, P.A., sealed by James H. Bowen,
PE, dated February 2006 with a record drawing stamp
date of 1/24/2008.

Plan sheet number CII.2C, G-4

Plan sheet entitled “Wastewater Treatment Facilities,
Camden Village Core Project, South Mills Township,
Camden County, North Carolina, Contract #2 WWTP,
Storage Lagoon Details” as prepared by Hobbs,
Upchurch & Associates, P.A., sealed by James H. Bowen,
PE, dated February 2006 with a record drawing stamp

date of 1/24/2008.

1.4 Standards & Codes

Unless otherwise specified, workmanship and materials for the construction of the earthworks and associated
geomembranes work shall be in accordance with the requirements of the relevant Federal, State and Local
Regulations and other Regulatory Authority requirements, as applicable.

Latest editions of published Codes & Standard, including any other standards referenced therein, shall apply as
of the date of issue of this Technical Specification. Where any conflict occurs between mandatory regulations,
standards and codes, and other regulatory authority requirements, the most stringent requirement shallapply.

1.4.1 Standard & Codes

Table 4 - Standards

Standard Description
ASTM D792 Stan(.jard Tes:t Method for Density and Specific Gravity (Relative Density) of
Plastics by Displacement.
ASTM D1004 Standgrd Test Method for Tear Resistance (Graves Tear) of Plastic Film and
Sheeting.
ASTM D1238 Standard Test Method for Melt Flow Rates of Thermoplastics by Extrusion
Plastometer.
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Standard Test Method for Density of Plastics by the Density-Gradient

ASTM D1505 .
Technique.

ASTM D1603 Standard Test Method for Carbon Black Content in Olefin Plastics.

ASTM D3895 St'andard.Test Me’Fhod for QX|dat|on Induction Time of Polyolefin by
Differential Scanning Calorimetry.

ASTM D4218 Standard Test Method for Determination of Carbon Black Content in
Polyethylene Compounds by the Muffle Furnace Technique.

ASTM D4833 Standard Test Method for Index Puncture Resistance of Geomembranes and
Related Products.

ASTM D5199 Standard Test Method for Measuring Nominal Thickness of Geosynthetics.

ASTM D5397 Standard Test Method for Evaluation of Stress Crack Resistance of Polyolefin
Geomembrane Using Notched Constant Tensile Load.
Standard Test Method for Microscopic evaluation of the Dispersion of

ASTM D5536 Carbon Black in Polyolefin Geosynthetics.

ASTM D5721 Standard Practice for Air-Oven Aging of Polyolefin Geomembranes.

ASTM D5820 Standard Practice for Pressurized Air Channel Evaluation Testing of Dual
Seamed Geomembranes.

ASTM D5885 Test Method for Oxidation Induction Time of Polyolefin Geosynthetics by

High Pressure Differential Scanning Calorimetry.
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ASTM D5994 Standard Test Method for Measuring the Core Thickness of Textured
Geomembranes.
ASTM D6392 Standard Test Method for Determining the Integrity of Non-Reinforced
Geomembrane Seams Produced Using Thermo-Fusion Methods.
ASTM D6693 Standard Test Method for Determining Tensile Properties of Non-Reinforced
Polyethylene and Non-Reinforced Flexible Polypropylene Geomembranes
Standard Practice for Leak Location using Geomembranes with an insulating
ASTM D7240 Layer in Intimate Contact with a Conductive Layer via Electrical Capacitance
Technique (Conductive Geomembrane Spark Test).
ASTM D7466 Standard Test Method for Measuring the Asperity Height of Textured
Geomembarne.
GRI GM6 Pressurized Air Channel Test for Dual Seamed Geomembranes.
GRI GM9 Cold weather Seaming of Geomembranes.
Accelerated Weathering of Geomembranes Using a Fluorescent UVA
GRIGM11 . .
Condensation Exposure Device.
GRI GM13 Test Properties, Testing Frequency and Recommended Warranty for High
Density Polyethylene (HDPE) Smooth and Textured Geomembranes.
GRI GM14 Selecting Variable Intervals for Taking Geomembrane Destructive Seam
samples Using the Method of Attributes.
GRI GM19 Standard Specification for Seam Strength and Related Properties of
Thermally Bonded Polyolefin Geomembranes.

1.5 Quality System Requirements

The Engineer reserves the right to inspect the materials and workmanship at any time. Materials or
workmanship found not conform to this Specification may be rejected during the execution of the work. The
Contractor shall be responsible for the removal and replacement of any work that is rejected, including any

other work damaged as a result.

1.6 Submittals

1.6.1 Construction Procedure

A Construction Procedure for the installation of the HDPE geomembrane shall be submitted to the Engineer

prior to the commencement of works.

The Construction Procedure shall include, but is not limited, the following:
e Certification of Welding Technicians;
e Subgrade acceptance;
e Placement of Geomembrane;
e Placement of temporary liner ballasting;
e Geomembrane Panel Layout Drawing;

e Panel Seaming;
e Liner Anchorage;

e Geomembrane NDT;

e Geomembrane DT;

e Storage of Materials On Site;
e Handling of Materials;
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e Disposal of Excess Materials;
e Product Identification and Traceability;
e Inspection and Test Plans.

1.6.2 Panel Layout Drawing

The Geomembrane Installer shall prepare geomembrane panel layout drawings allocating a logical sequence of
numbers to panel and seams. Three copies shall be submitted to the Engineer as part of the overall
Construction Procedure for review and approval.

The panel layout should minimize the number of panels and the length of seams. Seams shall be oriented
perpendicular to the batter slopes and not across the batter slopes wherever practical. No horizontal seam
should be located within 1.5m of a batter toe line. Horizontal seams should be staggered across each width of
roll. The panel layout may be varied in the field from that shown on the drawings only with the approval of the
Engineer in writing.

In accordance with the Construction Procedure (Section 1.6.1: Construction Procedure), the following shall be
included in the panel layout drawings:
e Proposed Starting Position for the placement of the HDPE Geomembrane;
e Panel Numbering System;
e Panel Diagram (of Suitable Scale);
0 Panel Layout
0 Panel Dimensions
e Relevant Experience of Geomembrane Installer;

1.6.3 Manufacturer QC Documentation

All materials must strictly comply with the requirements of this Specification. For all materials, a Manufacturer
QC documentation shall be provided to the Engineer before the materials are to be installed.

The Manufacturer QC documentation shall include, but is not limited to, the following:
e Roll Number;
e Resin Lot;
e Product Code;
e Manufacturing Date;
e Roll Length;
e Roll Test Data Report;
0 Average Thickness (ASTM D5994)
Minimum Thickness (ASTM D5994)
Asperity Height (ASTM D7466)
Tensile Properties (ASTM D6693)
Tear Resistance (ASTM D1004)
Puncture Resistance (ASTM D4833)
Density (ASTM D1505)
Carbon Black Content (ASTM D4218)
Standard Oxidative Induction Time (ASTM D3895) or
High Pressure Oxidative Induction Time (ASTM D5885)
Oven Aging at 85°C, % Retained after 90days (ASTM D3895 / ASTM D5885)
UV Resistance, % Retained after 1600hours (GRI GM11 / ASTM D5885)

O O0OO0OO0OO0OO0OO0OO0OO0OO0OOo
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1.7 Qualifications

1.7.1 Manufacturer Qualifications
The Geomembrane shall be manufactured by Solmax International Inc. or approved equal.

The Manufacturer shall have manufactured a minimum of 10,000,000 ft? of polyethylene geomembranes during
the past year.

The Manufacturer shall carry the following certifications:
e SO 9001
o GAI-LAP

1.7.2 Geomembrane Installer Qualifications
Installation shall be performed according to IAGI Installation Specification.

The Geomembrane Installer shall have installed a minimum of 10 projects involving a total of 5,000,000 ft? of
HDPE or similar geomembrane product during the last 3 years.

The Installation Supervisor shall have installed or supervised the installation and seaming of a minimum of 10
projects involving a total of 5,000,000 ft? of HDPE or similar gecomembrane product. The Installation Supervisor
shall have worked in a similar capacity on projects similar in size and complexity to the project described in the
Contract Documents.

The Geomembrane Installer shall provide a minimum of one Master Seamer for work on the project. The
Master Seamer must have completed a minimum of 3,000,000 ft?> of geomembranes seaming work using the
type of seaming apparatus proposed for the use on this Project.
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2. Materials

2.1 General

All materials must strictly comply with the requirements of this Specification. For all materials, a Technical Data
Sheet with the required testing shall be provided to and approved by the Engineer before the materials are to be
installed.

The Contractor shall allow sufficient time for the Engineer to review the certified test results provided to not
impact the geomembrane delivery schedule.

Materials shall be protected against solar radiation, mud, dirt, dust, puncture, cutting or any other damaging or
deleterious conditions. Materials and equipment damaged prior to, and or during installation shall not be used
and must be replaced at the Contractor’s expense.

Production samples of materials shall be provided to the Engineer and will be held throughout the period of the
contract for the purpose of providing a reference against which all subsequent items may be gauged for
compliance with this Specification.

The HDPE geomembrane shall be a new, first-quality product designed specifically for the purpose of hydraulic
containment and of the thickness specified. The membrane shall be uniform, free of holes, blisters, bubbles,
gels, nicks, cuts, undispersed raw materials, or any sign of contamination by foreign matter.

2.2 Geomembrane Material

The geomembranes shall be comprised of High Density Polyethylene (HDPE) and shall meet the required
physical, mechanical and endurance properties shown in the product Technical Data Sheet in Table 5 (a), (b) and
(c) (below).
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Table 5(a) — Black Premium HDPE Geomembrane (Smooth) Technical Properties

1 Unit Test Value
Property TestMethod | Frequency” imperial | 40 mils | 60mils | 80 mils | 100 mils

Specification
Thickness {(min. avg.) . 40.0 60.0 80.0 100.0
Thickness (min) ASTM D5994 Every roll mils 36.0 54.0 730 0.0
Resin Density ASTM D1505 1/Batch glcc <0.940 <0.940 < 0.940 <0.940
Melt Index — 190/2.16 (max.) ASTM D1238 1/Batch g/10min 1.0 1.0 1.0 1.0
Sheet Density®®! ASTM D792 Every 10 rolls glcc =0.94 =0.94 =0.94 =0.94
Carbon Black Content®®’ ASTM D4218 Every 2 rolls % 20-30 | 20-3.0 | 20-3.0 | 20-3.0
Carbon Black Dispersion ASTM D5596 Every 6 rolls Category : Cat.1&2 : Cat.1&2 | Cat.1&2 | Cat.1&2
OIT — Standard (avg.) ASTM D3895 Per formulation min 160 160 160 160
HP-OIT— High Pressure (avg.) ASTM D5885 Per formulation min 300 300 800 300
Tensile Properties (min. avg.)

Strength at Yield ppi 84 132 177 212

Elongation at Yield ASTM D-6693 Every 2 rolls % 13 13 13 13

Strength at Break ppi 152 243 327 410

Elongation at Break % 750 750 750 750
Tear Resistance (min. avg.) ASTM D1004 Every 5 rolls Ibf 28 42 58 73
Puncture Resistance (min. avg.) ASTM D4833 Every 5 rolls Ibf 85 125 160 195
Dimensional Stability ASTM D1204 Certified % +2 +2 +2 +2
Stress Crack Resistance (SP-NCTL) (avg.) ASTM D5397 1/Batch hr 1,000 1,000 1,000 1,000
Multi-Axial Tensile (min. avg.) ASTM D5617 Per Formulation % 15 15 15 15
Oven Aging - % retained after 90 days ASTM D5721 Per Formulation

HP-OIT {min. avg.) ASTM D5885 % 80 80 &0 80
UV Resistance - % retained after 1600 hr GRIGM11 Per Formulation

HP-OIT {min. avg.) ASTM D5885 % 80 80 &0 80
Supply Specification (roll dimensions may vary * 1%)
Roll Dimension - Width - ft 26.2 26.2 26.2 26.2
Roll Dimension - Length - ft 689 459 344 279
Area (Surface / Roll) - ft2 18,052 12,026 9,013 7,310
Color - - Black Black Black Black

*The Premium HDPE geomembranes roll can be supplied in 22.3 ft Width.

Notes:

(1) Testing Frequency based on standard roll dimensions and one batch is approximately 180,000 Ibs (or onerailcar)

(2) Machine Direction (MD) and Cross Machine Direction (XMD or TD) average value should be on the basis of 5 specimens each direction.
(8) Correlation table is available for ASTM D792 vs ASTM D1505. Both methods give the same results.

(9) Correlation table is available for ASTM D1603 vs ASTM D4218. Both methods give the same results.

*All values are nominal test results, except when specified as minimum or maximum.
*The information contained herein is provided for reference purposes only and is not intended as a warranty of guarantee. Final determination of
suitability for use contemplated is the sole responsibility of the user. SOLMAX assumes no liability in connection with the use of this information.

Solmax is not a design professional and has not performed any design services to determine if Solmax’s goods comply with any project plans or
specifications, or with the application or use Solmax’s goods to any particular system, project, purpose, installation or specification.

*Please select the suitable and up to date Technical Data Sheet from Solmax’s website or refer to Solmax’s sales
representative.
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Table 5(b) - Premium HDPE Geomembrane (Single Textured) Technical Properties

HDPE Geomembrane Specification

Property Test Method Frequency'!! Unit Test Value
40 mils 60 mils 80 mils 100 mils

Thickness (min. avg. . 40.0 60.0 80.0 100.0
Thickness }min) 4 ASTM D5994 Bvery roll mils 360 54.0 72.0 900
Asperity Height®® {min. avg.) ASTM D7466 Every roll mils 20 20 20 20
Textured side - - Bottom Bottom Bottom Bottom
Resin Density ASTM D1505 1/Batch g/cm? <0.940 <0.940 < 0.940 < 0.940
Melt Index — 190/2.16 (max.) ASTM D1238 1/Batch g/10min 1.0 1.0 1.0 1.0
Sheet Density'®! ASTM D1505 Every 10 rolls g/cm? >0.94 >0.94 >0.94 >0.94
Carbon Black Content®®’ ASTM D4218 Every 2 rolls % 20-30 20-30 20-30 20-30
Carbon Black Dispersion ASTM D5596 Fvery 6 rolls Category | Cat.1&2 | Cat.1&2 | Cat. 1&2 | Cat.1&2
OIT — Standard (avg.) ASTM D3895 | Per formulation min 160 160 160 160
HP-OIT - High Pressure (avg.) ASTM D5885 ¢ Per formulation min 200 200 200 200
Tensile Properties (min. avg.)®!

Strength at Yield ppi 90 132 177 225

Elongation at Yield ASTM D-6693 Every 2 rolls % 13 13 13 13

Strength at Break ppi 75 115 155 230

Elongation at Break % 200 200 200 200
Tear Resistance (min. avg.) ASTM D1004 Every 5 rolls Ibf 32 45 60 75
Puncture Resistance (min. avg.) ASTM D4833 Every 5 rolls Ibf 95 130 160 190
Dimensional Stability ASTM D1204 Certified % +2 +2 +2 +2
Stress Crack Resistance (avg.) ASTM D5397 1/Batch hours 1,000 1,000 1,000 1,000
Multi-Axial Tensile (min. avg.) ASTM D5617 | Per Formulation % 15 15 15 15
Oven Aging - % retained after 90 days ASTM D5721 | Per Formulation

HP-OIT (min. avg.) ASTM D5885 % 80 80 80 80
UV Resistance - % retained after 1600 hr GRIGM11 Per Formulation

HP-OIT (min. avg.) ASTM D5885 % 80 80 80 80
Roll Dimension - Width - ft 26.2 26.2 26.2 26.2
Roll Dimension - Length - ft 656 443 344 279
Area (Surface / Roll) - ft2 17,187 11,607 9,013 7,310
Color - - Black Black Black Black

*The Premium HDPE geomembranes roll can be supplied in 22.3 ft Width.

Notes:

(1) Testing Frequency based on standard roll dimensions and one batch is approximately 180,000 Ibs (or onerailcar)

(2) Machine Direction (MD) and Cross Machine Direction (XMD or TD) average value should be on the basis of 5 specimens each direction.
(3) ASTM D7466 is identical to GRI-GM12.

(8) Correlation table is available for ASTM D792 vs ASTM D1505. Both methods give the same results.

(9) Correlation table is available for ASTM D1603 vs ASTM D4218. Both methods give the same results.

*All values are nominal test results, except when specified as minimum or maximum.
*The information contained herein is provided for reference purposes only and is not intended as a warranty of guarantee. Final determination of
suitability for use contemplated is the sole responsibility of the user. SOLMAX assumes no liability in connection with the use of this information.

Solmax is not a design professional and has not performed any design services to determine if Solmax’s goods comply with any project plans or
specifications, or with the application or use Solmax’s goods to any particular system, project, purpose, installation or specification.

*Please select the suitable and up to date Technical Data Sheet from Solmax’s website or refer to Solmax’s sales
representative.
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Table 5(c) - Premium HDPE Geomembrane (Textured) Technical Properties

Property Test Method Frequency'!! Unit Test Value
40 mils 60 mils 80 mils 100 mils

Thickness (min. avg. . 40.0 60.0 80.0 100.0
Thickness }min) ¢ ASTM D5994 Every roll mils 36.0 540 770 50.0
Asperity Height®® {min. avg.) ASTM D7466 Every roll mils 20 20 20 20
Resin Density ASTM D1505 1/Batch g/cm? < 0.940 <0.940 < 0.940 < 0.940
Melt Index — 190/2.16 (max.) ASTM D1238 1/Batch g/10min 1.0 1.0 1.0 1.0
Sheet Density'®! ASTM D1505 Fvery 10 rolls g/cm? =0.94 =0.94 =0.94 >0.94
Carbon Black Content'® ASTM D4218 Fvery 2 rolls % 20-30 2.0-3.0 20-30 20-3.0
Carbon Black Dispersion ASTM D5596 Fvery 6 rolls Category | Cat.1&2 | Cat.1&2 | Cat.18&2 | Cat.1&2
OIT - Standard (avg.) ASTM D3895 | Per formulation min 160 160 160 160
HP-OIT - High Pressure (avg.) ASTM D5885 | Per formulation min 300 200 800 300
Tensile Properties (min. avg.)®!

Strength at Yield ppi 90 132 177 225

Elongation at Yield ASTM D-6693 Fvery 2 rolls % 13 13 13 13

Strength at Break ppi 75 115 155 230

Elongation at Break % 200 200 200 200
Tear Resistance (min. avg.) ASTM D1004 Fvery 5 rolls Ibf 32 45 60 75
Puncture Resistance (min. avg.) ASTM D4833 Every 5 rolls Ibf 95 130 160 190
Dimensional Stability ASTM D1204 Certified % +32 +2 +32 +32
Stress Crack Resistance (avg.) ASTM D5397 1/Batch hours 1,000 1,000 1,000 1,000
Multi-Axial Tensile (min. avg.) ASTM D5617 ¢ Per Formulation % 15 15 15 15
Oven Aging - % retained after 90 days ASTM D5721 ¢ Per Formulation

HP-OIT (min. avg.) ASTM D5885 % 80 80 80 20
UV Resistance - % retained after 1600 hr GRIGM11 Per Formulation

HP-OIT (min. avg.) ASTM D5885 % 80 80 80 20
Roll Dimension - Width - ft 26.2 26.2 26.2 26.2
Roll Dimension - Length - ft 558 443 344 279
Area (Surface / Roll) - ft? 14,620 11,607 9,013 7,310
Color - - Black Black Black Black

*The Premium HDPE geomembranes roll can be supplied in 22.3 ft Width.

Notes:

(1) Testing Frequency based on standard roll dimensions and one batch is approximately 180,000 Ibs (or onerailcar)
(2) Machine Direction (MD) and Cross Machine Direction (XMD or TD) average value should be on the basis of 5 specimens each direction.

(3) ASTM D7466 is identical to GRI-GM12.

(8) Correlation table is available for ASTM D792 vs ASTM D1505. Both methods give the same results.
(9) Correlation table is available for ASTM D1603 vs ASTM D4218. Both methods give the sameresults.

*All values are nominal test results, except when specified as minimum or maximum.
*The information contained herein is provided for reference purposes only and is not intended as a warranty of guarantee. Final determination of
suitability for use contemplated is the sole responsibility of the user. SOLMAX assumes no liability in connection with the use of this information.

Solmax is not a design professional and has not performed any design services to determine if Solmax’s goods comply with any project plans or

specifications, or with the application or use Solmax’s goods to any particular system, project, purpose, installation or specification.

*Please select the suitable and up to date Technical Data Sheet from Solmax’s website or refer to Solmax’s sales

representative.
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2.3 Geomembrane Manufacturing Quality Control

The geomembrane shall be monitored throughout the manufacturing process for product integrity and
consistency. The manufacturer shall test rolls in accordance with Table 5 (a), (b) and (c) (above) with results
showing conformance with the required physical properties listed in Table 5 (a), (b) and (c) (above).

Certified test results shall be submitted to and approved by the Engineer before the HDPE geomembrane rolls
are to be installed from the manufacturing plant. The Geomembrane Installer shall allow sufficient time for the
Engineer to review the certified test results provided to not impact the geomembrane delivery schedule.

The Geomembrane Installer shall submit a list which indicates date of production, resin batch number,
manufacturing line number and identification number and square feet of each geomembranes roll. Rolls shall
be listed in the order of production with the status of the roll (rejected or approved for shipment). All rolls shall
be included in the list whether or not approved for shipment.

Any roll(s) that do not meet the required physical properties or have not been tested at the required frequency
(Table 5(a), (b) and (c)) shall be rejected and removed from site.

2.4 HDPE Resin

Resin used in the manufacture of HDPE geomembranes shall be first quality single source, compounded
polyethylene resin manufactured specifically for the purpose of producing HDPE geomembranes.

Reclaimed polymer shall not be added to the resin. The manufacturer may rework edge trim from the roll being
produced. Edge trim shall be returned immediately to the process but shall not exceed 10% of the total resin
required. Edge trim which has been stored or sourced from other manufacturing plants shall not be recycled.

The manufacturer shall sample and test for the properties listed in Table 6 (below) per batch resin. Certified test
results shall be submitted to and approved by the Engineer before the HDPE geomembrane rolls are to be
installed. The Geomembrane Installer shall allow sufficient time for the Engineer to review the certified test
results provided to not impact the geomembrane delivery schedule.

Table 6 - Resin Physical Properties

Test Property Test Method Unit Requirement
Density ASTM D1505 g/cm?3 >0.932
Melt Flow Index ASTM D1238 g/10 min. <1.00

Notes:
(1) Base resin density without carbon black added.

2.5 Extrudate Material
The extrudate rod or bead shall be high quality polyethylene and shall be of the same formulation as the resin

used to produce the geomembranes. All additives shall be thoroughly dispersed throughout the extrudate rod
or bead. There shall be no contamination by foreign matter in the extrudate rod or bead.

2.6 Roll Identification

Geomembrane shall be supplied in rolls of width accordance to the product Technical Data Sheet in Table 5(a),
(b) and (c). The rolls supplied should not allow any longitudinal seams. As a minimum, each roll shall be labeled
as follows:

e Roll Number;

e Name of Manufacturer;
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Batch Number of Raw Material;
Date of Manufacture;

Material Thickness;

Roll Length and Area;

Product Type and Grade.

Rolls will need to have permanent marking every 16 feet along the smooth edges that include, as a minimum,
the following information:

e Roll Number;

e Distance from start of the roll (in feet or meters).

2.7 Delivery

Rolls of geomembrane will be prepared to ship by appropriate means to prevent damage to the material and to
facilitate off-loading.

2.8 Storage

The on-site storage location for gcomembrane rolls, provided by the Contractor to protect the geomembranes
from puncture, abrasion and excessive dirt and moisture should have the following characteristics:

Level (no wooden pallets);

Smooth;

Dry;

Protected from theft and vandalism;

Adjacent to the area to be lined.

The rolls shall be handled and stored with care to prevent any damage to the geomembrane. During the
transport of the material from the manufacturing plant to site and storage of the geomembrane rolls on site, the
geomembrane shall not be stacked higher than 3 rolls high.

2.9 Handling
Materials are to be handled so as to prevent damage.

2.10 Samples

The Contractor shall submit samples of the geomembrane material and field seams to the Engineer for approval
prior to the start of construction. The Contractor shall submit 8.5”"x 11" samples of geomembrane materials
which have been made in conformance with this Specification.

2.11 Geomembrane Warranty

The Contractor shall provide warranties for the geomembrane manufacturing and geomembrane installation in
accordance.

2.11.1 Material Warranty

The geomembrane manufacturer shall furnish a written geomembrane warranty, which warrants the
geomembrane material for a minimum of five (5) years from the date of installation and final acceptance of the
geomembrane.

The warranty shall be against manufacturing defects and workmanship. The warranty shall be limited to
replacement of material only and shall be pro-rated.
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2.11.2 Installer Warranty

The Geomembrane Installer shall guarantee the geomembranes installation against defects in the installation
and workmanship for one (1) year, commencing with the date of final acceptance of the geomembrane. A
written geomembrane warranty will be required.
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3. Geomembrane Subgrade Preparation

3.1 Subgrade Preparation

The Geoembrane Installer shall ensure that all surfaces to be lined including corners and around penetrations
shall be finished smooth and free of rocks, stones, sticks, roots, sharp objects and debris of any kind or any
object which may damage the geomembrane in accordance with Specification Section 02220. The surface is to
provide a firm unyielding compacted subgrade for the geomembrane. All desiccation cracking shall be repaired
by the Contractor to the satisfaction of the Engineer.

Where a suitable surface cannot be achieved by treatment of in-situ material, an imported smoothing fine
course shall be placed. The smoothing fine course shall consist of sandy clay which shall be free of organic
matter and coarse or sharp particles. The smoothing course shall be the minimum thickness necessary to
maintain 6" minimum cover over irregularities or protrusions in the sub-grade formation unless shown
otherwise on the Drawings. The surface shall be watered and rolled with a smooth steel drum roller to obtain a
smooth uniform finish.

The Geomembrane Installer shall provide daily written subgrade acceptance certifications to the Engineer for
the surface to be covered by the geomembranes in that day’s operation. The surface shall be maintained in a
manner, during installation, to ensure subgrade stability.

All subgrade damaged by construction equipment and deemed unsuitable for geomembranes deployment, in
the opinion of the Engineer, shall be repaired prior to placement of the geomembranes. All repairs shall be
approved by the Engineer.

Surfaces to be lined shall be flat on any plane within *+ 2" vertical tolerance in any area of 100 ft. All
intersections between planes shall be made along straight lines.

3.2 Subgrade Maintenance

Where surface finishing is completed ahead of geomembrane installation, the surface shall be maintained until
immediately prior to geomembrane installation. This surface will need to be re-inspected again by the Engineer
and approved prior to installation of the geomembrane. Sufficient equipment shall remain on the site until and
during installation to enable reinstatement of the surface in the event of damage due to inclement weather or
desiccation cracking. Any reinstatement work shall be at the expense of the Contractor. The Engineer reserves
the right to instruct the Contractor to perform remedial work to satisfy the criteria.
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4. Geomembrane Installation

4.1 General

Geomembrane installation shall be performed in accordance with the International Association of Geosynthetic
Installers (IAGI) HDPE Geomembrane Installation Specification. Where there is discrepancy between the IAGI
HDPE Geomembrane Installation Specification and this Specification, this Specification shall govern.

Rolls of geomembrane shall be handled and securely stored to prevent damage prior to installation.
Geomembrane shall be unrolled in a controlled manner directly into the final position. The method of unrolling
shall not cause scratches or crimps in the material, nor shall it disrupt the integrity of the finished sub-grade.

The geomembrane shall be placed in a relaxed state such that the material can respond to thermal changes
without excessive buckling, wrinkling or tensioning. Slack shall be included in the geomembrane on the batter
side of the tie-in seam along the toe of all internal slopes. The included slack at the tie-in seam will minimize
tension on the tie-in seam due to contraction of the geomembrane at temperatures cooler than ambient during
installation. This induced slack shall vary in height based on the ambient air temperature as given in Table 7
(below).

Table 7 - Induced Slack Height at Varying Ambient Temperatures

Ambient Air Temperature (°F) Slack Height (inches)

32-40 1

40-50

50-60

60-70

70-80

80-90

90-100

OINIOODUNIAIWIN

100-110

For material temperatures between 5°F and 32°F, the deployment and seaming will be performed in accordance
with GRI GM9. No geomembranes material shall be unrolled or deployed if the material temperatures are lower
than 5°F, unless otherwise approved in writing by the Engineer. Only the quantity of gecomembranes that will be
anchored and seamed together in one day shall be deployed.

In general, seams shall be orientated parallel to the line of maximum slope. In corners and odd shaped
geometric locations, the total length of the field seam shall be minimized. Seams shall not be located at low
points in the subgrade unless geometry requires seaming at such locations as approved by the Engineer.

All HDPE panels that are to be welded together shall be manufactured by the same geomembrane
manufacturer, made from the same resin type and made using the same formulation. Adjacent HDPE panels
that do not satisfy all of these requirements shall not be welded together. Any panels welded together that
violate any of these criteria shall be rejected and removed from site at the Geomembrane Installer’'sexpense.

The geomembranes shall not be allowed to “bridge” over voids or low areas in the subgrade. The
geomembranes shall rest in intimate contact with the subgrade.
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Temporary ballasting such as sand bags or tires shall be placed on the geomembrane to prevent wind damage
during and after installation. It should be noted that this temporary ballasting shall be of a suitable construction
to prevent against damage of the geomembrane. The Contractor shall be required to ensure that the spacing of
these sand bags / tires are appropriately designed (this could include tying the sand bags / tires together in a
horizontal and vertical direction) to prevent against uplift and potential damage of the geomembrane. Any
geomembrane material that has been damaged as the result of the wind, in the opinion of the Engineer, shall be
removed and replaced at the Contractor’s expense.

All personnel working on the geomembrane surface shall wear soft-soled shoes, and shall not engage in any
activity which may damage the geomembrane.

Machinery, other than seam welding machinery or All-Terrain Vehicles (ATV) approved for use by the Engineer
in writing, shall not be operated on the geomembrane.

The use of ATVs for the deployment of the geomembrane will be allowed. For ATVs to be used, the Contractor
must demonstrate that the ATV exerts a maximum allowable pressure on the ground surface (or geomembrane
surface) of 8 psi. The maximum allowable pressure on the ground surface (or geomembrane surface) is
influenced by the tread pattern of the tires on the ATV. The maximum allowable ground surface (or
geomembrane surface) pressure is not the reading from a tire pressure gauge. The ATVs shall only be used to
deploy rolls of ggcomembrane and shall not be used to transport personnel, equipment, sandbags or the like.

4.2 Seaming

4.2.1 General

Seaming of geomembranes shall be carried out strictly in accordance with the manufacturer’s written
instructions and in accordance with GRI GM19. The contractor shall provide a complete description of the
processes to be used, and shall identify the equipment proposed for accomplishing the seaming.

No geomembranes material shall be seamed when the sheet temperature is below 5°F and above 170°F as
measured by an infrared thermometer (or surface thermocouple), unless otherwise approved by the Engineer.
For material temperatures between 5°F and 32°F, seaming shall be performed in accordance with GRI GM9.

4.2.2 Personnel

The Contractor shall nominate a Project Seam Welding Supervisor before commencing work and shall
demonstrate that the Seam Welding Supervisor has a proven background in installation of lining systems and
materials similar to those specified. All personnel employed in welding shall be competent and experienced in
the use of the equipment. The Contractor shall ultimately be responsible for ensuring the quality assurance
program is followed.

4.2.3 Seam Welding Equipment

Only specialized purpose-designed equipment approved by the Engineer shall be used. For long-run work, the
machine shall be mounted on a carriage to operate at a controlled speed. In all cases, the temperature at the
point of fusion shall be monitored and controlled with an interlock to the drive mechanism so that welding is
stopped if the temperature falls outside the range at which satisfactory welding can be achieved.
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Where the welding procedure includes provision for heated extrudate to be incorporated in the weld, any
degraded extrudate, which has been overheated or heated and cooled in the barrel, shall be purged with fresh
material prior to the resumption of welding.

Equipment shall be maintained on a regular basis to ensure efficient performance throughout.

The field tensiometer shall have a current certificate of calibration in accordance with the manufacturer’s
calibration recommendations.

4.2.4 Seam Strength Requirements

Each test specimen should fail in the parent material and not in the weld as demonstrated by test welds and
destructive test samples in accordance with Section 5: Geomembrane Inspection & Testing. Breadth and depth
of fusion between sheets shall be as required to meet these criteria. Where heated extrudate is included in the
weld, the extrudate material after fusion shall be fully compatible physically and chemically with the
geomembrane material.

The geomembrane material shall not be overheated during welding such that crystallization, oxidation,
perforation or degradation of the geomembrane occurs.

4.2.5 Weather Conditions

Welding shall not be commenced or continued during rain, fog, excessive winds, snowing, sleeting or hailing.
Welding shall not be commenced or continued when ambient temperatures (as measure 3’ above the seam
being welded) is outside the range of 5°F to 100°F. When ambient temperatures are between 5°F and 32°F,
seaming shall be performed in accordance with GRI GM9.

The seams adjacent to the corners of the ponds and the toe of the slopes shall be made during the coolest part
of the day and shall not be made when the geomembrane is exposed to direct sunlight.

4.2.6 Geomembrane Preparation

The surface of the geomembrane to be welded shall be clean, dry and free from any foreign matter and
contaminants, such as clay and sand.

4.2.7 Seam lLap

The minimum lap of adjacent geomembrane sheets shall be 6”, unless specified as greater by the geomembrane
manufacturer or the welding equipment supplier.

Fishmouths, or excessive wrinkles at the seam overlap, shall be minimized. When necessary, cut along the ridge
of the wrinkles back into the panel to create a flat overlap. The cut shall be terminated with a keyhole cut
(nominal 0.5” diameter hole) so as to minimize crack/tear propagation. The overlay shall subsequently be
seamed. The keyhole cut shall be patched with an oval or round patch, of the same base geomembrane
material extending a minimum of 6" beyond the cut in all directions.

4.2.8 Fusion Welding (Primary Welds)

Seam welding of HDPE geomembranes shall be accomplished primarily by fusion welding using either a hot
wedge or hot air welder.

Geomembrane surface area to be fusion welded must be cleaned from dust, mud, debris and shall be protected
against moisture build-up between sheets.
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The seam shall consist of a double weld produced by surface fusion with an air gap between. Pressure nipping
rollers shall press the molten surfaces together immediately behind the hot air or hot wedge welder to complete
the weld.

4.2.9 Extrusion Welding (Secondary Welds)

Extrusion welding shall only be used where fusion welding is not possible, such as at pipe penetrations, patches,
repairs, and short runs of seams (less than a roll width).

Geomembrane surface area to be extrusion welded must be cleaned by using disc grinder or equivalent to
remove the oxidized layers and dirt. The leading edge of the upper geomembrane needs to be beveled or
tapered to a 45° angle and the bottom geomembrane grind marks shall be about 5% of the liner thickness.

Extrusion welding shall be achieved by fusion of an extrudate to the top surface of both sheets at the lap. The
depth and width of engagement of the extrudate shall be as required to achieve the strength requirements. The
means of deposition of the extrudate shall provide for full integration with the surface of the sheets, so that the
weld becomes homogeneous with the geomembrane.

4.2.10 Connections at Penetration and to Structures

Connections to geomembrane penetrations and adjoining structures shall be made in accordance with the
details shown on the construction drawings. Connections shall be at least equivalent in strength to the normal
lap seams and the security of containment shall not be diminished. Local stresses in the geomembrane at
connections shall be minimized.

Penetrations shall be constructed from the base geomembranes material, flat stock, prefabricated boots and
accessories as shown in the construction drawings.

4.3 Geomembrane Anchorage

Anchor trenches shall be excavated in accordance with the details on the construction drawings. The anchor
trenches shall be kept well drained to avoid softening during rain periods and maintained so as to not dry,
desiccate and crack.

The Contractor shall seek approval from the Engineer prior to the commencement of anchor trench backfilling.
Once the anchor trench is ready to be backfilled, it shall be backfilled in early morning when the geomembrane
is at maximum contraction. Backfilling shall be carried out in planned, logical sequence to avoid overstressing of
the geomembrane. The front edge of the anchor trench will be rounded, with no sharp stones that might
damage the liner.

4.4 Cleaning Up

On completion of the work on site, the Contractor shall clean up and leave the whole area to the satisfaction of
the Engineer.
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5. Geomembrane Inspection, Testing & Repair

All areas found to be defective shall be repaired at the expense of the Geomembrane Installer. The Engineer
shall be notified of defective areas prior to the repair taking place.

The Geomembrane Installer shall ensure a plan is marked up showing the locations of repairs made and the type
of repair made. The Geomembrane Installer shall submit a marked up drawing showing the locations of the
repairs to the Engineer for review and approval.

5.1 Visual Inspections

The entire surface of every sheet of geomembrane material shall be inspected by the Geomembrane Installer
during placing to identify any tears, abrasions, indentations, cracks, thin areas, or other defects.

Any defects such as holes, tears, blisters, lamination, undispersed raw materials or visible non-uniformity or
contamination by foreign matter which in the opinion of the Engineer is detrimental to the long service life
required of the membrane geomembrane, shall be grounds for rejection of the membrane geomembrane
material.

Where additional faults are found, the Engineer reserves the right to reject the roll. The Contractor shall replace
any rejected rolls and repair any defects to the Engineer’s satisfaction at the Geomembrane Installer’s expense.

5.1.1 Geomembrane Visual Inspections

Following the installation of the geomembrane, a detailed visual inspection of the primary geomembrane
surface shall be performed by the Engineer (accompanied by the Geomembrane Installer), to identify any
defects in the geomembrane surface caused during installation. Prior to performing the survey, a survey grid
shall be determined to ensure that the visual survey is performed across 100% of the geomembrane surface.

5.2 Seam Testing

All geomembrane weld seams shall be subjected to both non-destructive and destructive field testing.
Additionally, representative samples of field seams shall be taken for laboratory testing by an independent,
appropriately qualified geosynthetic testing laboratory.

The tests in this Section shall be carried out at the specified frequencies.
Testing of each length of seam shall be carried out within 48 hours of its completion.

The acceptance criteria for peel and shear strength testing shall be in accordance with GRI GM19.

5.2.1 Test Welds (In Field)

Test seams shall be made by each welding technician and tested in accordance with ASTM D6392 at the
beginning of each seam period. Test seaming shall be performed under the same conditions and with the same
equipment and operator combination as production seams. The test seam shall be approximately 6 feet long for
fusion welding and 3 feet long for extrusion welding with the seam centered lengthwise.

At a minimum, trial welds shall be made by each technician as follows:
e Prior to commencement of each shift;
e One time every 4 hour thereafter;
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e Following any break in operation;
e Following any significant adjustment to welder controls.

Additional tests may be required with changes in environmental conditions.

Two 1 inch wide specimens shall be die-cut by the Geomembrane Installer from each end of the test seam.
These specimens shall be tested by the Geomembrane Installer using a field tensiometer testing both tracks for
peel strength and direct shear strength tests.

The test weld will be considered acceptable if the test piece fails in the un-welded geomembrane away from the
seam. If the field test fails then further test welds shall be made after appropriate adjustment of the welder
controls, and retested until an acceptable weld is obtained. Field test results shall be recorded and test pieces
marked and stored. The Engineer reserves the right to take further test pieces from the test welds for
independent tests off-site.

The minimum seam weld strength criteria for peel and shear strength testing are as specified in Table 8 (below).
The seam strength testing shall be done in accordance with GRI GM19.

Table 8 - Weld Strength Requirements
Seam Strength and Related Properties of Thermally Bonded Smooth and Textured HDPE Geomembrane

Geomembrane Nominal Thickness 30 mils 40 mils 50 mils 60 mils 80 muils 100 mils 120 mils

Hot Wedge Seams'”

shear strength®, Ib/in. 57 80 100 120 160 200 240

shear elongation at break™®, % 50 50 50 50 50 50 50

peel strength®, Ib/in. 45 60 76 91 121 151 181

peel separation, % 25 25 25 25 25 25 25
Extrusion Fillet Seams

shear strength®®, Ib/in. 57 80 100 120 160 200 240

shear elongation at break™, % 50 50 50 50 50 50 50

peel strength®, Ib/in. 39 52 65 78 104 130 156

peel separation, % 25 25 25 25 ) 25 25

Notes for Table 8 :

1. Also for hot air and ultrasonic seaming methods

2. Valueslisted for shear and peel strengths arefor 4 out of 5 test specimens; the 5, specimen can be as low as 80% of the listed values
3. Elongation measurements should be omitted for field testing

5.2.2 Non-Destructive Testing (In Field)

All seams shall be non-destructively tested in accordance with the following sections.

5.2.2.1 Air Pressure Testing

Double fusion seams with an enclosed channel shall be air pressure tested by the Geomembrane Installer in
accordance with ASTM D5820 and ASTM D4437. Every geomembrane seam shall be subjected to air pressure
testing. The testing shall be achieved by inflation of the space between the welds to approximately 30 psi
pressure and following the 2 minute “relaxing period” (whereby the air temperature and pressure stabilizes),
the air pressure will be monitored 5 minutes and the pressure loss recorded.

If pressure loss does not exceed 4 psi after 5 minutes, the seam shall be considered leak tight and therefore
considered to be acceptable.

5.2.2.2 Vacuum Testing

For single welded seams testing shall be achieved using vacuum testing. Vacuum testing shall be performed by
the Geomembrane Installer in accordance with ASTM D4437 and ASTM D5641.
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The Vacuum pump shall be charged and the tank pressure adjusted to approximately 5 psi. If no bubbles appear
while the vacuum is held for 5 seconds, then the seam is satisfactory.

5.2.3 Destructive Testing (In Field & In Laboratory)

Samples for destructive testing shall be taken from finished seams at locations as directed by the Engineer. A
sampling frequency of one sample per 500 feet of seam length shall be used. The sample shall be taken by the
Geomembrane Installer from a location specified by the Engineer.

Each sample shall be 3 feet long, parallel to the seam by 1 foot wide, with the seam central in width. The sample
shall be cut into three equal sections distributed as indicated in Table 9 (below).

Table 9 - Destructive Test Sample Allocation

Sample Section No. Sample Allocation Allocation Description
1 Field Testing Seam Strength Testing
2 Laboratory Seam Strength Testing
3 Engineer Record Section

For field testing, the Geomembrane Installer shall cut 10 identical 1 inch wide replicate specimens from their
sample (Table 9, Sample Section No. 1). The Geomembrane Installer shall test five (5) specimens for seam shear
strength and five (5) for peel strength. Peel tests shall be performed on both inside and outside weld tracks. To
be acceptable, 4 of 5 test specimens must pass the stated criteria in Table 9 (above) with less than 25%
separation. If 4 of 5 specimens pass, the sample qualifies for testing by the testing laboratory. The preparation
of the sample and field testing by the Geomembrane Installer shall be witnessed by an Independent
Construction Quality Assurance (CQA) firm representative.

If any samples fail field testing, additional samples shall be taken to define the extent of sub-standard seam.
Destructive testing of the seams must be carried out as the seams are welded together on a continuous basis.
Destructive testing shall not be conducted at the end of the geomembrane installation.

For laboratory testing, the laboratory shall cut 10 identical 1 inch wide replicate specimens from their sample
(Table 9, Sample Section No. 2). The laboratory shall test five (5) specimens for seam shear strength and five (5)
for peel strength. The laboratory shall test the samples in accordance with GRI GM19 and report the results to
the Contractor and the Engineer simultaneously.

The third sample section (Table 9, Sample Section No. 3) shall be submitted to the Engineer for record keeping.
The third sample section shall not be used by the Geomembrane Installer to confirm marginally failing test
results obtained from their sample.

For field seams, if a laboratory test fails, that shall be considered an indicator of the possible inadequacy of the
entire seamed length corresponding to the test sample. Additional destructive test portions shall then be taken
by the Geomembrane Installer from locations 10 feet on either side of the failed sample (c/c by sample). Field
and Laboratory testing shall be conducted on these verification samples. Passing tests shall be an indicator of
adequate seams. Failing tests shall be an indicator of non-adequate seams and all seams represented by the
destructive test locations shall be repaired with a cap-strip extrusion welded to all sides of the capped area. All
cap-strip seams shall be non-destructively vacuum box tested until adequacy of the seams is achieved. Cap strip
seams exceeding 165 feet in length shall be destructively tested.
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5.3 Geomembrane Defects

5.3.1 Identification of Defects

Panels and seams shall be inspected by the Geomembrane Installer, Contractor and Engineer during and after
panel deployment to identify all defects, including holes, blisters, undispersed raw materials and signs of
contamination by foreign matter.

5.3.2 Evaluation of Defects

Each suspect location on the geomembrane (both in geomembranes seam and non-seam areas) shall be non-
destructively tested using one of the methods described in Section 5.2.2: Non-Destructive Testing. Each
location which fails non-destructive testing shall be marked, numbered, measured and posted on the daily
“installation” drawings and subsequently repaired.

If a destructive sample fails the field or laboratory test, the Geomembrane Installer shall repair the seam
between the two nearest passed locations on both sides of the failed destructive sample location.

5.3.3 Wrinkles

Any wrinkles that can fold over shall be repaired either by cutting out excess material or, if possible, allowing the
geomembrane to contract as the temperature decreases. In no case shall material be placed over the
geomembrane that could result in the geomembrane folding. All folded geomembrane shall be removed. No
material shall be placed in areas where the geomembrane is not in contact with the supporting subgrade.

5.4 Geomembrane Repair

5.4.1 Geomembrane Repair Procedures

Any portion of the geomembrane with a flaw or that fails a non-destructive test shall be repaired by one of the
following methods:
e Patching for holes, defects or tears 0.5 inch or larger in diameter or length — used to repair large holes,
tears, large panel defects, and destructive sample locations that are less than 20ft? (total area);
e Extrusion — used to repair relatively small defects in panels and seams, but not greater than 0.5 inch in
length;
e Capping — used to repair failed welds or geomembrane seams where welds cannot be non-destructively
tested;
e Removal —used to replace areas with large defects where the preceding methods are not appropriate.
Also used to remove excess material (wrinkles) from the installed geomembrane.

Once the repair has been completed, further non-destructive or destructive testing shall be carried out to
ensure the repairs are completed to the requirements of this Specification.

5.4.2 Verification of Seam Repairs

Each repair shall be non-destructively tested using either vacuum box or spark testing methods. Tests which
pass the non-destructive test shall be taken as an indication of a successful repair. Failed tests shall be re-
seamed and retested until a passing test results. The number, date, location, technician and test outcome of
each patch shall be recorded.
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5.5 Testing & Inspection Records

Full records of geomembrane testing and inspection shall be submitted progressively to the Engineer, as the
work proceeds. Final completion will not be certified until all records have been submitted and approved by the
Engineer.

Records shall include, but not limited to, the following:

e Contractor’s panel layout drawing showing panel numbers and seam numbers, to be marked up
progressively with the roll number used for each panel, and with the locations of samples taken for
destructive testing;

Manufacturer’s roll production test reports for all rolls used in the work;

Subgrade certification reports;

Daily vacuum box or seam inflation test reports referenced to seam numbers;

Daily test weld field test reports referenced to seam numbers, equipment identification, and operator,

and including weather and temperature conditions and any adjustments to equipment controls;

e Destructive test field report and record of submission for laboratory testing referenced to seamnumber;

e Laboratory test reports to be available within two weeks of testing;

e Record drawing indicating geomembrane seam locations, destructive test locations, cap strip locations,
patches and all repairs for the geomembrane system.
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6. Geomembrane Completion

The Geomembrane Installer shall undertake post installation testing of geomembrane as soon as practical after
installation. Installation and material defects detected by post installation testing shall be covered under the
Installation warranty and shall be repaired to the satisfaction of the Engineer.

6.1 Geomembrane Completion Acceptance Criteria

Upon completion of the geomembrane completion phase (complete with repair and re-testing of leaks), the
geomembrane installation shall be deemed as substantially complete and handover shall be approved by the
Engineer.

Following handover, leakage rates shall be monitored by the Owner during first filling for the presence of
leakage. If leakage is detected within the first year, the installer shall re-mobilize on-site and locate and repair
the leaks per the requirements of Section 2.11.2: Geomembrane Installer Warranty.

The Engineer shall release the work as being complete upon receipt and approval of the following:
e Checks on application and final finish;
The installation of HDPE geomembranes has been completed and signed off;
Repairs to defects have been completed;
Site has been left clean with no litter;
All required documentation has been provided to the Engineer in accordance with Section 5.5: Testing
& Inspection Records.

End of Specification
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