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ADVERTISEMENT FOR BIDS
(REBID)

Sealed bids for DEARNG Contract No. 20-2013R — AASF Electrical Upgrades, will
be received by the Delaware Army National Guard at the Security Officers desk in the
Main Lobby of the Armed Forces Reserve Center, 250 Airport Road, New Castle,
Delaware, 19720 until 2:00 PM local time on September 17, 2015, at which time they
will be publicly opened and read aloud in the Multi-Purpose Room.

must sign in at the Security Officers desk once inside. Please allow suffics Ane to
comply with these requirements. No exceptions. Bidder bears the ris delivery.
Any bids received after the stated time will be returned unopened

Bidders are required to show identification at the Guard Booth when enterinE the site and

Project involves replacement and upgrade of the main electri &e equipment at the

Army Aviation Support Facility (AASF,) 33 Corporate Cir Castle Delaware,

19720. NOTE: This project was originally bid last ye wgver the scope of work has

changed to include installation of new, whole buildi ormer as well as replacement
r&ss

of main panel boards, low-voltage transformers a iated work.
Attention is called to the construction schedu tailed in the Contract Documents.

A MANDATORY Pre-Bid Meeting wi
the AASF, 33 Corporate Circle, Neys Delaware, 19720, for the purpose of
establishing the listing of subcontrad{grg’and to answer questions. Representatives of
each party to any Joint Ventu ust attend this meeting. ATTENDANCE OF THIS
MEETING IS A PRERE TE FOR BIDDING ON THIS CONTRACT.

held on September 1, 2015 at 2:00 PM at

Sealed bids shall be a sed to the Delaware Army National Guard, Armed Forces
Reserve Center, 258 Airpert Road, New Castle, Delaware, 19720, ATTN: William R.
Davis. The outg lope should clearly indicate: DEARNG CONTRACT NO. 20-
2013R AASFbrlcal Upgrades - SEALED BID - DO NOT OPEN.

Contract uments (one hard copy of drawings and specifications and one CD) will be
available starting September 1, 2015 and may be obtained at the Pre-Bid Meeting upon
receipt of $150.00 per set/ non-refundable or at the office of the architect, Tetra Tech,
Inc., 240 Continental Drive, Suite 200, Newark, Delaware, 19713, PHONE: (302)738-
7551. Checks are to be made payable to “Tetra Tech, Inc.” Those bidders who paid for
Contract Documents for the project that was bid last year can receive one set of Contract
Documents for this project free of charge.

Construction documents will be available for review at the office of the architect, the
Delaware Contractors Association and the Associated Builders and Contractors,
Delaware.



Minority Business Enterprises (MBE), Disadvantaged Business Enterprises (DBE),
Women-Owned Business Enterprises (WBE) and Veteran-Owned Business Enterprises
(VBE) will be afforded full opportunity to submit bids on this contract and will not be
subject to discrimination on the basis of race, color, national origin or sex in consideration of
this award.

Each bid must be accompanied by a bid security equivalent to ten percent of the bid amount
and all additive alternates. The successful bidder must post a performance bond and
payment bond in a sum equal to 100 percent of the contract price upon execution of the
contract. The Owner reserves the right to reject any or all bids and to waive any
informalities therein. The Owner may extend the time and place for the opening of the bids

from that described in the advertisement, with not less than two calendar days fgtice by
certified delivery, facsimile machine or other electronic means to those bi iving

plans. &\
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ADVERTISEMENT FOR BIDS

Sealed bids for DEARNG Contract NO. 20 -2013 — AASF Electrical Upgrades, will be
received by the Delaware Army National Guard at the Security Officers desk in the Main Lobby
of the Armed Forces Reserve Center, 250 Airport Road, New Castle, Delaware, 19720 until 2:00
PM local time on September 17, 2014, at which time they will be publicly opened and read
aloud in the Multi-Purpose Room.

Bidders are required to show identification at the Guard Booth when entering the site and must
sign in at the Security Officers desk once inside. Please allow sufficient time to comply with
these requirements. No exceptions. Bidder bears the risk of late delivery. Any bids received
after the stated time will be returned unopened.

Project involves replacement and upgrade of the main electrical service equipment at the

Delaware Army National Guard, Army Aviation Support Facility (AASF,) 33 Cqgporate Circle,
New Castle, Delaware, 19720. Work includes replacing panel boards, Iow-vol%nsformers,

underground feeders and associated work. Q
Attention is called to the construction schedule as detailed in the Contw}QQ ents.

A MANDATORY Pre-Bid Meeting will be held on August 27, 20{4, a§ 11:00 AM at the AASF,

33 Corporate Circle, New Castle, Delaware, 19720, for the purp establishing the listing of
subcontractors and to answer questions. Representatives of ty to any Joint Venture must
attend this meeting. ATTENDANCE OF THIS M IS A PREREQUISITE FOR
BIDDING ON THIS CONTRACT.

Sealed bids shall be addressed to the Delaware ational Guard, Armed Forces Reserve
Center, 250 Airport Road, New Castle, Dela 20, ATTN: William R. Davis. The outer

envelope should clearly indicate: DEA NTRACT NO. 20 -2013 AASF Electrical
Upgrades - SEALED BID - DO NOT,

Contract Documents (one hard cogy of
starting August 18, 2014 and m

set/ non-refundable or at the
200, Newark, Delaware,
“Tetra Tech, Inc.”

Construction do

ings and specifications and one CD) will be available
tained at the Pre-Bid Meeting upon receipt of $150.00 per
f the architect, Tetra Tech, Inc., 240 Continental Drive, Suite
HONE: (302)738-7551. Checks are to be made payable to

will be available for review at the office of the architect, the Delaware
jon and the Associated Builders and Contractors, Delaware.

Contractors As @
Minority B% Enterprises (MBE), Disadvantaged Business Enterprises (DBE), Women-Owned

Business EntePprises (WBE) and Veteran-Owned Business Enterprises (VBE) will be afforded full
opportunity to submit bids on this contract and will not be subject to discrimination on the basis of
race, color, national origin or sex in consideration of this award.

Each bid must be accompanied by a bid security equivalent to ten percent of the bid amount and all
additive alternates. The successful bidder must post a performance bond and payment bond in a sum
equal to 100 percent of the contract price upon execution of the contract. The Owner reserves the
right to reject any or all bids and to waive any informalities therein. The Owner may extend the time
and place for the opening of the bids from that described in the advertisement, with not less than two
calendar days notice by certified delivery, facsimile machine or other electronic means to those
bidders receiving plans.

END OF ADVERTISEMENT FOR BIDS
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STATE OF DELAWARE DELAWARE ARMY NATIONAL GUARD
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STATE OF DELAWARE DELAWARE ARMY NATIONAL GUARD

ARTICLE 1:

1.1

1.1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

1.10

GENERAL
DEFINITIONS

Whenever the following terms are used, their intent and meaning shall be interpreted as
follows:

STATE: The State of Delaware.
AGENCY: Contracting State Agency as noted on cover sheet.

DESIGNATED OFFICIAL: The agent authorized to act for the Agency.

BIDDING DOCUMENTS: Bidding Documents include the Bidding Reguirements and the
proposed Contract Documents. The Bidding Requirements consist 0 vertisement for
Bid, Invitation to Bid, Instructions to Bidders, Supplementary Inst o Bidders (if any),
General Conditions, Supplementary General Conditions, Ge uwements Special
Provisions (if any), the Bid Form (including the Non-collusio t), and other sample
bidding and contract forms. The proposed Contract Do&%t consist of the form of
Agreement between the Owner and Contractor, as wgfl as, the Drawings, Specifications

(Project Manual) and all Addenda issued prior to exec: ofhe Contract.

CONTRACT DOCUMENTS: The Contract s consist of the, Instructions to
Bidders, Supplementary Instructions to Bidde %’” General Conditions, Supplementary
General Conditions, General Requireme&? cial Provisions (if any), the form of
agreement between the Owner and the actr, Drawings (if any), Specifications (Project
Manual), and all addenda. %

AGREEMENT: The form of the #
Agreement between Owner an
SUM. In the case of conf]
Requirements herein, these

epgeral Requirements shall prevail.

GENERAL REQUIR@WS (or CONDITIONS): General Requirements (or conditions)
are instructions ' g to the Bidding Documents and to contracts in general. They
contain, in SYMNg requirements of laws of the State; policies of the Agency and
instructions Qﬁders

SPEC?&ROVISIONS: Special Provisions are specific conditions or requirements
to*the bidding documents and to the contract under consideration and are
ental to the General Requirements. Should the Special Provisions conflict with the

ADDENDA: Written or graphic instruments issued by the Owner/Architect prior to the
execution of the contract which modify or interpret the Bidding Documents by additions,
deletions, clarifications or corrections.

BIDDER OR VENDOR: A person or entity who formally submits a Bid for the material or
Work contemplated, acting directly or through a duly authorized representative who meets
the requirements set forth in the Bidding Documents.

SUB-BIDDER: A person or entity who submits a Bid to a Bidder for materials or labor, or
both for a portion of the Work.

BID: A complete and properly executed proposal to do the Work for the sums stipulated
therein, submitted in accordance with the Bidding Documents.

INSTRUCTIONS TO BIDDERS TETRA TECH, INC.

0021 13/ Page 2
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STATE OF DELAWARE DELAWARE ARMY NATIONAL GUARD

1.14 BASE BID: The sum stated in the Bid for which the Bidder offers to perform the Work
described in the Bidding Documents as the base, to which Work may be added or from
which Work may be deleted for sums stated in Alternate Bids (if any are required to be
stated in the bid).

1.15 OPTION BID (or OPTION): An amount stated in the Bid, where applicable, to be added to
or deducted from the amount of the Base Bid if the corresponding change in the Work, as
described in the Bidding Documents is accepted.

1.16 UNIT PRICE: An amount stated in the Bid, where applicable, jce per unit of
measurement for materials, equipment or services or a portion of k as described in
the Bidding Documents

1.17 SURETY: The corporate body which is bound with and f B—utract, or which is liable,
and which engages to be responsible for the Contractor'f paygents of all debts pertaining to
and for his acceptable performance of the Work for w as contracted

1.18 BIDDER'S DEPOSIT: The security designated e 'Bid to be furnished by the Bidder as a
guaranty of good faith to enter into a contractwi gency if the Work to be performed or
the material or equipment to be furnished i rded to him.

1.19 CONTRACT: The written agreeme veying the furnishing and delivery of material or
work to be performed.

1.20 CONTRACTOR: Any |nd|V|du or corporation with whom a contract is made by the
Agency.

1.21 SUBCONTRACTOR |nd|V|duaI partnership or corporation which has a direct contract
with a contractor labor and materials at the job site, or to perform construction
labor and furnis in connection with such labor at the job site.

1.22 CONTRACW%ND The approved form of security furnished by the contractor and his
surety ranty of good faith on the part of the contractor to execute the work in
accor W|th the terms of the contract.

ARTICLE 2: S REPRESENTATIONS

2.1 E-BID MEETING

211 A pre-bid meeting for this project will be held at the time and place designated. Attendance
at this meeting is a pre-requisite for submitting a Bid, unless this requirement is specifically
waived elsewhere in the Bid Documents.

2.2 By submitting a Bid, the Bidder represents that:

2.21 The Bidder has read and understands the Bidding Documents and that the Bid is made in
accordance therewith.

2.2.2 The Bidder has visited the site, become familiar with existing conditions under which the
Work is to be performed, and has correlated the Bidder’s his personal observations with the
requirements of the proposed Contract Documents.

TETRA TECH, INC. INSTRUCTIONS TO BIDDERS
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STATE OF DELAWARE DELAWARE ARMY NATIONAL GUARD

2.2.3 The Bid is based upon the materials, equipment, and systems required by the Bidding
Documents without exception.

2.3 JOINT VENTURE REQUIREMENTS

2.3.1 For Public Works Contracts, each Joint Venturer shall be qualified and capable to complete
the Work with their own forces.

232 Included with the Bid submission, and as a requirement to bid, a copy of the executed Joint
Venture Agreement shall be submitted and signed by all Joint Venturers involved.

2.3.3 All required Bid Bonds, Performance Bonds, Material and Labor Payment Bonds must be
executed by both Joint Venturers and be placed in both of their names.

2.34 All required insurance certificates shall name both Joint Venturers. Qi

235 Both Joint Venturers shall sign the Bid Form and shall subpgit Delaware Business
License Number with their Bid or shall state that the proce&a lication for a Delaware
Business License has been initiated.

2.3.6 Both Joint Venturers shall include their Federal E.I. @r with the Bid.

2.3.7 In the event of a mandatory Pre-bid Meeting, wmt Venturer shall have a representative
in attendance.

2.3.8 Due to exceptional circumstances %good cause shown, one or more of these
provisions may be waived at the di the State.

2.4 ASSIGNMENT OF ANTITRUS@I S

241 As consideration for the awgrd gind execution by the Owner of this contract, the Contractor
hereby grants, convey#Nsells, assigns and transfers to the State of Delaware all of its right,
title and interests in Qg#@wall known or unknown causes of action it presently has or may
now or hereafteyfaCyie under the antitrust laws of the United States and the State of
Delaware, relgting e particular goods or services purchased or acquired by the Owner
pursuant to fRis/Lontract.

ARTICLE 3: BIDDI@OCUMENTS

3.1 OF BID DOCUMENTS

3.11 idders may obtain complete sets of the Bidding Documents from the
Architectural/Engineering firm designated in the Advertisement or Invitation to Bid in the
number and for the deposit sum, if any, stated therein.

3.1.2 Bidders shall use complete sets of Bidding Documents for preparation of Bids. The issuing
Agency nor the Architect assumes no responsibility for errors or misinterpretations resulting
from the use of incomplete sets of Bidding Documents.

3.1.3 Any errors, inconsistencies or omissions discovered shall be reported to the Architect
immediately.

314 The Agency and Architect may make copies of the Bidding Documents available on the
above terms for the purpose of obtaining Bids on the Work. No license or grant of use is
conferred by issuance of copies of the Bidding Documents.

INSTRUCTIONS TO BIDDERS TETRA TECH, INC.
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STATE OF DELAWARE DELAWARE ARMY NATIONAL GUARD

3.2

3.2.1

3.2.2

3.23

324

3.25

3.3

3.3.1

3.3.2

3.33

3.34

INTERPRETATION OR CORRECTION OF BIDDING DOCUMENTS

The Bidder shall carefully study and compare the Bidding Documents with each other, and
with other work being bid concurrently or presently under construction to the extent that it
relates to the Work for which the Bid is submitted, shall examine the site and local
conditions, and shall report any errors, inconsistencies, or ambiguities discovered to the
Architect.

Bidders or Sub-bidders requiring clarification or interpretation of the Bidding Documents
shall make a written request to the Architect at least seven days prio ate for receipt
of Bids. Interpretations, corrections and changes to the Bidding Dg€tingegts will be made by
written Addendum. Interpretations, corrections, or changes to tg Documents made

in any other manner shall not be binding. &

The apparent silence of the specifications as to any detdil, ogthe apparent omission from it
of detailed description concerning any point, shall be r as meaning that only the best
commercial practice is to prevail and only material w&kmanship of the first quality are to

be used. Proof of specification compliance will% onsibility of the Bidder.
ments

Unless otherwise provided in the Contract , the Contractor shall provide and pay
for all permits, labor, materials, equip toOts, construction equipment and machinery,
water, heat, utilities, transportation, an eyracilities and services necessary for the proper
execution and completion of the W

The Owner will bear the costs fpact and user fees associated with the project.

SUBSTITUTIONS Q

The materials, prg Qﬂﬂd equipment described in the Bidding Documents establish a
standard of que uired function, dimension, and appearance to be met by any
proposed subétit®iop? The specification of a particular manufacturer or model number is
not intended%e proprietary in any way. Substitutions of products for those named will be
consideg€d, providing that the Vendor certifies that the function, quality, and performance
characterfics of the material offered is equal or superior to that specified. It shall be the
Bid % esponsibility to assure that the proposed substitution will not affect the intent of the
gn./and to make any installation modifications required to accommodate the
itution.

Requests for substitutions shall be made in writing to the Architect at least ten days prior to
the date of the Bid Opening. Such requests shall include a complete description of the
proposed substitution, drawings, performance and test data, explanation of required
installation modifications due the substitution, and any other information necessary for an
evaluation. The burden of proof of the merit of the proposed substitution is upon the
proposer. The Architect’'s decision of approval or disapproval shall be final. The Architect is
to notify Owner prior to any approvals.

If the Architect approves a substitution prior to the receipt of Bids, such approval shall be set
forth in an Addendum. Approvals made in any other manner shall not be binding.

The Architect shall have no obligation to consider any substitutions after the Contract award.

TETRA TECH, INC. INSTRUCTIONS TO BIDDERS
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STATE OF DELAWARE DELAWARE ARMY NATIONAL GUARD

34 ADDENDA

3.4.1 Addenda will be mailed or delivered to all who are known by the Architect to have received a
complete set of the Bidding Documents.

3.4.2 Copies of Addenda will be made available for inspection wherever Bidding Documents are
on file for that purpose.

343 No Addenda will be issued later than 4 days prior to the date for receipt of Bids except an
Addendum withdrawing the request for Bids or one which extends the time or changes the
location for the opening of bids.

344 Each bidder shall ascertain prior to submitting his Bid that they have received all Addenda
issued, and shall acknowledge their receipt in their Bid in the approgriate space. Not
acknowledging an issued Addenda could be grounds for determinj bid to be non-
responsive. O

ARTICLE 4: BIDDING PROCEDURES &\

4.1 PREPARATION OF BIDS

411 Submit the bids on the Bid Forms included with the Rid ocuments.

41.2 Submit the original Bid Form for each bid. QUMS may be removed from the project
manual for this purpose.

41.3 Execute all blanks on the Bid Form in %asable medium (typewriter or manually in ink).

414 Where so indicated by the m n the Bid Form, express sums in both words and
figures, in case of discrepancy n the two, the written amount shall govern.

415 Interlineations, alterations o\gragures must be initialed by the signer of the Bid.

416 BID ALL REQUES\%ERNATES AND UNIT PRICES, IF ANY. If there is no change
in the Base Bid % lternate, enter “No Change”. The Contractor is responsible for
verifying that #hé e received all addenda issued during the bidding period. Work
required by nda shall automatically become part of the Contract.

417 Make &ditional stipulations on the Bid Form and do not qualify the Bid in any other
ma

4.1.8 copy of the Bid shall include the legal name of the Bidder and a statement whether the

idder is a sole proprietor, a partnership, a corporation, or any legal entity, and each copy
shall be signed by the person or persons legally authorized to bind the Bidder to a contract.
A Bid by a corporation shall further give the state of incorporation and have the corporate
seal affixed. A Bid submitted by an agent shall have a current Power of Attorney attached,
certifying agent's authority to bind the Bidder.

41.9 Bidder shall complete the Non-Collusion Statement form included with the Bid Forms and
include it with their Bid.

4.1.10 In the construction of all Public Works projects for the State of Delaware or any agency
thereof, preference in employment of laborers, workers or mechanics shall be given to bona
fide legal citizens of the State who have established citizenship by residence of at least 90
days in the State.

INSTRUCTIONS TO BIDDERS TETRA TECH, INC.
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STATE OF DELAWARE DELAWARE ARMY NATIONAL GUARD

4.2

4.21

422

423

4.3

4.3.1

432

433

4.4

4.4.1

BID SECURITY

All bids shall be accompanied by a deposit of either a good and sufficient bond to the
agency for the benefit of the agency, with corporate surety authorized to do business in this
State, the form of the bond and the surety to be approved by the agency, or a security of the
bidder assigned to the agency, for a sum equal to at least 10% of the bid plus all add
alternates, or in lieu of the bid bond a security deposit in the form of a certified check, bank
treasurer’s check, cashier's check, money order, or other prior approved secured deposit
assigned to the State. The bid bond need not be for a specific sum, but may be stated to be
for a sum equal to 10% of the bid plus all add alternates to which it relate§and not to exceed
a certain stated sum, if said sum is equal to at least 10% of the bi Bid Bond form
used shall be the standard OMB form (attached).

The Agency has the right to retain the bid security of Biddeg€ t m an award is being
considered until either a formal contract has been executed®ar bonds have been furnished
or the specified time has elapsed so the Bids may bgf withdrawn or all Bids have been

rejected :

In the event of any successful Bidder refusing o g to execute a formal contract and
bond within 20 days of the awarding of th ct, the b|d bond or security deposited by
the successful bidder shall be forfeited.

SUBCONTRACTOR LIST s%
S

As required by Delaware Code Cod ection 6962(d)(10)b, each Bidder shall submit with
their Bid a completed List o ntractors included with the Bid Form. NAME ONLY
ONE SUBCONTRACTOR H TRADE. A Bid will be considered non-responsive
unless the completed list is ed

Provide the Name @Eﬂress for each listed subcontractor. Addresses by City, Town or
acceptable.

Locality, plus Sta @

Itis the resp%t])ility of the Contractor to ensure that their Subcontractors are in compliance
with thefprovistons of this law. Also, if a Contractor elects to list themselves as a
Subcofitragtor for any category, they must specifically name themselves on the Bid Form
able to document their capability to act as Subcontractor in that category in
ce with this law.

BQUALITY OF EMPLOYMENT OPPORTUNITY ON PUBLIC WORKS
During the performance of this contract, the contractor agrees as follows:

A. The Contractor will not discriminate against any employee or applicant for
employment because of race, creed, color, sex or national origin. The Contractor
will take affirmative action to ensure the applicants are employed, and that
employees are treated during employment, without regard to their race, creed,
color, sex or national origin. Such action shall include, but not be limited to, the
following: Employment, upgrading, demotion or transfer; recruitment or recruitment
advertising; layoff or termination; rates of pay or other forms of compensation; and
selection for training, including apprenticeship. The Contractor agrees to post in
conspicuous places available to employees and applicants for employment notices
to be provided by the contracting agency setting forth this nondiscrimination clause.

TETRA TECH, INC. INSTRUCTIONS TO BIDDERS
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STATE OF DELAWARE DELAWARE ARMY NATIONAL GUARD

4.5

4.5.1

452

453

454

455

4.6

4.6.1

4.6.2

4.6.3

46.4

4.6.5

B. The Contractor will, in all solicitations or advertisements for employees placed by or
on behalf of the Contractor, state that all qualified applicants will receive
consideration for employment without regard to race, creed, color, sex or national
origin."

PREVAILING WAGE REQUIREMENT

Wage Provisions: In accordance with Delaware Code, Title 29, Section 6960, renovation
projects whose total cost shall exceed $15,000, and $100,000 for new construction, the
minimum wage rates for various classes of laborers and mechanics shall be as determined
by the Department of Labor, Division of Industrial Affairs of the State of Delaware.

The prevailing wage shall be the wage paid to a majority of employeesyperforming similar

work as reported in the Department’s annual prevailing wage survey e absence of a
maijority, the average paid to all employees reported.

unconditionally and not less often than once a week and bsequent deduction or
rebate on any account, the full amounts accrued at til() ment, computed at wage

rates not less than those stated in the specificafi ggardless of any contractual
relationship which may be alleged to exist betweag th® employer and such laborers and

mechanics. g
The scale of the wages to be paid shall be p& y the employer in a prominent and easily
accessible place at the site of the work.

The employer shall pay all mechanics and labors employed g on the site of work,
ut
of p?y

Every contract based upon these ns shall contain a stipulation that sworn payroll
information, as required by the DesgNgent of Labor, be furnished weekly. The Department
of Labor shall keep and maintai @ sworn payroll information for a period of 6 months from

the last day of the work wegi{'Coysee€d by the payroll.

W Security, and any other documents required to be submitted with
the Bid in a sgaléd oghque envelope. Address the envelope to the party receiving the Bids.
Identify witthrOJect name, project number, and the Bidder's name and address. If the
Bid is O;attl)y ail, enclose the sealed envelope in a separate mailing envelope with the

Enclose the Bid,

notati D ENCLOSED" on the face thereof. The State is not responsible for the opening
of t@io o bid opening date and time that are not properly marked.
Bids at the designated location prior to the time and date for receipt of bids indicated
the Advertisement for Bids. Bids received after the time and date for receipt of bids will be
marked “LATE BID” and returned.

Bidder assumes full responsibility for timely delivery at location designated for receipt of
bids.

Oral, telephonic or telegraphic bids are invalid and will not receive consideration.

Withdrawn Bids may be resubmitted up to the date and time designated for the receipt of
Bids, provided that they are then fully in compliance with these Instructions to Bidders.

INSTRUCTIONS TO BIDDERS TETRA TECH, INC.

0021 13/ Page 8
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4.7 MODIFICATION OR WITHDRAW OF BIDS

471 Prior to the closing date for receipt of Bids, a Bidder may withdraw a Bid by personal request
and by showing proper identification to the Architect. A request for withdraw by letter or fax,
if the Architect is notified in writing prior to receipt of fax, is acceptable. A fax directing a
modification in the bid price will render the Bid informal, causing it to be ineligible for
consideration of award. Telephone directives for modification of the bid price shall not be
permitted and will have no bearing on the submitted proposal in any manner.

4.7.2 Bidders submitting Bids that are late shall be notified as soon as practicable and the bid
shall be returned.

4.7.3 A Bid may not be modified, withdrawn or canceled by the Bi ng a thirty (30) day
period following the time and date designated for the recgibt ®ad™opening of Bids, and
Bidder so agrees in submitting their Bid. Bids shall be bi or 30 days after the date of
the Bid opening.

ARTICLE 5: CONSIDERATION OF BIDS 0

5.1 OPENING/REJECTION OF BIDS &Q‘

511 Unless otherwise stated, Bids receivedfopafime will be publicly opened and will be read
aloud. An abstract of the Bids will be m\ade gailable to Bidders.

51.2 The Agency shall have the righ iect any and all Bids. A Bid not accompanied by a
required Bid Security or by o required by the Bidding Documents, or a Bid which is
in any way incomplete or irrgul subject to rejection.

5.1.3 If the Bids are reject@l be done within thirty (30) calendar day of the Bid opening.

5.2 COMPARISON @)

5.21 After the Bid%ve been opened and read, the bid prices will be compared and the result of
such cogfiparisOns will be made available to the public. Comparisons of the Bids may be
based ‘'ongQe Base Bid plus desired Alternates. The Agency shall have the right to accept
AIt in any order or combination.

522 gency reserves the right to waive technicalities, to reject any or all Bids, or any portion

reof, to advertise for new Bids, to proceed to do the Work otherwise, or to abandon the
Work, if in the judgment of the Agency or its agent(s), it is in the best interest of the State.

5.2.3 An increase or decrease in the quantity for any item is not sufficient grounds for an increase
or decrease in the Unit Price.

524 The prices quoted are to be those for which the material will be furnished F.O.B. Job Site
and include all charges that may be imposed during the period of the Contract.

5.25 No qualifying letter or statements in or attached to the Bid, or separate discounts will be
considered in determining the low Bid except as may be otherwise herein noted. Cash or
separate discounts should be computed and incorporated into Unit Bid Price(s).

5.3 DISQUALIFICATION OF BIDDERS

TETRA TECH, INC. INSTRUCTIONS TO BIDDERS

Project No. 76984-13013 0021 13/Page 9
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5.3.1

5.3.2

533

5.3.3.1

5.3.3.2

53.3.3

53.3.4

5.3.3.5

5.3.3.6

5.3.3.7

54

541

An agency shall determine that each Bidder on any Public Works Contract is responsible
before awarding the Contract. Factors to be considered in determining the responsibility
of a Bidder include:

A. The Bidder's financial, physical, personnel or other resources including
Subcontracts;

B. The Bidder's record of performance on past public or private construction
projects, including, but not limited to, defaults and/or final adjudication or
admission of violations of the Prevailing Wage Laws in Delaware or any other
state;

C. The Bidder’s written safety plan;

D. Whether the Bidder is qualified legally to contract with thbﬁ'

E. Whether the Bidder supplied all necessary on concerning its
responsibility; and,

F. Any other specific criteria for a particular ure/nent, which an agency may
establish; provided however, that, the cri%s set forth in the Invitation to Bid

ederal law.

and is otherwise in conformity with Sta%
If an agency determines that a Bidder&)—‘ sponsive and/or nonresponsible, the
determination shall be in writing and s%h e basis for the determination. A copy of

the determination shall be sent to th ctkd Bidder within five (5) working days of said
determination.

In addition, any one or more ofIIowing causes may be considered as sufficient for the
disqualification of a Bidder . €jection of their Bid or Bids.

More than one Bid fopFtige same Contract from an individual, firm or corporation under the
same or different na -

Evidence of Q hmong Bidders.
Unsatis/fﬁjry rformance record as evidenced by past experience.
alues.

If it rices are obviously unbalanced either in excess or below reasonable cost

there are any unauthorized additions, interlineation, conditional or alternate bids or
irregularities of any kind which may tend to make the Bid incomplete, indefinite or
ambiguous as to its meaning.

If the Bid is not accompanied by the required Bid Security and other data required by the
Bidding Documents.

If any exceptions or qualifications of the Bid are noted on the Bid Form.
ACCEPTANCE OF BID AND AWARD OF CONTRACT

A formal Contract shall be executed with the successful Bidder within twenty (20) calendar
days after the award of the Contract.

INSTRUCTIONS TO BIDDERS TETRA TECH, INC.
00 21 13/ Page 10 Project No. 76984-13013
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54.2

543

544

54.5

54.6

54.7

54.8

Per Section 6962(d)(13) a., Title 29, Delaware Code, “The contracting agency shall award
any public works contract within thirty (30) days of the bid opening to the lowest
responsive and responsible Bidder, unless the Agency elects to award on the basis of
best value, in which case the election to award on the basis of best value shall be stated
in the Invitation To Bid.”

Each Bid on any Public Works Contract must be deemed responsive by the Agency to be
considered for award. A responsive Bid shall conform in all material respects to the
requirements and criteria set forth in the Contract Documents and specifications.

The Agency shall have the right to accept Alternates in any order ination, and to
determine the low Bidder on the basis of the sum of the Base Bid, @ epted Alternates.
e

N required Insurance
Certificate, and furnish good and sufficient bonds, unless Kically waived in the General
Requirements, in accordance with the General Requi ithin twenty (20) days of

official notice of contract award. Bonds shall be for t |t of the Agency with surety in
the amount of 100% of the total contract award. S@nds shall be conditioned upon the
faithful performance of the contract. Bonds sh n affect for period of one year after
the date of substantial completion.

If the successful Bidder fails to execute € ed Contract and Bond, as aforesaid, within
twenty (20) calendar days after the |C|al Notice of the Award of the Contract, their
Bid guaranty shall immediately be t become the property of the State for the benefit
of the Agency as liquidated da and not as a forfeiture or as a penalty. Award will

then be made to the next Iowe fled Bidder of the Work or readvertised, as the Agency
may decide.

The successful Bidder shall execute a formal contract,

e

of Delaware Busing sure. If the Bidder does not currently have a Business License,
they may obtai % ication by writing to: Division of Revenue, Carvel State Office
Building, 8’2% p/Street, Wilmington, DE  19899. A copy of the letter written to the

Prior to receiving an d, the successful Bidder shall furnish to the Agency proof of State
I

Division of nue, sent with your Bid will be adequate proof for your firm to be considered
for awagguntil Such time as you receive your license.

Th ecurity shall be returned to the successful Bidder upon the execution of the formal
The Bid Securities of unsuccessful bidders shall be returned within thirty (30)
dar days after the opening of the Bids.

ARTICLE 6: POST-BID INFORMATION

6.1 CONTRACTOR’S QUALIFICATION STATEMENT

6.1.1 Bidders to whom award of a Contract is under consideration shall, if requested by the
Agency, submit a properly executed AIA Document A305, Contractor's Qualification
Statement, unless such a statement has been previously required and submitted.

6.2 BUSINESS DESIGNATION FORM

6.2.1 Successful bidder shall be required to accurately complete an Office of Management and
Budget Business Designation Form for Subcontractors.

TETRA TECH, INC. INSTRUCTIONS TO BIDDERS
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ARTICLE 7. PERFORMANCE BOND AND PAYMENT BOND

71

7.2

7.21

722

8.1

BOND REQUIREMENTS

The cost of furnishing the required Bonds, that are stipulated in the Bidding Documents,
shall be included in the Bid.

If the Bidder is required by the Agency to secure a bond from other than the Bidder’s usual
sources, changes in cost will be adjusted as provide in the Contract Documents.

The Performance and Payment Bond forms used shall be the standard OMB forms
(attached).

TIME OF DELIVERY AND FORM OF BONDS
The bonds shall be dated on or after the date of the Contract. Qi
d

The Bidder shall require the attorney-in-fact who executes t ?%y bonds on behalf of
the surety to affix a certified and current copy of the power rney.

ARTICLE 8: FORM OF AGREEMENT BETWEEN AGENCY AND Cﬁ AZTOR
t

Unless otherwise required in the Bidding Doc e Agreement for the Work will be
written on AIA Document A101, Standar f Agreement Between Owner and
Contractor Where the Basis of Payment is ipuldted Sum.

END OF INSTRUCT: BIDDERS

INSTRUCTIONS TO BIDDERS TETRA TECH, INC.
002113/ Page 12 Project No. 76984-13013



ELECTRICAL SYSTEM UPGRADES
ARMY AVIATION SUPPORT SYSTEM
DEARNG CONTRACT NO. 20-2013

BID FORM
For Bids Due: (DATE) To: Delaware Army National Guard
Armed Forces Reserve Center
250 Airport Road

New Castle, DE 19720

Name of Bidder:

Delaware Business License No.: Taxpayer ID No.: .

(Other License Nos.): i

U,
Phone No.: ( ) - Fax No.: ( ) A\\ -

The undersigned, representing that he has read and understands the Bidding Docu g)and that this bid is made in accordance
therewith, that he has visited the site and has familiarized himself with the loc itidns under which the Work is to be performed,
and that his bid is based upon the materials, systems and equipment descri Bidding Documents without exception, hereby
proposes and agrees to provide all labor, materials, plant, equipment, s ansport and other facilities required to execute the
work described by the aforesaid documents for the lump sum itemized@ '

BASE BID: é
@A s )

$

TETRA TECH BID FORM
004113/ Page 1



ELECTRICAL SYSTEM UPGRADES
ARMY AVIATION SUPPORT SYSTEM
DEARNG CONTRACT NO. 20-2013

BID FORM

I/'We acknowledge Addendums numbered and the price(s) submitted include any cost/schedule impact they may have.

This bid shall remain valid and cannot be withdrawn for sixty (60) days from the date of opening of bids, and the undersigned shall
abide by the Bid Security forfeiture provisions. Bid Security is attached to this Bid.

The Owner shall have the right to reject any or all bids, and to waive any informality or irregularity in any bid received.

This bid is based upon work being accomplished by the Sub-Contractors named on the list attached to this bid.

Should I/We be awarded this contract, I/We pledge to achieve substantial completion of all the work with calendar days of
the Notice to Proceed.

laws; that no legal requirement has been or shall be violated in making or accepting this bigNin aWarding the contract to him or in the

The undersigned represents and warrants that he has complied and shall comply with allv%@ls of local, state, and national
prosecution of the work required; that the bid is legal and firm; that he has not, dire@

irectly, entered into any agreement,
participated in any collusion, or otherwise taken action in restraint of free competitive byddin®.

Upon receipt of written notice of the acceptance of this Bid, the Bidder shall, wjisQimtwghty (20) calendar days, execute the agreement
in the required form and deliver the Contract Bonds, and Insurance Certific& ired by the Contract Documents.

I am / We are an Individual / a Partnership / a Corporation

By a %
(Individual’s / General Partner’s / Corporate Name) O@

(State of Corporation) O
Business Address: ~
/\é
L, \_)
="

Witness: & By:

. ( Authorized Signature )

N
(SEAL) O
% (Title )

Date:

ATTACHMENTS
Sub-Contractor List
Non-Collusion Statement
Bid Security
(Others as Required by Project Manuals)

TETRA TECH BID FORM
004113/ Page 2
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ELECTRICAL SYSTEM UPGRADES
ARMY AVIATION SUPPORT SYSTEM
DEARNG CONTRACT NO. 20-2013

BID FORM

NON-COLLUSION and EPLS DISCLOSURE STATEMENT

This is to certify that the undersigned bidder has neither directly nor indirectly, entered into any agreement, participated in any collusion
or otherwise taken any action in restraint of free competitive bidding in connection with this proposal submitted this date to the State of
Delaware, Delaware Army National Guard.

AFFIRMATION: Within the past five years, has your firm, any affiliate, any predecessor company or entity, owner, Director, officer,
partner or proprietor been the subject of a Federal, State, Local government suspension or debarment?

YES NO If yes, please explain (use separate page and include wit

All the terms and conditions of DEARNG CONTRACT NO. 20-2013 have been thoroughly e% are understood.

NAME OF BIDDER: 7,
AUTHORIZED REPRESENTATIVE 0\')
(TYPED): -\
AUTHORIZED REPRESENTATIVE &
(SIGNATURE): o~

TITLE: Ge‘g
ADDRESS OF BIDDER: 7~
A \J
A~

PHONE NUMBER: Q ~
Sworn to and Subscribed bé;zis day of 20

My Commission expires . NOTARY PUBLIC

THIS PAGE MUST BE SIGNED AND NOTARIZED FOR YOUR BID TO BE CONSIDERED.

TETRA TECH BID FORM
004113/ Page 4
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STATE OF DELAWARE ]

DELAWARE ARMY NATIONAL GUARD
BID BOND

TO ACCOMPANY PROPOSAL
(Not necessary if security is used)

KNOW ALL MEN BY THESE PRESENTS That:

of in the County of
and State of as Principal, and
of in the County of
and State of as Surety, legally authorized to do business in the State of Delaware
(“State”), are held and firmly unto the State in the sum of
Dollars ($ ), or percent n Wed
Dollars )

Delaware National Guard for which payment well and truly to be made, wi i ourselves, our and each
of our heirs, executors, administrators, and successors, jointly and seve@o and in the whole firmly by

of amount of bid on DEARNG Contract No. 20-2013 to be paid to the Sgt e use and benefit of

these presents. Q

NOW THE CONDITION OF THIS OBLIGATION I hat if the above bonded Principal
who has submitted to the Delaware National Guard a cer posal to enter into this contract for the
furnishing of certain material and/or services within the hall be awarded this Contract, and if said
Principal shall well and truly enter into and execute tract as may be required by the terms of this
Contract and approved by the Delaware National G ¥$ Contract to be entered into within twenty days
after the date of official notice of the award thew@ ccordance with the terms of said proposal, then this

obligation shall be void or else to be and remain orce and virtue.

Sealed with seal and dated this day of in the year of our Lord two
thousand and 0 ).

SEALED, AND DELIVERED @
Pres
ﬁmrate By:

Name of Bidder (Organization)

Seal Authorized Signature
Attest
Title
Name of Surety
Witness: By:
Title
TETRA TECH, INC. BID BOND

Project No. 76984-13013 0043 13a/Page 1
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STATE OF DELAWARE DELAWARE ARMY NATIONAL GUARD

0052 13 STANDARD FORM OF AGREEMENT BETWEEN OWNER AND CONTRACTOR

Architects Document AIA A101 (2007 Edition) entitled Standard Form of Agreemen en Owner and
Contractor and is part of this project manual as if herein written in full.

The Standard Form of Agreement Between Owner and Contractor is as stated in the gerican Institute of

Copies of the Document are available through the A/E. &\O
A draft copy of this document is included herein as follows. 0()

Q.
&
O
O
OQ‘

<

%O

TETRA TECH, INC. CONTRACT FOR CONSTRUCTION
Project No. 76984-13013 00 52 13 / Page 1



Init.

AIA Document A101" - 2007

Standard Form of Agreement Between Owner and Contractor where the basis of
payment is a Stipulated Sum

AGREEMENT made as of the day of in the year

(In words, indicate day, month and year.) ADDITIONS AND DELETIONS:

The author of this document has
BETWEEN the Owner: added information needed for its
(Name, legal status, address and other information) completion. The author may also

have revised the text of the original
dard form. An Additions and
Report that notes added
rthation as well as revisions to the
ndard form text is available from

&\ the author and should be reviewed. A

and the Contractor: vertical line in the left margin of this
document indicates where the author

(Name, legal status, address and other information) < ’
0 has added necessary information

and where the author has added to or

deleted from the original AlA text.
This document has important legal
consequences. Consultation with an
attorney is encouraged with respect

for the following Project: % to its completion or modification.
(Name, location and detailed description) O

AIA Document A201™-2007,
General Conditions of the Contract
for Construction, is adopted in this

test
document by reference. Do not use
with other general conditions unless
” this document is modified.
The Architect:

(Name, legal status, address and rmation)

O&

The Owner and tractor agree as follows.

AlA Document A101™ ~ 2007. Copyright ® 1915, 1918, 1925, 1937, 1951, 1958, 1961, 1963, 1967, 1974, 1977, 1987, 1991, 1997 and 2007 by The American
Institute of Architects. All rights reserved. WARNING: This AIA” Document is protected by U.S. Copyright Law and International Treaties. Unauthorized
reproduction or distribution of this AIA® Document, or any portion of it, may result in severe civil and criminal penalties, and will be prosecuted to the
maximum extent possible under the law. This document was produced by AIA software at 13:34:26 on 01/30/2012 under Order No.2416304113_1 which expires
on 03/09/2012, and is not for resale

User Notes: (1937141860)



TABLE OF ARTICLES

1 THE CONTRACT DOCUMENTS
2 THE WORK OF THIS CONTRACT
3 DATE OF COMMENCEMENT AND SUBSTANTIAL COMPLETION

4 CONTRACT SUM

5 PAYMENTS

6 DISPUTE RESOLUTION

7 TERMINATION OR SUSPENSION %
8 MISCELLANEOUS PROVISIONS O

9 ENUMERATION OF CONTRACT DOCUMENTS &\

10 INSURANCE AND BONDS 0()

Conditions), Drawings, Specifications, Addenda issued prior to this Agreement, other documents listed
in this Agreement and Modifications issued after execution o gréement, all of which form the Contract, and are
as fully a part of the Contract as if attached to this AgreeméN ogrgpeated herein. The Contract represents the entire
and integrated agreement between the parties hereto and es prior negotiations, representations or agreements,
either written or oral. An enumeration of the Contra@ ents, other than a Modification, appears in Article 9.

ARTICLE 1 THE CONTRACT DOCUMENTS
The Contract Documents consist of this Agreement, Conditions ofge ntract (General, Supplementary and other
edytiort of

ARTICLE 2 THE WORK OF THIS CONTRAC
The Contractor shall fully execute the Work desdsibetl in the Contract Documents, except as specifically indicated in
the Contract Documents to be the respo of others.

ARTICLE 3 DATE OF COMMENC@ ND SUBSTANTIAL COMPLETION

§ 3.1 The date of commencemepfo ork shall be the date of this Agreement unless a different date is stated
below or provision is made for tt{date to be fixed in a notice to proceed issued by the Owner.

(Insert the date of comme%nt 1Pit differs from the date of this Agreement or, if applicable, state that the date will
e

be fixed in a notice to 6

If, prior to the comMencement of the Work, the Owner requires time to file mortgages and other security interests, the
Owner’s time requirement shall be as follows:

§ 3.2 The Contract Time shall be measured from the date of commencement.

§ 3.3 The Contractor shall achieve Substantial Completion of the entire Work not later than () days from the date
of commencement, or as follows:

(Insert number of calendar days. Alternatively, a calendar date may be used when coordinated with the date of
commencement. [f appropriate, insert requirements for earlier Substantial Completion of certain portions of the
Work.)

AIA Document A101™ — 2007. Copyright ® 1915, 1918, 1925, 1937, 1951, 1958, 1961, 1963, 1967, 1974, 1977, 1987, 1991, 1997 and 2007 by The American

Init. Institute of Architects. All rights reserved. WARNING: This AIA® Document is protected by U.S. Copyright Law and International Treaties. Unauthorized
reproduction or distribution of this AIA® Document, or any portion of it, may result in severe civil and criminal penalties, and will be prosecuted to the
! maximum extent possible under the law. This document was produced by AlA software at 13.34:26 on 01/30/2012 under Order No.2416304113_1 which expires

on 03/09/2012, and is not for resale.
User Notes: (1937141860)



Init.

Portion of Work Substantial Completion Date

, subject to adjustments of this Contract Time as provided in the Contract Documents.
(Insert provisions, if any, for liquidated damages relating to failure to achieve Substantial Completion on time or for
bonus payments for early completion of the Work.)

ARTICLE 4 CONTRACT SUM

§ 4.1 The Owner shall pay the Contractor the Contract Sum in current funds for the Contractor’s performance of the
Contract. The Contract Sum shallbe ($ ), subject to additions and deductions as provided in the Contract
Documents.

§ 4.2 The Contract Sum is based upon the following alternates, if any, which are described in \%act Documents

and are hereby accepted by the Owner:
(State the numbers or other identification of accepted alternates. If the bidding or propg ogliments permit the
edule of such other

Owner to accept other alternates subsequent to the execution of this Agreement, attg
alternates showing the amount for each and the date when that amount expires. )C)

N

§ 4.3 Unit prices, if any:
(Identify and state the unit price; state quantity limitations, if any, g6 wMgh the unit price will be applicable.)
item Units al%tatlons Price Per Unit ($0.00)

% lowance price.)

§ 4.4 Allowances included in the Contract Sum, lf 3
(Identify allowance and state exclusions, if any,

tem

ARTICLE 5 PAYMENTS

§ 5.1 PROGRESS PAYMENTS
§ 5.1.1 Based upon Applicatjons ¥ Payment submitted to the Architect by the Contractor and Certificates for
Payment issued by the Ar&t‘, the Owner shall make progress payments on account of the Contract Sum to the
Contractor as provide d elsewhere in the Contract Documents.

§ 5.1.2 The period ¢ y each Application for Payment shall be one calendar month ending on the last day of the
month, or as foll

§ 5.1.3 Provided that a valid Application for Payment is received by the Architect that meets all
requirements of the contract, payment shall be made by the Owner not later than

(Paragraphs deleted)

30 days after the Owner receives the valid Application for Payment.

§ 5.1.4 Each Application for Payment shall be based on the most recent schedule of values submitted by the Contractor
in accordance with the Contract Documents. The schedule of values shall allocate the entire Contract Sum among the
various portions of the Work. The schedule of values shall be prepared in such form and supported by such data to
substantiate its accuracy as the Architect may require. This schedule, unless objected to by the Architect, shall be used
as a basis for reviewing the Contractor’s Applications for Payment.

AlA Document A101™ — 2007. Copyright © 1915, 1918, 1925, 1937, 1951, 1958, 1961, 1963, 1967, 1974, 1977, 1987, 1991, 1997 and 2007 by The American
Institute of Architects. All rights reserved. WARNING: This AIA® Document is protected by U.S. Copyright Law and international Treaties. Unauthorized
reproduction or distribution of this AIA” Document, or any portion of it, may result in severe civil and criminal penalties, and will be prosecuted to the
maximum extent possible under the law. This document was produced by AlA software at 13:34.26 on 01/30/2012 under Order No.2416304113_1 which expires
on 03/09/2012, and is not for resale

User Notes: (1937141860)



§ 5.1.5 Applications for Payment shall show the percentage of completion of each portion of the Work as of the end of
the period covered by the Application for Payment.

§ 5.1.6 Subject to other provisions of the Contract Documents, the amount of each progress payment shall be
computed as follows:

A Take that portion of the Contract Sum properly allocable to completed Work as determined by
multiplying the percentage completion of each portion of the Work by the share of the Contract Sum
allocated to that portion of the Work in the schedule of values, less retainage of percent (  %).
Pending final determination of cost to the Owner of changes in the Work, amounts not in dispute shall
be included as provided in Section 7.3.9 of AIA Document A201™-2007, General Conditions of the
Contract for Construction;

.2 Add that portion of the Contract Sum properly allocable to materials and equipment delivered and
suitably stored at the site for subsequent incorporation in the completed construction (or, if approved in
advance by the Owner, suitably stored off the site at a location agreed upon in writing), less retainage of

percent (  %);
Subtract the aggregate of previous payments made by the Owner; and %
Subtract amounts, if any, for which the Architect has withheld or nullified if\sate for Payment as
provided in Section 9.5 of AIA Document A201-2007.

W

§ 5.1.7 The progress payment amount determined in accordance with Section 5.1.6$haMbe further modified under the
following circumstances:
4 Add, upon Substantial Completion of the Work, a sum suffici ipCrease the total payments to the
full amount of the Contract Sum, less such amounts as the @ct shall determine for incomplete
Work, retainage applicable to such work and unsettied @ s,wnd
(Section 9.8.5 of AIA Document A201-2007 requiregh-eN@se of applicable retainage upon Substantial
Completion of Work with consent of surety, if any.

.2 Add, if final completion of the Work is thereaft ridlly delayed through no fault of the Contractor,

any additional amounts payable in accordanc§l ection 9.10.3 of AIA Document A201-2007.
§ 5.1.8 Reduction or limitation of retainage, if any, s % follows:

(If it is intended, prior to Substantial Complerio; ‘e Work, to reduce or limit the retainage resulting fiom the
2

percentages inserted in Sections 5.1.6.1 and 5.1(6. ove, and this is not explained elsewhere in the Contract

Documents, insert here provisions for such :'edu iafor limitation.)

§ 5.1.9 Except with the Owner’ i oval, the Contractor shall not make advance payments to suppliers for
materials or equipment which haW{not been delivered and stored at the site.

§ 5.2 FINAL PAYMENT
§ 5.2.1 Final paymenttuting the entire unpaid balance of the Contract Sum, shall be made by the Owner to the
Contractor when
4 th ctor has fully performed the Contract except for the Contractor’s responsibility to correct
Worlvas provided in Section 12.2.2 of AIA Document A201-2007, and to satisfy other requirements, if
any, which extend beyond final payment; and
.2 afinal Certificate for Payment has been issued by the Architect.

§ 5.2.2 The Owner’s final payment to the Contractor shall be made no later than 30 days after the issuance of the
Architect’s final Certificate for Payment, or as follows:

ARTICLE 6 DISPUTE RESOLUTION

§ 6.1INITIAL DECISION MAKER

The Architect will serve as Initial Decision Maker pursuant to Section 15.2 of AIA Document A201-2007, unless the
parties appoint below another individual, not a party to this Agreement, to serve as Initial Decision Maker.
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(If the parties mutually agree, insert the name, address and other contact information of the Initial Decision Maker, if
other than the Architect.)

§ 6.2 BINDING DISPUTE RESOLUTION

For any Claim subject to, but not resolved by, mediation pursuant to Section 15.3 of AIA Document A201-2007, the
method of binding dispute resolution shall be as follows:

(Check the appropriate box. If the Owner and Contractor do not select a method of binding dispute resolution below,
or do not subsequently agree in writing to a binding dispute resolution method other than litigation, Claims will be
resolved by litigation in a court of competent jurisdiction.)

[ ] Arbitration pursuant to Section 15.4 of AIA Document A201-2007 %

| [ X ] Other (Specify) &
| Any remedies available in law or in equity. OC)

ARTICLE 7 TERMINATION OR SUSPENSION
§ 7.1 The Contract may be terminated by the Owner or the Contr & rovided in Article 14 of AIA Document
A201-2007.

[ 1] Litigation in a court of competent jurisdiction

§ 7.2 The Work may be suspended by the Owner as pr ovnde? icle 14 of AIA Document A201-2007.

ARTICLE 8 MISCELLANEOUS PROVISIONS

§ 8.1 Where reference is made in this Agreemen ision of AIA Document A201-2007 or another Contract
Document, the reference refers to that prowsnor@ended or supplemented by other provisions of the Contract
Documents.

below, or in the absence thereof, af t ghl rate prevailing from time to time at the place where the Project is located.
(Insert rate of interest agreed uOny,! .)

Payments are due 30 d&;fzer receipt of a valid Application for Payment. After that 30 day period,
interest may be char, Q rate of 1% per month not to exceed 12% per annum
ntative:

§ 8.2 Payments due and unpaid und ntract shall bear interest from the date payment is due at the rate stated

§ 8.3 The Owne
(Name, address oirier information)

§ 8.4 The Contractor’s representative:
(Name, address and other information)
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| § 8.5 The Contractor’s representative shall not be changed without ten days written notice to the Owner..

§ 8.6 Other provisions:

ARTICLE 9 ENUMERATION OF CONTRACT DOCUMENTS
§ 9.1 The Contract Documents, except for Modifications issued after execution of this Agreement, are enumerated in
the sections below.

§ 9.1.1 The Agreement is this executed AIA Document A101-2007, Standard Form of Agreemef§Between Owner
and Contractor.
§ 9.1.2 The General Conditions are AIA Document A201-2007, General Conditions of@ract for Construction.

§ 9.1.3 The Supplementary and other Conditions of the Contract:

Document Title Date OC) Pages

§ 9.1.4 The Specifications:
(Either list the Specifications here or refer to an exhibit attached t Agreement.)

N\
Section Title %Date Pages

§ 9.1.5 The Drawings: g)
(Either list the Drawings here or refer u@w attached to this Agreement.)

Number QO Title Date

§ 9.1.6 The Addenda, if a&
Number O Date Pages

Portions of Addendd relating to bidding requirements are not part of the Contract Documents unless the bidding
requirements are also enumerated in this Article 9.

§ 9.1.7 Additional documents, if any, forming part of the Contract Documents:

.1 AIA Document E201™-2007, Digital Data Protocol Exhibit, if completed by the parties, or the
following:

.2 Other documents, if any, listed below:
(List here any additional documents that are intended to form part of the Contract Documents. 414
Document A201-2007 provides that bidding requirements such as advertisement or invitation to bid,
Instructions to Bidders, sample forms and the Contractor's bid are not part of the Contract Documents
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unless enumerated in this Agreement. They should be listed here only if intended to be part of the
Contract Documents.)

ARTICLE 10 INSURANCE AND BONDS
The Contractor shall purchase and maintain insurance and provide bonds as set forth in Article 11 of AIA Document

A201-2007.
(State bonding requirements, if any, and limits of liability for insurance required in Article 11 of AI4 Document
A201-2007.)

Type of insurance or bond Limit of liability or bond amount ($0.00)

This Agreement entered into as of the day and year first written above.

,(\O

OWNER (Signature) CONTRACTOR (Sigmaturen
AN
(Printed name and title) (Printed naWitle)

Q.
L

AIA Document A101™ — 2007. Copyright ® 1915, 1918, 1925, 1937, 1951, 1958, 1961, 1963, 1967, 1974, 1977, 1987, 1991, 1997 and 2007 by The American

Init. Institute of Architects. All rights reserved. WARNING: This AIA® Document is protected by U.S, Copyright Law and International Treaties. Unauthorized
reproduction or distribution of this AIA® Document, or any portion of it, may resuit in severe civil and criminal penalties, and will be prosecuted to the
! maximum extent possible under the law. This document was produced by AlA software at 13:34:26 on 01/30/2012 under Order No.2416304113_1 which expires

on 03/09/2012, and is not for resale.

User Notes: (1937141860)



STATE OF DELAWARE
DELAWARE ARMY NATIONAL GUARD

PERFORMANCE BOND

Bond Number:

KNOW ALL PERSONS BY THESE PRESENTS, that we, , as principal
(“Principal”), and , a corporation, legally
authorized to do business in the State of Delaware, as surety (“Surety”), are held and firmly bound
unto the Delaware National Guard (“Owner”) in the amount of
$ ), to be paid to Owner, for which payment well and truly to be%gade, we do bind
ourselves, our and each and every of our heirs, executors, administrations, s rs and assigns,
jointly and severally, for and in the whole, firmly by these presents.

Sealed with our seals and dated this day of 4Q\_

NOW THE CONDITION OF THIS OBLIGATION IS SUCH,
awarded by Owner that certain contract known as DE o
Contract is incorporated herein by

day of , 20 (the “Contract’),
reference, shall well and truly provide and furnish all w& , appliances and tools and perform all
the work required under and pursuant to the terms onditions of the Contract and the Contract
or modifications thereto made as therein
sutticient funds to pay the costs of completing the
Contract that Owner may sustain by reaso Ay failure or default on the part of Principal, and
shall also indemnify and save harmless @i rom all costs, damages and expenses arising out of
a

or by reason of the performance of the ct and for as long as provided by the Contract; then
this obligation shall be void, other be and remain in full force and effect.

Surety, for value received,q@tipulates and agrees, if requested to do so by Owner, to fully

If Principal, who has been
ontract No. 20-2013 dated the

Documents (as defined in the Contract) or any chs
provided, shall make good and reimburse O '

perform and complete theNg@ork to be performed under the Contract pursuant to the terms,
conditions and covenapi§ theredf, if for any cause Principal fails or neglects to so fully perform and
complete such wor

Surety, for val%elved, for itself and its successors and assigns, hereby stipulates and agrees that
the obligation of\urety and its bond shall be in no way impaired or affected by any extension of
time, modification, omission, addition or change in or to the Contract or the work to be performed
thereunder, or by any payment thereunder before the time required therein, or by any waiver of any
provisions thereof, or by any assignment, subletting or other transfer thereof or of any work to be
performed or any monies due or to become due thereunder; and Surety hereby waives notice of any
and all such extensions, modifications, omissions, additions, changes, payments, waivers,
assignments, subcontracts and transfers and hereby expressly stipulates and agrees that any and all
things done and omitted to be done by and in relation to assignees, subcontractors, and other
transferees shall have the same effect as to Surety as though done or omitted to be done by or in
relation to Principal.

TETRA TECH, INC. PERFORMANCE BOND
Project No. 76984-13013 0061 13.13 / Page 1



Surety hereby stipulates and agrees that no modifications, omissions or additions in or to the terms
of the Contract shall in any way whatsoever affect the obligation of Surety and its bond.

Any proceeding, legal or equitable, under this Bond may be brought in any court of competent
jurisdiction in the State of Delaware. Notices to Surety or Contractor may be mailed or delivered
to them at their respective addresses shown below.

IN WITNESS WHEREOF, Principal and Surety have hereunto set their hand and seals, and such
of them as are corporations have caused their corporate seal to be hereto affixed and these presents
to be signed by their duly authorized officers, the day and year first above written.

PRINCIPAL E

Name:

\"
Witness or Attest: Address: &

y: (SEAL)
Name: Name
Title: Q~
(Corporate Seal) &
e
Witness or Attest: Address: %
By: (SEAL)
Name: Name:
& Title:
(Corporate @
PERFORMANCE BOND TETRA TECH, INC.
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STATE OF DELAWARE
DELAWARE ARMY NATIONAL GUARD

PAYMENT BOND

Bond Number:

KNOW ALL PERSONS BY THESE PRESENTS, that we, , as principal

(“Principal”), and , a cogporation, legally
authorized to do business in the State of Delaware, as surety (“Surety”), are i@d firmly bound
unto the Delaware National Guard (“Owner”) in the amount
$ ), to be paid to Owner, for which payment well and tr \ made, we do bind
ourselves, our and each and every of our heirs, executors, administr s, successors and assigns,
jointly and severally, for and in the whole firmly by these presents.c)

Sealed with our seals and dated this day of , 20

NOW THE CONDITION OF THIS OBLIGATION J&SOCH, that if Principal, who has been
awarded by Owner that certain contract known EARNG Contract No. 20-2013 dated the

day of , 20 (the “Con which Contract is incorporated herein by
reference, shall well and truly pay all and every§gers®en furnishing materials or performing labor or
service in and about the performance of the tnder the Contract, all and every sums of money
due him, her, them or any of them, for da-Materials, labor and service for which Principal is
liable, shall make good and reimburse (m)r sufficient funds to pay such costs in the completion
of the Contract as Owner may su J by reason of any failure or default on the part of Principal,
and shall also indemnify and spwa¥grmless Owner from all costs, damages and expenses arising
out of or by reason of the pegfagmagice of the Contract and for as long as provided by the Contract;
then this obligation shall beéd, otherwise to be and remain in full force and effect.

Surety, for value regalve®,for itself and its successors and assigns, hereby stipulates and agrees that
the obligation of S @ and its bond shall be in no way impaired or affected by any extension of
time, modificaigr\grission, addition or change in or to the Contract or the work to be performed
thereunder, or b¥\any payment thereunder before the time required therein, or by any waiver of any
provisions thereof, or by any assignment, subletting or other transfer thereof or of any work to be
performed or any monies due or to become due thereunder; and Surety hereby waives notice of any
and all such extensions, modifications, omissions, additions, changes, payments, waivers,
assignments, subcontracts and transfers and hereby expressly stipulates and agrees that any and all
things done and omitted to be done by and in relation to assignees, subcontractors, and other
transferees shall have the same effect as to Surety as though done or omitted to be done by or in
relation to Principal.

Surety hereby stipulates and agrees that no modifications, omission or additions in or to the terms
of the Contract shall in any way whatsoever affect the obligation of Surety and its bond.

TETRA TECH, INC. PAYMENT BOND
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Any proceeding, legal or equitable, under this Bond may be brought in any court of competent
jurisdiction in the State of Delaware. Notices to Surety or Contractor may be mailed or delivered
to them at their respective addresses shown below.

IN WITNESS WHEREOF, Principal and Surety have hereunto set their hand and seals, and such
of them as are corporations have caused their corporate seal to be hereto affixed and these presents
to be signed by their duly authorized officers, the day and year first above written.

PRINCIPAL

Name: \N

Witness or Attest: Address: \O :

By:
Name: Name:

N4
Title:
(Corporate Seal) &
su%%
e:

Witness or Attest: Address: %
N By: (SEAL)

Name: & - Name:
Title:
(Corporat;

PAYMENT BOND TETRA TECH, INC.
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@AIA Document G701 - 2001

Change Order

PROJECT (Name and address): CHANGE ORDER NUMBER: OWNER: [
DATE: ARCHITECT: (O
TO CONTRACTOR (Narme and address):  ARCHITECT'S PROJECT NUMBER: CONTRACTOR: (]
CONTRACT DATE: FIELD: (]
THE CONTRACT IS CHANGED AS FOLLOWS:
(Include, where applicable, any undisputed amount attributable to previously executed Construction Cha tives)
‘The original Contract Sum was \ $ 0.00
The net change by previously authorized Change Orders $ 0.00
The Contract Sum prior to this Change Order was $ 0.00
The-Contract Sum will be by this Change Order in the amount of $ 0.00
The new Contract Sum including this Change Order will be 0 $ 0.00
The Contract Time will be by ( ) days.

The date of Substantial Completion as of the date of this Change Order th

have been authorized by Construction Change Directive until the cd§t ime have been agreed upon by both the Owner and

NOTE: This Change Order does not include changes in the Contract X act Time or Guaranteed Maximum Price which
Contractor, in which case a Change Order is executed to superse struction Change Directive.

NOT VALID UNTIL SIGNED BY THE ARCHITECT, CO R AND OWNER.

ARCHITECT (Firm name) COWOR (Firm name) OWNER (Firm name)

ADDRESS QUWESS ADDRESS
QO

BY (Signature) Q BY (Signature) BY (Signature)

(Typed name) & (Typed name) (Typed name)

DATE \ 4 DATE DATE
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P ALA pocument 6702 - 1992

Application and Certificate for Payment

¢m

TO OWNER: PROJECT: APPLICATION NO: Distribution to:
PERIOD TO: OWNER: [
CONTRACT ARCHITECT: []
FROM VIA CONTR :
CONTRACTOR:
CONTRACTOR: ARCHITECT: PRO. I oR: O]
FIELD: (O
OTHER: [
CONTRACTOR’S APPLICATION FOR PAYMENT The undersigned (Pntrador certifies that to the best of the Contractor’s knowledge, information
. . . . and belief the red by this Application for Payment has been completed in accordance
Application is made for payment, as shown below, in connection with the Contract. with the Cosgract Wocwments, that all amounts have been paid by the Contractor for Work for
Continuation Sheet, AIA Document G703, is attached. which prgmigu ficates for Payment were issued and payments received from the Owner, and
1. ORIGINAL CONTRACT SUM $ that cu@mnt shown herein is now due.
2. Net change by Change Orders $ C CMOR
3. CONTRACT SUMTO DATE (Line 1 +2)........ $ 1 Date:
4. TOTAL COMPLETED & STORED TO DATE (Column G on G703) ............... $ tejof:
5. RETAINAGE: ‘ounty of:
a. % of Completed Work Subscribed and sworn to before
(Column D + E on G703) $ me this day of
b. % of Stored Material
(Column F on G703) $ Notary Public:
Total Retainage (Lines 5a + 5b or Total in Column I of G703).............., My Commission expires:
6. TOTAL EARNED LESS RETAINAGE ...... ARCHITECT’S CERTIFICATE FOR PAYMENT
(Line 4 Less Line 5 Total) C In accordance with the Contract Documents, based on on-site observations and the data comprising
this application, the Architect certifies to the Owner that to the best of the Architect’s knowledge,
T.LESS F.’REV'?US CE.RTI(F:ICA;ES FORPAYMENT .ovvevcvve ) SE— information and belief the Work has progressed as indicated, the quality of the Work is in
(Line 6 from prior Certificate) accordance with the Contract Documents, and the Contractor is entitled to payment of the
8. CURRENT PAYMENT DUE ,{\ AMOUNT CERTIFIED.
9. BALANCE TO FINISH, INCLUDING RETAINAGE AMOUNT CERTIFIED . $
(Line 3 less Line 6) O $ (Attach explanation if amount certified differs from the amount applied. Initial all figures on this
Application and on the Continuation Sheet that are changed to conform with the amount certified.)
CHANGE ORDER SUMMARY é s ADDITIONS DEDUCTIONS ARCHITECT:
[Total changes approved in previous months by Owher |$ 3 By: Date:
[Total approved this Month NS 2 $ This Certificate is not negotiable. The AMOUNT CERTIFIED is payable only to the Contractor
TOT $ named herein. Issuance, payment and acceptance of payment are without prejudice to any rights of
INET CHANGES by Change Order $ the Owner or Contractor under this Contract
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@AIA Document G703" — 1992

Continuation Sheet

AIA Document G702, APPLICATION AND CERTIFICATION FOR PAYMENT, APPLICATION NO:
containing Contractor’s signed certification is attached.

In tabulations below, amounts are stated to the nearest dollar. APPLICATION DATE:
Use Column I on Contracts where variable retainage for line items may apply. PER

ARONIIRCT’S PROJECT NO:

A B C D E F \ Jc H 1
WORK COMPLETED T
MATERIALS
FROM COMPLETED BALANCE TO| RETAINAGE
TEM| DESCRIPTION OF WORK | S“UEPVEEP | pREVIOUS |0 prion SPT%E;EESTL(E DSTORED| % FINISH |(F VARIABLE
' APPLICATION IND O DATE ' (C-G) RATE)
D+E) (D+E+F)
&
«
g
—
f«h~
AT
~ D
Lu
‘ GRAND TOTAL 3 s 5 3 $ 3 3
| A4
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E%AIA Document G704" - 2000

Certificate of Substantial Completion

")

PROJECT: PROJECT NUMBER: / OWNER: (O
(Name and address): CONTRACT FOR: .

CONTRACT DATE: ARCHITECT: [J

CONTRACTOR: (1]

TO OWNER: TO CONTRACTOR: FIELD: []

{Name and-address): (Name and address): OTHER: []

PROJECT OR PORTION OF THE PROJECT DESIGNATED FOR PARTIAL OCCUPANCY OR USE SHALL INCL.

The Work performed under this Contract has been reviewed and found, to the Architect’s be
to be substantially complete. Substantial Completion is the stage in the progress of the Wi the Work or designated

portion is sufficiently complete in accordance with the Contract Documents so that the @wner can occupy or utilize the Work for
its intended use. The date of Substantial Completion of the Project or portion design@ ovglis the date of issuance established

0 ge, information and belief,

by this Certificate, which is also the date of commencement of applicable warranties reqqircd by the Contract Documents, except
as stated below:

Warranty Date &Qencement
h N

ARCHITECT BY T DATE OF ISSUANCE

Alist of items to be completed or corrected is attached @ failure to include any items on such list does not alter the
responsibility of the Contractor to complete all Wogsim dnggpdance with the Contract Documents. Unless otherwise agreed to in
writing, the date of commencement of warranties i@ on the attached list will be the date of issuance of the final Certificate
of Payment or the date of final payment.

Cost estimate of Work that is incomple ctive: $

The Contractor will complete or Rl Work on the list of items attached hereto within ( ) days from the above

date of Substantial Completion.Q

CONTRACTOR \ BY DATE

The Owner acce; @k or designated portion as substantially complete and will assume full possession at (time) on
(date)

OWNER BY DATE

The responsibilities of the Owner and Contractor for security, maintenance, heat, utilities, damage to the Work and insurance
shall be as follows:

(Note: Owner’s and Contractor’s legal and insurance counsel should determine and review insurance requirements and
coverage.)
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i AIA Document G706 - 1994

Contractor's Affidavit of Payment of Debts and Claims

i

¥

L]

$

\)
%

PROJECT: (Name and address) ARCHITECT'S PROJECT NUMBER: OWNER: [J
ARCHITECT: (O
CONTRACT FOR: CONTRACTOR: (O
TO OWNER: (Name and address) CONTRACT DATED: SURETY: (O
OTHER: (O
STATE OF:
COUNTY OF:

The undersigned hereby certifies that, except as listed below, payment has been made in f obligations have
otherwise been satisfied for all materials and equipment furnished, for all work, labor yifes performed, and
for all known indebtedness and claims against the Contractor for damages arising \&n‘: er in connection with
the performance of the Contract referenced above for which the Owner or Ownepimpropiyty might in any way be
held responsible or encumbered.

EXCEPTIONS: 0
SUPPORTING DOCUMENTS ATTACHED HERETO: &gCTOR: (Name and address)

1. Consent of Surety to Final Payment. Whenever
Surety is involved, Consent of Surety is
required.” ATA Document G707, Consent of

Surety, may be used for this purpose
Indicate Attachment O Yes 0O

BY:
The following supporting documents shoyld bghed (Signature of authorized representative)
hereto if required by the Owner:
1. Contractor’s Release or of Liens, (Printed name and title)
conditional upon recgfpt OREis@l payment.
2. Separate Relegg€s or Wivers of Liens from Subscribed and sworn to before me on this date:
Subcontractors af material and equipment
suppliers % extent required by the Owner,
accompared by a list thereof.
Notary Public:
3. Contragtor’s Affidavit of Release of Liens My Commission Expires:
(ATA-Document G706A).
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@AILA pocument G706A" - 1994

Contractor's Affidavit of Release of Liens

#

PROJECT: (Name and address) ARCHITECT'S PROJECT NUMBER: OWNER ]
CONTRACT FOR: ARCHITECT: [

TO OWNER: (Name and address) CONTRACT DATED: CONTRACTOR: [
SURETY: [

OTHER: [

STATE OF: ' é
COUNTY OF:

The undersigned hereby certifies that to the best of the undersigned’s knowledge, i xn and belief, except as
listed below, the Releases or Waivers of Lien attached hereto include the Contractor, a\Subcontractors, all suppliers
of materials and equipment, and all performers of Work, labor or services who flave gr may have liens or
encumbrances or the right to assert liens or encumbrances against any prope Owner arising in any manner
out of the performance of the Contract referenced above.

EXCEPTIONS: &Q‘

SUPPORTING DOCUMENTS ATTACHED HERETO: NTRACTOR: (Name and address)
1. Contractor’s Release or Waiver of Liens,
conditional upon receipt of final payment.
2. Separate Releases or Waivers of Lie O BY:
Subcontractors and material and equ@ (Signature of authorized
suppliers, to the extent required iy the"@+¥ner, representative)

accompanied by a list thereo:

O (Printed name and title)
Q Subscribed and sworn to before me on this date:

& Notary Public:
O My Commission Expires:
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Consent Of Surety to Final Payment

PROJECT: (Name and address) ARCHITECT’S PROJECT NUMBER: OWNER: (]
CONTRACT FOR: ARCHITECT: (]
CONTRACTOR: (T

TO OWNER: (Name and address) CONTRACT DATED:
SURETY: J
OTHER:

{(Insert.name and address of Surety)

In accordance with the provisions of the Contract between the Owner and the Contractor as indicated ab

on bond of
(Insert name and address of Contractor) 0

, SURETY,

, CONTRACTOR,
hereby approves of the final payment to the Contractor, and agrees %ﬁn yment to the Contractor shall not relieve the

Surety of any of its obligations to
(Insert name and address of Owner)

O , OWNER,
as set forth in said Surety’s bond.
IN WITNESS WHEREOF, the Surety haset its hand on this date:

(Insert in writing the month followed C eric date and year.)

&Q (Surety)

O (Signature of authorized representative)
Attest:

(Seal): (Printed name and title)
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Document is protected by U.S. Copyright Law and international Treaties. Unauthorized repmduchon or distribution of this AIA® Document, or any
portion of it, may result in severe civil and criminal penalties, and will be prosecuted to the maximum extent possible under the taw. This document
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@ AIA Document G710™ - 1992

Architect's Supplemental Instructions

PROJECT (Name and address): ARCHITECT’S SUPPLEMENTAL OWNER: (O
INSTRUCTION NO: ARCHITECT: [J

CONSULTANT: O

OWNER (Name and address): DATE OF ISSUANCE: CONTRACTOR L3
CONTRACT FOR: FIELD: O]

FROM ARCHITECT (Name and CONTRACT DATE: OTHER: T

address):

TO CONTRACTOR (Name and ARCHITECT'S PROJECT NUMBER: \

address):

The Work shall be carried out in accordance with the following sup instructions issued in accordance with

the Contract Documeénts without change in Contract Sum or Co
accordance with these instructions indicates your acknowledgpagnt there will be no change in the Contract Sum
or Contract Time: %

DESCRIPTION: %

ATTACHMENTS: ' Q
(Here insert listing of documents that @lescription.)

ISSUED BY THE ARCHITECT:Q

(Signature) ‘ 5 (Printed name and title)
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WATA pocument 6714" - 2001

.‘h

s

Construction Change Directive

PROJECT: (Name and address) DIRECTIVE NUMBER: OWNER:
CONTRAGT FOR: ARCHITECT: []

TO CONTRACTOR: (Name and address) ~ CONTRACT DATED: CONSULTANT: [
ARCHITECT’S PROJECT NUMBER: CONTRACTOR: [J

FIELD: [

OTHER: [

(Describe briefly any proposed changes or list any attached information in the alte

You are hereby directed to make the following change(s) in this Contract: '@ E

1. The proposed basis of adjustment to the Contract Sum or Guara ximum Price is:
O -Lump Sum of §

PROPOSED ADJUSTMENTS C)
niyed
O . Unit Priceof $ per x
[ - Asprovided in Section 7.3.3 of ATA Docum%o 997

[J -+ As follows:

2, The Contract Time is proposed to . posed adjustment, if any, is

When signed by the Owner and Architect and rece‘ed bzthe Contractor, this Contractor signature indicates agreement with
document becomes effective IMMEDIATEL Y, as a ction Change Directive the proposed adjustments in Contract Sum and
(CCD), and-the Contractor shall proceed wg change(s) described above. Contract Time set forth in this CCD.

N\
ARCHITECT (Firm name) ; VOWNER (Firm name) CONTRACTOR (Firm name)

ADDRESS &
N

BY (Signature) : U BY (Signature) BY (Signature)

(Typed name) -\ (Typed name) (Typed name)

ADDRESS ADDRESS

DATE DATE DATE
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AIA Document G715 - 1991

Supplemental Attachment for ACORD Certificate of Insurance 25-S

(This document replaces AIA Document G705, Certificate of Insurance.)

‘. ‘

PROJECT (Name and address):
INSURED
A. General Liability Yes No NA
1. . Does the General Aggregate apply to this Project only? O a
2. - Does this policy include coverage for:
a. . Premises - Operations? O O
b. Explosion, Collapse and Underground Hazards? O O O g
c. Personal Injury Coverage? &\ g 0o 0O
d. - Products Coverage? O 0O O
e.  Completed Operations? < ’ O O g
f.- Contractual Coverage for the Insured’s obligations in A201? O O O

3.. " If coverage is written on a claims-made basis, what is the:
a.” Retroactive Date?

b. - Extended Reporting Date?
B. . Worker's Compensation
1. If the Insured is exempt from Worker’s Compe n spatutes, does the Insured
carry the equivalent Voluntary Compensatio O O O
C.. Final Payment Information

1. Is-this certificate being furnished in co . w1th the Contractor’s request for

final payment in accordance with ents of Sections 9.10.2 and 11.1.3 of
AJA Document A201,-General Con t10 of the Contract for Construction? O g d
ds

2. - If 50, and if the policy period 1 ond termination of the Contract for
Construction, is Completed ns coverage for this Project continued for the
balance of the policy p
D. - Termination Provisions
1. Has each policy s e certlﬁcate and this Supplement been endorsed to

provide the holder 30 days notice of cancellation and/or expiration? List below
any policies g#gich do not contain this notice. O O O

E.  Other Provmb
E Authorized Representative

Date of Issue
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007213

STATE OF DELAWARE DELAWARE ARMY NATIONAL GUARD

SECTION 00 72 13 — GENERAL CONDITIONS OF THE CONSTRUCTION CONTRACT

Q

The General Conditions of this Contract are as stated in the American Instit@chitects Document AIA
A201 (2007 Edition) entitled General Conditions of the Contract for Copetructi® and is part of this project

manual as if herein written in full. 0\)

Copies of the Document are available through the Owner. Q~

A draft copy of this document is included herein as follows

5
>

TETRA TECH, INC. GENERAL CONDITIONS OF THE CONSTRUCTION CONTRACT
Project No. 76984-13013 0072 13/Page 1l



Init.

@AIA Document A201" - 2007

General Conditions of the Contract for Construction

for the following PROJECT:
(Name and location or address)

THE OWNER:
(Name, legal status and address)

THE ARCHITECT:
(Name, legal status and address)

TABLE OF ARTICLES

1 GENERAL PROVISIONS
2 OWNER

3 CONTRACTOR

4 ARCHITECT

5 SUBCONTRACTORS

6 CONSTRUCTION BY OWNEIQQEFARATE CONTRACTORS

7 CHANGES IN THE wo%
8 TIME &
9 PAYMENTS MPLETION

10 PROTE F PERSONS AND PROPERTY

11 INSURANCE AND BONDS

12 UNCOVERING AND CORRECTION OF WORK

13 MISCELLANEOUS PROVISIONS

14 TERMINATION OR SUSPENSION OF THE CONTRACT
185 CLAIMS AND DISPUTES

ADDITIONS AND DELETIONS:

The author of this document has
added information needed for its
completion. The author may also
have revised the text of the original
dard form. An Additions and
Report that notes added
ation as well as revisions to the
ndard form text is available from
the author and should be reviewed. A
vertical line in the left margin of this
document indicates where the author
has added necessary information
and where the author has added to or
deleted from the original AlA text.

This document has important legal
consequences. Consultation with an
attorney is encouraged with respect
to its completion or modification.
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Init.

INDEX
(Topics and numbers in bold are section headings.)

Acceptance of Nonconforming Work
9.6.6,9.9.3,12.3

Acceptance of Work
9.6.6,9.8.2,9.9.3,9.10.1,9.10.3, 12.3

Access to Work

3.16,6.2.1, 12.1

Accident Prevention

10

Acts and Omissions
32,33.2,3.12.8,3.18,4.2.3, 8.3.1,9.5.1, 10.2.5,
10.2.8,13.4.2,13.7, 14.1, 15.2

Addenda

1.1.1, 3.11.1

Additional Costs, Claims for
3.74,3.7.5,6.1.1,7.3.7.5, 10.3, 15.1.4
Additional Inspections and Testing
9.42,9.8.3,12.2.1,13.5

Additional Insured

11.1.4

Additional Time, Claims for
3.24,3.74,3.7.5,3.10.2,8.3.2,15.1.5
Administration of the Contract
3.1.3,4.2,94,9.5
Advertisement or Invitation to Bid
1.1.1

Aesthetic Effect

42.13

Allowances

3.8,7.3.8

All-risk Insurance

11.3.1, 11.3.1.1 O
Applications for Payment

425,739,92,9.3,9.4,9.5 1,%, 9.7,9.10, 11.1.3
Approvals

2.1.1,222,24,3.1.3 &%.12.8, 3.12.9,3.12.10,
427,932,13.5.1

Arbitration

8.3.1,11.3.10, IN. T595.3.2,15.4

ARCHITECT

4

Architect, Definition of

4.1.1

Architect, Extent of Authority
24.1,3.12.7,4.1,42,52,6.3,7.1.2,7.3.7,74,9.2,
9.3.1,9.4,9.5,9.6.3,9.8,9.10.1,9.10.3, 12.1, 12.2.1,
13.5.1,13.5.2,14.2.2,14.2.4,15.1.3, 15.2.1
Architect, Limitations of Authority and Responsibility
2.1.1,3.12.4,3.12.8,3.12.10,4.1.2,4.2.1,4.2.2,4.2.3,
42.6,427,42.10,42.12,4.2.13,5.2.1,74,94.2,
9.5.3,9.64,15.1.3,15.2

Architect’s Additional Services and Expenses
2.4.1,11.3.1.1,12.2.1,13.5.2,13.5.3, 14.24

Architect’s Administration of the Contract
3.1.3,4.2,3.7.4,15.2,9.4.1,9.5

Architect’s Approvals
2.4.1,3.1.3,3.5,3.10.2,4.2.7

Architect’s Authority to Reject Work
3.5,426,12.1.2,12.2.1

Architect’s Copyright

1.1.7, 1.5

Architect’s Decisions
3.74,426,42.7,4.2.11,4.2.12,42.13,4.2.14, 6.3,
7.3.7,7.39,8.1.3,8.3.1,9.2,9.4.1,9.5,9.8.4,9.9.1,
13.5.2,15.2, 153

Architect’s Inspections

3.74,422,429,94.2,9.83,99 9.10.1, 13.5
Architect’s Instructions é
3.2.4,33.1,426,4.2.7,1

Architect’s Interpretati

4.2.11,4.2.12

Architect’s ProjectRep
4.2.10

entative

Architect’s Re ip with Contractor
1.1.2,1.5,3.3,).2.2,3.2.3,3.24,3.3.1,3.4.2, 3.5,
3.7.4, 3972,3.9.3,3.10,3.11, 3.12, 3.16, 3.18,
4.1243,4.2,5.2,6.22,7,8.3.1,9.2,9.3,94, 9.5,
,9%,9.9,10.2.6,10.3,11.3.7,12,13.4.2,13.5, 15.2
%itect’s Relationship with Subcontractors

423,424,426,9.6.3,964,11.3.7

Architect’s Site Visits
3.74,422,429,942,95.1,99.2,9.10.1, 13.5
Asbestos

10.3.1

Attorneys’ Fees

3.18.1,9.10.2, 10.3.3

Award of Separate Contracts

6.1.1,6.1.2

Award of Subcontracts and Other Contracts for
Portions of the Work

5.2

Basic Definitions

1.1

Bidding Requirements

1.1.1,5.2.1, 11.4.1

Binding Dispute Resolution

9.7,11.3.9,11.3.10, 13.1.1, 15.2.5, 15.2.6.1, 15.3.1,
15.3.2, 15.4.1

Boiler and Machinery Insurance

11.3.2

Bonds, Lien

7.3.7.4,9.10.2,9.10.3

Bonds, Performance, and Payment
7.3.7.4,9.6.7,9.10.3,11.3.9, 11.4

Building Permit

3.7.1

%rchitect’s Representations
O 9.4.2,9.5.1,9.10.1
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Init.

Capitalization

1.3

Certificate of Substantial Completion
9.8.3,9.84,9.8.5

Certificates for Payment
42.1,4.25,42.9,9.3.3,9.4,9.5,9.6.1,9.6.6, 9.7,
9.10.1,9.10.3, 14.1.1.3, 14.2.4, 15.1.3

Certificates of Inspection, Testing or Approval

13.5.4

Certificates of Insurance

9.10.2,11.1.3

Change Orders
1.1.1,2.4.1,3.4.2,3.7.4,3.8.2.3,3.11.1, 3.12.8,4.2.8,
5.23,7.1.2,7.1.3,7.2,7.3.2,7.3.6,7.3.9,7.3.10,8.3.1,
9.3.1.1,9.10.3,10.3.2, 11.3.1.2, 11.3.4, 11.3.9, 12.1.2,
15.1.3

Change Orders, Definition of

7.2.1

CHANGES IN THE WORK
2.2.1,3.11,4.2.8,7,7.2.1,7.3.1,7.4,83.1,9.3.1.1,
11.3.9

Claims, Definition of

15.1.1

CLAIMS AND DISPUTES
3.24,6.1.1,6.3,7.3.9,9.3.3,9.10.4, 10.3.3, 15, 15.4
Claims and Timely Assertion of Claims

15.4.1

Claims for Additional Cost
3.24,3.74,6.1.1,7.3.9,10.3.2, 15.1.4

Claims for Additional Time
3.24,3.746.1.1,8.3.2, 10.3.2, 15.1.5

Concealed or Unknown Conditions, Claims f@
3.7.4

Claims for Damages

3.24,3.18,6.1.1,83.3,9.5.1, 9670;3 i

11.3.5,11.3.7, 14.1.3, 14.2.4, 15.1,6

Claims Subject to Arbitration
15.3.1, 15.4.1

Cleaning Up

3.15,6.3

Commencement of th Condmons Relating to
2.2.1,3.2.2,3.4.1, 3§ s~ 0.1, 3.12.6,5.2.1,5.2.3,
6.2.2,8.1.2, 8.2.% > 11.1,11.3.1, 11.3.6, 11.4.1,
15.1.4

Commencement of the Work, Definition of

8.1.2

Communications Facilitating Contract
Administration

39.1,4.24

Completion, Conditions Relating to
34.1,3.11,3.15,4.22,429,82,94.2,9.8,99.1,
9.10,12.2,13.7, 14.1.2

COMPLETION, PAYMENTS AND

9

Completion, Substantial
429,8.1.1,8.1.3,8.2.3,9.4.2,9.8,9.9.1,9.10.3, 12.2,
13.7

Compliance with Laws
1.6.1,3.2.3,3.6,3.7,3.12.10,3.13,4.1.1,9.6.4,10.2.2,
11.1, 11.3,13.1, 13.4, 13.5.1, 13.5.2, 13.6, 14.1.1,
14.2.1.3,15.2.8,15.4.2,15.4.3

Concealed or Unknown Conditions
3.74,42.8,83.1, 10.3

Conditions of the Contract

1.1.1,6.1.1,6.1.4

Consent, Written
3.42,3.74,3.12.8,3.14.2,4.1.2,9.3.2,9.8.5,9.9.1,
9.10.2,9.10.3,11.3.1, 13.2, 13.4.2, 15.44.2
Consolidation or Joinder

15.4.4

CONSTRUCTION BY OWNER OR BY

SEPARATE CONTRACTORS s

1.14,6

Construction Change Dir, efinition of
7.3.1 c )
Construction Chan \ ives

1.1.1,3.42,3.12. 7.1.1,7.1.2,7.1.3, 7.3,
9.3.1.1

()

Construction s, Contractor’s
3.10, 3.1 @Z, 6.1.3,15.1.5.2
Conti gnment of Subcontracts
5.4 44.28.2

ing Contract Performance

1
ract, Definition of

SUSPENSION OF THE

54.1.1,11.3.9, 14

Contract Administration

3.1.3,4,94,95

Contract Award and Execution, Conditions Relating
to

3.7.1,3.10,5.2,6.1, 11.1.3, 11.3.6, 1 1.4.1

Contract Documents, Copies Furnished and Use of
1.5.2,2.2.5,5.3

Contract Documents, Definition of

1.1.1

Contract Sum
3.74,3.8,5.23,7.2,7.3,7.4,9.1,9.4.2,9.5.1.4,9.6.7,
9.7,10.3.2,11.3.1,14.2.4, 143.2, 15.1.4, 15.2.5
Contract Sum, Definition of

9.1

Contract Time
3.74,3.75,3.10.2,52.3,7.2.1.3,7.3.1,7.3.5, 74,
8.1.1,8.2.1,8.3.1,9.5.1,9.7,10.3.2, 12.1.1, 14.3.2,
15.1.5.1,15.2.5

Contract Time, Definition of

8.1.1

CONTRACTOR

3

Contractor, Definition of

3.1,6.1.2

éll
O CONTRACT, TERMINATION OR
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Init.

Contractor’s Construction Schedules
3.10,3.12.1,3.12.2,6.1.3,15.1.5.2

Contractor’s Employees
3.3.2,3.4.3,3.8.1,3.9,3.18.2,4.2.3,4.2.6, 10.2, 10.3,
11.1.1,11.3.7, 14.1, 14.2.1.1

Contractor’s Liability Insurance

11.1

Contractor’s Relationship with Separate Contractors
and Owner’s Forces
3.12.5,3.14.2,4.2.4,6,11.3.7,12.1.2, 12.2.4
Contractor’s Relationship with Subcontractors
1.2.2,3.3.2,3.18.1,3.18.2,5,9.6.2,9.6.7,9.10.2,
11.3.12,11.3.7,11.3.8

Contractor’s Relationship with the Architect
1.1.2,1.5,3.1.3,3.2.2,32.3,3.2.4,3.3.1,3.4.2, 3.5,
3.7.4,3.10,3.11,3.12,3.16,3.18,4.1.3,4.2,5.2,6.2.2,
7,8.3.1,9.2,9.3,9.4,9.5,9.7,9.38,9.9, 10.2.6, 10.3,
11.3.7, 12, 13.5,15.1.2, 15.2.1

Contractor’s Representations
32.1,322,35,3.12.6,6.2.2,82.1,9.3.3,9.8.2
Contractor’s Responsibility for Those Performing the
Work

3.3.2,3.18,53.1,6.1.3,6.2,9.5.1,10.2.8
Contractor’s Review of Contract Documents

32

Contractor’s Right to Stop the Work

9.7

Contractor’s Right to Terminate the Contract
14.1,15.1.6

Contractor’s Submittals
3.10,3.11,3.12.4,4.2.7,5.2.1,5.2.3,9.2,93, 9.
9.8.3,9.9.1,9.102,9.10.3, 11.1.3, 11.4.2 2 ,
Contractor’s Superintendent

3.9,10.2.6

Contractor’s Supervision and Constrygpti

Procedures 'Q
1.2.2,3.3,3.4,3.12.10,4.2.2, 4.7, 5.1%876.2.4,7.1.3,

7.3.5,7.3.7,82,10, 12, 14, 15.1.
Contractual Liability Insugfige

11.1.1.8,11.2 @
L 0

Coordination and Cg

1.2,3.2.1,3.3.1, 3. %, 6.1.3,6.2.1

Copies Furnished'{ D¥awings and Specifications
1.5,2.2.5,3.11
Copyrights

1.5, 3.17
Correction of Work
2.3,24,3.7.3,94.2,9.8.2,9.8.3,99.1,12.1.2,12.2
Correlation and Intent of the Contract Documents
1.2

Cost, Definition of

7.3.7

Costs
2.4.1,3.2.4,3.7.3,3.8.2,3.152,54.2,6.1.1,6.2.3,
7.3.3.3,7.3.7,7.3.8,7.3.9,9.10.2,10.3.2,10.3.6, 11.3,
12.1.2,12.2.1,12.2.4, 13.5, 14

Cutting and Patching

3.14,6.2.5

Damage to Construction of Owner or Separate
Contractors

3.14.2,6.2.4,10.2.1.2,10.2.5, 10.4, 11.1.1, 11.3,
12.2.4

Damage to the Work
3.14.2,9.9.1,10.2.1.2,10.2.5,10.4.1, 11.3.1, 12.2.4
Damages, Claims for
3.2.4,3.18,6.1.1,8.3.3,9.5.1,9.6.7,10.3.3, 11.1.1,
11.3.5,11.3.7, 14.1.3, 14.2.4, 15.1.6

Damages for Delay

6.1.1,8.3.3,9.5.1.6,9.7,10.3.2

Date of Commencement of the Work, Definition of

8.1.2
Date of Substantial Completi%nition of
8.13 O

Day, Definition of
8.1.4 \
Decisions of the i

ecliye or Nonconforming Work, Acceptance,
jestion and Correction of

72.4.1,3.5,4.2.6,6.2.5,9.5.1,9.5.2,9.6.6,9.8.2,
.3,9.104,12.2.1
Definitions

1.1,2.1.1,3.1.1,3.5,3.12.1, 3.12.2, 3.12.3, 4.1.1,
15.1.1,5.1,6.1.2,7.2.1,7.3.1, 8.1, 9.1, 9.8.1
Delays and Extensions of Time
3.2,3.74,523,7.2.1,73.1,7.4,83,95.1,9.7,
10.3.2,10.4.1, 14.3.2, 15.1.5, 15.2.5

Disputes

6.3,7.3.9,15.1,15.2

Documents and Samples at the Site

3.11

Drawings, Definition of

1.1.5

Drawings and Specifications, Use and Ownership of
3.1

Effective Date of Insurance

822, 11.1.2

Emergencies

10.4, 14.1.1.2,15.1.4

Employees, Contractor’s
3.3.2,3.43,3.8.1,3.9,3.18.2,4.2.3,4.26, 10.2,
10.3.3, 11.1.1, 11.3.7, 14.1, 14.2.1.1

Equipment, Labor, Materials or
1.1.3,1.1.6,3.4,3.5,3.8.2,3.8.3,3.12,3.13.1, 3.15.1,
426,4.2.7,52.1,6.2.1,7.3.7,9.3.2,9.3.3,9.5.1.3,
9.10.2,10.2.1, 10.2.4, 14.2.1.1, 14.2.1.2
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Execution and Progress of the Work
1.1.3,1.2.1,1.2.2,2.2.3,2.2.5, 3.1, 3.3.1, 3.4.1, 3.5,
3.7.1,3.10.1,3.12,3.14,4.2,6.2.2,7.1.3, 7.3.5, 8.2,
9.5.1,9.9.1,10.2,10.3, 12.2, 14.2, 14.3.1, 15.1.3
Extensions of Time
3.2.4,3.74,52.3,7.2.1,7.3,7.4,9.5.1,9.7, 10.3.2,
10.4.1, 14.3, 15.1.5, 15.2.5

Failure of Payment

9.5.1.3,9.7,9.10.2, 13.6, 14.1.1.3, 14.2.1.2

Faulty Work

(See Defective or Nonconforming Work)

Final Completion and Final Payment
421,429,982,9.10,11.1.2,11.1.3, 11.3.1, 11.3.5,
12.3.1,14.2.4,144.3

Financial Arrangements, Owner’s
22.1,13.22,14.1.1.4

Fire and Extended Coverage Insurance

11.3.1.1

GENERAL PROVISIONS

1

Governing Law

13.1

Guarantees (See Warranty)

Hazardous Materials

10.2.4,10.3

Identification of Subcontractors and Suppliers

5.2.1

Indemnification

3.17, 3.18,9.10.2, 10.3.3, 10.3.5, 10.3.6, 11.3.1.2,
11.3.7

2.1.2,2.2,3.2.2,3.12.4,3.12.10, 6.1.3, 6.1 .4, 6.5,
9.6.1,9.6.4,99.2,9.10.3,10.3.3, 11.2, 11.4; 13.5%

13.5.2,14.1.14,14.1.4,15.1.3
Initial Decision

15.2 O
Initial Decision Maker, DefmiQ)
1.1.8

ions
2.3,15.24,15.2.5

Initial Decision Maker, D

142.2,14.24,15.2.1, ]

Initial Decision Mak t of Authority
,1522,152.3,15.2.4,

14.2.2, 14.2.4, 15.1.
15.2.5
Injury or Damage % Person or Property

10.2.8, 10.4.1

Inspections
3.1.3,3.3.3,3.7.1,4.22,4.2.6,4.2.9,9.4.2,9.8.3,
9.9.2,9.10.1, 12.2.1, 13.5

Instructions to Bidders

1.1.1

Instructions to the Contractor
324,33.1,38.1,5.2.1,7,8.22,12,13.5.2
Instruments of Service, Definition of

Information and Services Required of the OV{)O

Insurance, Boiler and Machinery
11.3.2

Insurance, Contractor’s Liability
11.1

Insurance, Effective Date of
822,11.1.2

Insurance, Loss of Use

11.3.3

Insurance, Owner’s Liability
11.2

Insurance, Property

10.2.5, 11.3

Insurance, Stored Materials

9.3.2

INSURANCE AND BONDS i

11

Insurance Companies, Con@ tial Occupancy
9.9.1

Intent of the Contrac %ents

1.2.1,4.2.7,4.2. 6 4

Interest

13.6
Interpretaiign
1.2.3, .1.995.1,6.1.2,15.1.1

IntegfreM@ions, Written
4.7'184.2712, 15.1.4
ent on Final Award

bor and Materials, Equipment
1.1.3, 1.1.6,3.4,3.5,3.8.2,3.8.3, 3.12, 3.13, 3.15.1,
426,427,52.1,62.1,7.3.7,9.3.2,9.3.3,9.5.1.3,
9.10.2, 10.2.1, 10.2.4, 14.2.1.1, 14.2.1.2
Labor Disputes
8.3.1
Laws and Regulations
1.5,3.2.3, 3.6, 3.7, 3.12.10, 3.13.1, 4.1.1, 9.6.4, 9.9.1,
10.2.2,11.1.1, 11.3, 13.1.1, 13.4, 13.5.1, 13.5.2,
13.6.1,14,15.2.8,15.4
Liens
2.1.2,9.3.3,9.10.2,9.10.4, 15.2.8
Limitations, Statutes of
12.2.5,13.7, 15.4.1.1
Limitations of Liability
23.1,3.2.2,3.5,3.12.10, 3.17, 3.18.1, 4.2.6, 4.2.7,
4212,6.2.2,94.2,9.6.4,9.6.7,10.2.5,10.3.3,11.1.2,
11.2,11.3.7,12.2.5, 13.4.2
Limitations of Time
2.1.2,22,24,3.2.2,3.10,3.11,3.12.5,3.15.1,4.2.7,
52,53.1,54.1,6.2.4,7.3,7.4,82,9.2,9.3.1,9.3.3,
9.4.1,9.5,9.6,9.7,9.8,9.9,9.10, 11.1.3, 11.3.1.5,
11.3.6,11.3.10, 12.2, 13,5, 13.7, 14, 15
Loss of Use Insurance
11.3.3

1.1.7 Material Suppliers
Insurance 1.5,3.12.1,4.2.4,4.2.6,5.2.1,9.3,9.4.2, 9.6, 9.10.5
3.18.1,6.1.1,7.3.7,9.3.2,9.8.4,9.9.1,9.10.2, 11 Materials, Hazardous
10.2.4,10.3
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Materials, Labor, Equipment and
1.1.3,1.1.6,1.5.1,3.4.1, 3.5, 3.8.2, 3.8.3,3.12, 3.13.1,
3.15.1,4.26,4.2.7,5.2.1,6.2.1,7.3.7,9.3.2,9.3.3,
9.5.1.3,9.10.2,10.2.1.2, 10.2.4, 14.2.1.1, 14.2.1.2
Means, Methods, Techniques, Sequences and
Procedures of Construction
3.3.1,3.12.10,4.2.2,42.7,94.2

Mechanic’s Lien

2.1.2,15.2.8

Mediation

8.3.1,10.3.5,10.3.6, 15.2.1, 15.2.5, 15.2.6, 15.3,
15.4.1

Minor Changes in the Work
1.1.1,3.12.8,4.2.8,7.1,7.4

MISCELLANEOUS PROVISIONS

13

Modifications, Definition of

1.1.1

Modifications to the Contract
1.1.1,1.1.2,3.11,4.1.2,4.2.1,5.2.3,7,8.3.1,9.7,
10.3.2,11.3.1

Mutual Responsibility

6.2

Nonconforming Work, Acceptance of
9.6.6,9.9.3,12.3

Nonconforming Work, Rejection and Correction of
23.1,2.4.1,3.5,42.6,6.2.4,9.5.1,9.8.2,9.9.3,9.10.4,
12.2.1

Notice

9.10,10.2.2,11.1.3, 12.2.2.1, 13.3, 13.5.1, 13.5.
14.1,14.2,152.8,15.4.1

Notice, Written

2.3.1,24.1,3.3.1,3.9.2,3.12.9, 3.12.10 9.7,
9.10,10.2.2,10.3,11.1.3, 11.3.6, 12. 3, 14,
15.2.8,15.4.1 @

Notice of Claims

3.7.4,10.2.8,15.1.2, 154 Q
Notice of Testing and lns@s
13.5.1,13.5.2

Observations, Contra
32,374

Occupancy

22.2,9.66,9.8, 118.1.5

Orders, Written
1.1.1,2.3,39.2,7,822,11.3.9,12.1,12.2.2.1,13.5.2,
14.3.1

OWNER

2

Owner, Definition of

2.1.1

Owaer, Information and Services Required of the
2.1.2,2.2,3.22,3.12.10,6.1.3,6.1.4,6.2.5,9.3.2,
9.6.1,9.6.4,99.2,9.10.3,10.3.3,11.2,11.3, 13.5.1,
13.5.2,14.1.14, 14.1.4,15.1.3

Owner’s Authority
1.5,2.1.1,2.3.1,2.4.1,3.4.2,3.8.1, 3.12.10, 3.14.2,
41.2,413,424,429,5.2.1,5.24,5.4.1,6.1,6.3,
7.2.1,7.3.1,8.2.2,8.3.1,9.3.1,9.3.2,9.5.1,9.6 4,
9.9.1,9.10.2,10.3.2,11.1.3, 11.3.3, 11.3.10, 12.2.2,
12.3.1,13.2.2, 14.3, 14.4,15.2.7

Owner’s Financial Capability
2.2.1,13.22,14.1.14

Owner’s Liability Insurance

11.2

Owner’s Relationship with Subcontractors
1.1.2,5.2,5.3,5.4,9.6.4,9.10.2, 14.2.2

Owner’s Right to Carry Out the Work
24,1422

Owner’s Right to Clean Up
6.3
Owner’s Right to Perforn@ﬁuction and to

Award Separate Contr\
6.1
Owner’s Right toStop\the Work

2.3
Owner’s Righ end the Work
14.3
OwnerZ Terminate the Contract
14.

B

ni&ship and Use of Drawings, Specifications
a ther Instruments of Service

,1.1.6,1.1.7,1.5,2.2.5,3.2.2,3.11.1, 3.17,

9.6.6,9.9,11.3.15

Patching, Cutting and

3.14,6.2.5

Patents

3.17

Payment, Applications for
425,73.9,9.2,93,9.4,9.5,9.6.3,9.7,9.8.5,9.10.1,
14.2.3,14.2.4,14.4.3

Payment, Certificates for
425,4.29,93.3,9.4,9.5,9.6.1,9.6.6,9.7,9.10.1,
9.10.3, 13.7, 14.1.1.3, 14.24

Payment, Failure of

9.5.1.3,9.7,9.10.2, 13.6, 14.1.1.3, 14.2.1.2
Payment, Final

42.1,429,98.2,9.10,11.1.2, 11.1.3,11.4.1, 12.3.1,
13.7, 14.2.4, 1443

Payment Bond, Performance Bond and
7.3.7.4,9.6.7,9.10.3,11.4

Payments, Progress

9.3,9.6,9.8.5,9.10.3, 13.6, 14.2.3, 15.1.3
PAYMENTS AND COMPLETION

9

Payments to Subcontractors
5.4.2,9.5.1.3,9.6.2,9.6.3,9.6.4,9.6.7,14.2.1.2
PCB

10.3.1

éz.ll 5.3.1
22.1,23.1,2.4.1,3.2.4,3.3.1,3.7.2,3.129,5.2.1, 9.0 Partial Occupancy or Use
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Performance Bond and Payment Bond Rules and Notices for Arbitration

7.3.74,9.6.7,9.103,11.4 15.4.1

Permits, Fees, Notices and Compliance with Laws Safety of Persons and Property
22.2,3.7,3.13,7.3.74,10.2.2 10.2,10.4

PERSONS AND PROPERTY, PROTECTION OF Safety Precautions and Programs

10 3.3.1,4.22,4.2.7,5.3.1,10.1, 10.2, 104
Polychlorinated Biphenyl Samples, Definition of

10.3.1 3.12.3

Product Data, Definition of Samples, Shop Drawings, Product Data and
3.12.2 3.11,3.12,4.2.7

Product Data and Samples, Shop Drawings Samples at the Site, Documents and
3.11,3.12,4.2.7 3.11

Progress and Completion Schedule of Values
422,82,9.8,99.1,14.14,15.1.3 9.2,9.3.1

Progress Payments Schedules, Construction

9.3,9.6,9.8.5,9.10.3, 13.6, 14.2.3, 15.1.3 3.10, 3.12.1, 3.12.2, 6.1.3, 15.1%
Project, Definition of Separate Contracts and Cog 0

1.1.4 1.1.4,3.12.5,3.14.2, 4. & 6,83.1,12.1.2
Project Representatives Shop Drawings, De ?ﬁl)x)

42.10 3.12.1

Property Insurance Shop Drawin s@uct Data and Samples
10.2.5,11.3 3.11, 3.12, 4.2

PROTECTION OF PERSONS AND PROPERTY Site, Use

10

Regulations and Laws

1.5,3.23,3.6,3.7,3.12.10, 3.13, 4.1.1,9.6.4, 9.9.1, 3.3,3.7.1,3.74,42,9.42,9.10.1, 13.5
10.2.2,11.1, 11.4, 13.1, 13.4, 13.5.1, 13.5.2, 13.6, 14, ifaaVisits, Architect’s

15.2.8,15.4 ,4.2.2,429,94.2,9.5.1,9.9.2,9.10.1, 13.5
Rejection of Work ecial Inspections and Testing
35,426,122.1 426,122.1,13.5

Releases and Waivers of Liens Specifications, Definition of

9.10.2 ‘ , 1.1.6

Representations Specifications
32.1,35,3.12.6,6.2.2,82.1,9.3.3,94. 9.8.2, 1.1.1, 1.1.6, 1.2.2, 1.5, 3.11, 3.12.10, 3.17, 4.2.14
9.10.1 Statute of Limitations

Representatives 13.7, 15.4.1.1

2.1.1,3.1.1,3.9,4.1.1,4.2.1,4.2 1.1,5.1.2, Stopping the Work

13.2.1 2.3,9.7,10.3, 14.1

Responsibility for Those l&min the Work Stored Materials
3.3.2,3.18,4.2.3,5.3.14]1.3,92,6.3,9.5.1, 10 6.2.1,9.3.2,10.2.1.2,10.2.4

Retainage Q Subcontractor, Definition of
9.3.1,9.6.2,9.8.5, 9§ 0.2, 9.10.3 5.1.1

Review of Cont uments and Field SUBCONTRACTORS

Conditions by ConWractor 5

3.2,3.12.7,6.1.3 Subcontractors, Work by

Review of Contractor’s Submittals by Owner and 1.2.2,3.3.2,3.12.1,4.2.3,5.2.3,5.3,5.4,9.3.1.2,9.6.7
Architect Subcontractual Relations
3.10.1,3.10.2,3.11,3.12,4.2,5.2,6.1.3,9.2,9.8.2 5.3,5.4,9.3.1.2,9.6,9.10, 10.2.1, 14.1, 14.2.1
Review of Shop Drawings, Product Data and Samples Submittals

by Contractor 3.10,3.11,3.12,4.2.7,5.2.1,5.2.3,7.3.7,9.2,9.3, 9.8,
3.12 9.9.1,9.10.2,9.10.3,11.1.3

Rights and Remedies Submittal Schedule
1.1.2,2.3,2.4,3.5,3.74,3.15.2,4.2.6,53,54,6.1, 3.10.2,3.125,4.2.7
6.3,7.3.1,8.3,9.5.1,9.7,10.2.5,10.3, 12.2.2, 12.2.4, Subrogation, Waivers of

13.4, 14,154 6.1.1,11.3.7

Royalties, Patents and Copyrights

3.17
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Substantial Completion
429,8.1.1,8.1.3,82.3,9.4.2,9.8,99.1,9.10.3, 12.2,
13.7

Substantial Completion, Definition of

9.8.1

Substitution of Subcontractors

523,524

Substitution of Architect

413

Substitutions of Materials

342,35,738

Sub-subcontractor, Definition of

5.1.2

Subsurface Conditions

3.74

Successors and Assigns

13.2

Superintendent

3.9,10.2.6

Supervision and Construction Procedures
1.2.2,3.3,3.4,3.12.10,4.22,4.2.7,6.1.3,6.2.4,7.1.3,
7.3.7,8.2,83.1,9.4.2,10, 12, 14, 15.1.3
Surety

54.1.2,9.8.5,9.10.2,9.10.3, 14.2.2, 15.2.7
Surety, Consent of

9.10.2,9.10.3

Surveys

223

Suspension by the Owner for Convenience
14.3

Suspension of the Work

542,143 < ,
Suspension or Termination of the Contract

54.1.1, 14 Q_
Taxes

36,382.1,73.74 O
Termination by the Contract

14.1,15.1.6
Termination by the Ow&' Cause

54.1.1,14.2,15.1.6
Termination by th for Convenience
14.4

Termination of ¢ itect

4.13

Termination of the Contractor

14.2.2

TERMINATION OR SUSPENSION OF THE
CONTRACT

14

Tests and Inspections
3.1.3,3.33,42.2,4.26,4.29,94.2,9.8.3,99.2,
9.10.1,10.3.2,11.4.1.1, 12.2.1, 13.5

TIME

8

Time, Delays and Extensions of
3.24,3.74,52.3,7.2.1,7.3.1,7.4,83,9.5.1,9.7,
10.3.2,104.1, 14.3.2,15.1.5, 15.2.5

Time Limits

2.1.2,22,24,3.2.2,3.10,3.11, 3.12.5, 3.15.1, 4.2,
5.2,53,54,62.4,73,74,82,9.2,9.3.1,9.3.3,94.1,
9.5,9.6,9.7,9.8,9.9,9.10, 11.1.3, 12.2,13.5, 13.7, 14,
15.1.2,15.4

Time Limits on Claims

3.7.4,10.2.8,13.7, 15.1.2

Title to Work

9.3.2,9.3.3

Transmission of Data in Digital Form

1.6

UNCOVERING AND CORRECTION OF WORK
12

Uncovering of Work

12.1
Unforeseen Conditions, Conce@nknown
3.74,83.1,103
Unit Prices

7.3.3.2,734

Use of Document
1.1.1, 1.5, 2.2.5,@, 5.3
Use of Site

1
Value e of

ivéyof Claims by the Architect

er of Claims by the Contractor

élO.S, 13.42,15.1.6
O Waiver of Claims by the Owner

9.9.3,9.10.3,9.104,12.2.2.1,13.4.2,14.2.4,15.1.6
Waiver of Consequential Damages

14.2.4,15.1.6

Waiver of Liens

9.10.2,9.104

Waivers of Subrogation

6.1.1,11.3.7

Warranty

35,4.29,9.3.3,9.84,99.1,9.10.4, 12.2.2, 13.7
Weather Delays

15.1.5.2

Work, Definition of

1.1.3

Written Consent
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Init.

ARTICLE 1 GENERAL PROVISIONS

§ 1.1 BASIC DEFINITIONS

§ 1.1.1 THE CONTRACT DOCUMENTS

The Contract Documents are enumerated in the Agreement between the Owner and Contractor (hereinafter the
Agreement) and consist of the Agreement, Conditions of the Contract (General, Supplementary and other Conditions),
Drawings, Specifications, Addenda issued prior to execution of the Contract, other documents listed in the Agreement
and Modifications issued after execution of the Contract. A Modification is (1) a written amendment to the Contract
signed by both parties, (2) a Change Order, (3) a Construction Change Directive or (4) a written order for a minor
change in the Work issued by the Architect. Unless specifically enumerated in the Agreement, the Contract
Documents do not include the advertisement or invitation to bid, Instructions to Bidders, sample forms, other
information furnished by the Owner in anticipation of receiving bids or proposals, the Contractor’s bid or proposal, or
portions of Addenda relating to bidding requirements.

§ 1.1.2THE CONTRACT

The Contract Documents form the Contract for Construction. The Contract represents the entire ab integrated
agreement between the parties hereto and supersedes prior negotiations, representations or ag; , either written
or oral. The Contract may be amended or modified only by a Modification. The Contract [Focilyuts shall not be
construed to create a contractual relationship of any kind (1) between the Contractor an % itect or the
Architect’s consultants, (2) between the Owner and a Subcontractor or a Sub-subcogaact ) between the Owner
and the Architect or the Architect’s consultants or (4) between any persons or ?@ er than the Owner and the

Contractor. The Architect shall, however, be entitled to performance and enforcgmeng of obligations under the
Contract intended to facilitate performance of the Architect’s duties.

§ 1.1.3 THE WORK s §~

The term "Work" means the construction and services required by sife CQutract Documents, whether completed or
partially completed, and includes all other labor, materials, equinne: services provided or to be provided by the
Contractor to fulfill the Contractor’s obligations. The Work stitute the whole or a part of the Project.

§ 1.1.4 THE PROJECT
The Project is the total construction of which the Woik
a part and which may include construction by the,/@

ohmed under the Contract Documents may be the whole or
d by separate contractors.

§ 1.1.5 THE DRAWINGS
The Drawings are the graphic and pictori ions of the Contract Documents showing the design, location and
dimensions of the Work, generally ingledig plans, elevations, sections, details, schedules and diagrams.

§ 1.1.6 THE SPECIFICATIONS
The Specifications are that pgrtioMf the Contract Documents consisting of the written requirements for materials,
equipment, systems, stan&nd workmanship for the Work, and performance of related services.

§ 1.1.7 INSTRUMEN ERVICE

Instruments of Servidg@refepresentations, in any medium of expression now known or later developed, of the tangible
and intangible créa{iveWwork performed by the Architect and the Architect’s consultants under their respective
professional service®agreements. Instruments of Service may include, without limitation, studies, surveys, models,
sketches, drawings, specifications, and other similar materials.

§ 1.1.8 INITIAL DECISION MAKER
The Initial Decision Maker is the person identified in the Agreement to render initial decisions on Claims in
accordance with Section 15.2 and certify termination of the Agreement under Section 14.2.2.

§ 1.2CORRELATION AND INTENT OF THE CONTRACT DOCUMENTS

§ 1.2.1 The intent of the Contract Documents is to include all items necessary for the proper execution and completion
of the Work by the Contractor. The Contract Documents are complementary, and what is required by one shall be as
binding as if required by all; performance by the Contractor shall be required only to the extent consistent with the
Contract Documents and reasonably inferable from them as being necessary to produce the indicated results.
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Init.

§ 1.2.2 Organization of the Specifications into divisions, sections and articles, and arrangement of Drawings shall not
control the Contractor in dividing the Work among Subcontractors or in establishing the extent of Work to be
performed by any trade.

§ 1.2.3 Unless otherwise stated in the Contract Documents, words that have well-known technical or construction
industry meanings are used in the Contract Documents in accordance with such recognized meanings.

§ 1.3 CAPITALIZATION
Terms capitalized in these General Conditions include those that are (1) specifically defined, (2) the titles of numbered
articles or (3) the titles of other documents published by the American Institute of Architects.

§ 1.4 INTERPRETATION

In the interest of brevity the Contract Documents frequently omit modifying words such as "all" and "any" and articles
such as "the" and "an," but the fact that a modifier or an article is absent from one statement and appears in another is
not intended to affect the interpretation of either statement. s

§ 1.5 OWNERSHIP AND USE OF DRAWINGS, SPECIFICATIONS AND OTHER INSTRUM SERVICE

§ 1.5.1 The Architect and the Architect’s consultants shall be deemed the authors and their respective
Instruments of Service, including the Drawings and Specifications, and will retain all£&omMgn law, statutory and other
reserved rights, including copyrights. The Contractor, Subcontractors, Sub-subcgnfractegs, and material or equipment
suppliers shall not own or claim a copyright in the Instruments of Service. Subrfiittalpr distribution to meet official

regulatory requirements or for other purposes in connection with this Project be construed as publication in
derogation of the Architect’s or Architect’s consultants’ reserved rights,

ridlor equipment suppliers are authorized to use
exclusively for execution of the Work. All

§ 1.5.2 The Contractor, Subcontractors, Sub-subcontractors and
and reproduce the Instruments of Service provided to them sol
copies made under this authorization shall bear the copyright {ogieq if any, shown on the Instruments of Service. The
Contractor, Subcontractors, Sub-subcontractors, and materidhorseg@ipment suppliers may not use the Instruments of
Service on other projects or for additions to this Project he scope of the Work without the specific written
consent of the Owner, Architect and the Architect’s @ ts.

§ 1.6 TRANSMISSION OF DATA IN DIGITAL F@l
If the parties intend to transmit Instruments,Qf SeNie€ or any other information or documentation in digital form, they
shall endeavor to establish necessary pr overning such transmissions, unless otherwise already provided in the

Agreement or the Contract Documeb

ARTICLE 2 OWNER

§ 2.1 GENERAL

§ 2.1.1 The Owner is the @or tity identified as such in the Agreement and is referred to throughout the Contract
Documents as if singulasin nbgnber. The Owner shall designate in writing a representative who shall have express
authority to bind the with respect to all matters requiring the Owner’s approval or authorization. Except as

otherwise provided on 4.2.1, the Architect does not have such authority. The term "Owner" means the Owner
or the Owner’s a ed representative,

§ 2.1.2 The Owner shall furnish to the Contractor within fifteen days after receipt of a written request, information
necessary and relevant for the Contractor to evaluate, give notice of or enforce mechanic’s lien rights. Such
information shall include a correct statement of the record legal title to the property on which the Project is located,
usually referred to as the site, and the Owner’s interest therein.

§ 2.2INFORMATION AND SERVICES REQUIRED OF THE OWNER

§ 2.2.1 Prior to commencement of the Work, the Contractor may request in writing that the Owner provide reasonable
evidence that the Owner has made financial arrangements to fulfill the Owner’s obligations under the Contract.
Thereafter, the Contractor may only request such evidence if (1) the Owner fails to make payments to the Contractor
as the Contract Documents require; (2) a change in the Work materially changes the Contract Sum; or (3) the
Contractor identifies in writing a reasonable concern regarding the Owner’s ability to make payment when due. The
Owner shall furnish such evidence as a condition precedent to commencement or continuation of the Work or the
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portion of the Work affected by a material change. After the Owner furnishes the evidence, the Owner shall not
materially vary such financial arrangements without prior notice to the Contractor.

§ 2.2.2 Except for permits and fees that are the responsibility of the Contractor under the Contract Documents,
including those required under Section 3.7.1, the Owner shall secure and pay for necessary approvals, easements,
assessments and charges required for construction, use or occupancy of permanent structures or for permanent
changes in existing facilities.

§ 2.2.3 The Owner shall furnish surveys describing physical characteristics, legal limitations and utility locations for
the site of the Project, and a legal description of the site. The Contractor shall be entitled to rely on the accuracy of
information furnished by the Owner but shall exercise proper precautions relating to the safe performance of the
Work.

§ 2.2.4 The Owner shall furnish information or services required of the Owner by the Contract Documents with
reasonable promptness. The Owner shall also furnish any other information or services under the er’s control and
relevant to the Contractor’s performance of the Work with reasonable promptness after receiv@tontractor’s
written request for such information or services. Q

§ 2.2.5 Unless otherwise provided in the Contract Documents, the Owner shall furnj N ontractor one copy of
the Contract Documents for purposes of making reproductions pursuant to Secti&).

§ 2.3 OWNER'S RIGHT TO STOP THE WORK

If the Contractor fails to correct Work that is not in accordance with the ré§yireryents of the Contract Documents as
required by Section 12.2 or repeatedly fails to carry out Work in accor, the Contract Documents, the Owner
may issue a written order to the Contractor to stop the Work, or anyoNon thereof, until the cause for such order has
been eliminated; however, the right of the Owner to stop the Workfsii\ll ndt give rise to a duty on the part of the Owner
to exercise this right for the benefit of the Contractor or any offiefaerson or entity, except to the extent required by
Section 6.1.3.

and compensation for the Architect’
action by the Owner and amounjg’chdhgad
payments then or thereafter due tN§ Contractor are not sufficient to cover such amounts, the Contractor shall pay the
difference to the Owner.

§ 3.1.1 The Con the person or entity identified as such in the Agreement and is referred to throughout the
Contract Documenfas if singular in number. The Contractor shall be lawfully licensed, if required in the jurisdiction
where the Project is located. The Contractor shall designate in writing a representative who shall have express
authority to bind the Contractor with respect to all matters under this Contract. The term "Contractor" means the
Contractor or the Contractor’s authorized representative.

ARTICLE 3 comn@a
§ 3.1 GENERAL g

§ 3.1.2 The Contractor shall perform the Work in accordance with the Contract Documents.

§ 3.1.3 The Contractor shall not be relieved of obligations to perform the Work in accordance with the Contract
Documents either by activities or duties of the Architect in the Architect’s administration of the Contract, or by tests,
inspections or approvals required or performed by persons or entities other than the Contractor.
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§ 3.2REVIEW OF CONTRACT DOCUMENTS AND FIELD CONDITIONS BY CONTRACTOR

§ 3.2.1 Execution of the Contract by the Contractor is a representation that the Contractor has visited the site, become
generally familiar with local conditions under which the Work is to be performed and correlated personal observations
with requirements of the Contract Documents.

§ 3.2.2 Because the Contract Documents are complementary, the Contractor shall, before starting each portion of the
Work, carefully study and compare the various Contract Documents relative to that portion of the Work, as well as the
information furnished by the Owner pursuant to Section 2.2.3, shall take field measurements of any existing
conditions related to that portion of the Work, and shall observe any conditions at the site affecting it. These
obligations are for the purpose of facilitating coordination and construction by the Contractor and are not for the
purpose of discovering errors, omissions, or inconsistencies in the Contract Documents; however, the Contractor shall
promptly report to the Architect any errors, inconsistencies or omissions discovered by or made known to the
Contractor as a request for information in such form as the Architect may require. It is recognized that the Contractor’s
review is made in the Contractor’s capacity as a contractor and not as a licensed design professional, unless otherwise

specifically provided in the Contract Documents. &

§ 3.2.3 The Contractor is not required to ascertain that the Contract Documents are in accorganct applicable laws,
statutes, ordinances, codes, rules and regulations, or lawful orders of public authorities ontractor shall
promptly report to the Architect any nonconformity discovered by or made known tg€he Sgntractor as a request for
information in such form as the Architect may require.

§ 3.2.4 If the Contractor believes that additional cost or time is involved beca Qariﬁcations or instructions the
Architect issues in response to the Contractor’s notices or requests for infor\qatign pursuant to Sections 3.2.2 or 3.2.3,
the Contractor shall make Claims as provided in Article 15. If the Con @ 0 s to perform the obligations of
Sections 3.2.2 or 3.2.3, the Contractor shall pay such costs and d Lo the Owner as would have been avoided if
the Contractor had performed such obligations. If the Contractor perfagms those obligations, the Contractor shall not
be liable to the Owner or Architect for damages resulting fro , inconsistencies or omissions in the Contract
Documents, for differences between field measurements or s and the Contract Documents, or for
nonconformities of the Contract Documents to applicabl sytatutes, ordinances, codes, rules and regulations, and
lawful orders of public authorities.

§ 3.3 SUPERVISION AND CONSTRUCTION PRGCEDYRES

§ 3.3.1 The Contractor shall supervise and direct ork, using the Contractor’s best skill and attention. The
Contractor shall be solely responsible for ve control over, construction means, methods, techniques, sequences
and procedures and for coordinating ghsa@Mions of the Work under the Contract, unless the Contract Documents give
other specific instructions concem'n matters. If the Contract Documents give specific instructions concerning
construction means, methods, t jqtres? sequences or procedures, the Contractor shall evaluate the jobsite safety
thereof and, except as stated pelow§shall be fully and solely responsible for the jobsite safety of such means, methods,
techniques, sequences or g%ures. If the Contractor determines that such means, methods, techniques, sequences or
procedures may not be gafg Contractor shall give timely written notice to the Owner and Architect and shall not
proceed with that port he Work without further written instructions from the Architect. If the Contractor is then
instructed to proceed fhe required means, methods, techniques, sequences or procedures without acceptance of
changes proposed Contractor, the Owner shall be solely responsible for any loss or damage arising solely from
those Owner-requiréd means, methods, techniques, sequences or procedures.

8,

§ 3.3.2 The Contractor shall be responsible to the Owner for acts and omissions of the Contractor’s employees,
Subcontractors and their agents and employees, and other persons or entities performing portions of the Work for, or
on behalf of, the Contractor or any of its Subcontractors.

§ 3.3.3 The Contractor shall be responsible for inspection of portions of Work already performed to determine that
such portions are in proper condition to receive subsequent Work.

§ 3.4LABOR AND MATERIALS

§ 3.4.1 Unless otherwise provided in the Contract Documents, the Contractor shall provide and pay for labor,
materials, equipment, tools, construction equipment and machinery, water, heat, utilities, transportation, and other
facilities and services necessary for proper execution and completion of the Work, whether temporary or permanent
and whether or not incorporated or to be incorporated in the Work.
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§ 3.4.2 Except in the case of minor changes in the Work authorized by the Architect in accordance with Sections
3.12.8 or 7.4, the Contractor may make substitutions only with the consent of the Owner, after evaluation by the
Architect and in accordance with a Change Order or Construction Change Directive.

§ 3.4.3 The Contractor shall enforce strict discipline and good order among the Contractor’s employees and other
persons carrying out the Work. The Contractor shall not permit employment of unfit persons or persons not properly
skilled in tasks assigned to them.

§ 3.5 WARRANTY

The Contractor warrants to the Owner and Architect that materials and equipment furnished under the Contract will be
of good quality and new unless the Contract Documents require or permit otherwise. The Contractor further warrants
that the Work will conform to the requirements of the Contract Documents and will be free from defects, except for
those inherent in the quality of the Work the Contract Documents require or permit. Work, materials, or equipment not
conforming to these requirements may be considered defective. The Contractor’s warranty excludgs remedy for
damage or defect caused by abuse, alterations to the Work not executed by the Contractor, im{RppeRr insufficient
maintenance, improper operation, or normal wear and tear and normal usage. If required byftht&Axchitect, the
Contractor shall furnish satisfactory evidence as to the kind and quality of materials an ~% ent.

§ 3.6 TAXES

The Contractor shall pay sales, consumer, use and similar taxes for the Work pr@j by the Contractor that are
legally enacted when bids are received or negotiations concluded, whether or ffective or merely scheduled to
go into effect.

§ 3.7 PERMITS, FEES, NOTICES AND COMPLIANCE WITH LAWS Q
§ 3.7.1 Unless otherwise provided in the Contract Documents, traCtor shall secure and pay for the building

permit as well as for other permits, fees, licenses, and inspectifn government agencies necessary for proper
execution and completion of the Work that are customarily sewyr er execution of the Contract and legally required
at the time bids are received or negotiations concluded.

§ 3.7.2 The Contractor shall comply with and giv, .@ equired by applicable laws, statutes, ordinances, codes,
rules and regulations, and lawful orders of publ i@:nties applicable to performance of the Work.

§ 3.7.3 If the Contractor performs Work k @ g it to be contrary to applicable laws, statutes, ordinances, codes, rules
and regulations, or lawful orders of p thorities, the Contractor shall assume appropriate responsibility for such
v@ o Correction.

Work and shall bear the costs attribu

§ 3.7.4 Concealed or Unkn wxuélditions. If the Contractor encounters conditions at the site that are (1) subsurface
or otherwise concealed p al conditions that differ materially from those indicated in the Contract Documents or
(2) unknown physical cerditidys of an unusual nature, that differ materially from those ordinarily found to exist and
generally recognized ent in construction activities of the character provided for in the Contract Documents, the
Contractor shall pro grovide notice to the Owner and the Architect before conditions are disturbed and in no
event later than fier first observance of the conditions. The Architect will promptly investigate such
conditions and, if th® Architect determines that they differ materially and cause an increase or decrease in the
Contractor’s cost of, or time required for, performance of any part of the Work, will recommend an equitable
adjustment in the Contract Sum or Contract Time, or both. If the Architect determines that the conditions at the site are
not materially different from those indicated in the Contract Documents and that no change in the terms of the Contract
is justified, the Architect shall promptly notify the Owner and Contractor in writing, stating the reasons. If either party
disputes the Architect’s determination or recommendation, that party may proceed as provided in Article 15.

§ 3.7.5If, in the course of the Work, the Contractor encounters human remains or recognizes the existence of burial
markers, archaeological sites or wetlands not indicated in the Contract Documents, the Contractor shall immediately
suspend any operations that would affect them and shall notify the Owner and Architect. Upon receipt of such notice,
the Owner shall promptly take any action necessary to obtain governmental authorization required to resume the
operations. The Contractor shall continue to suspend such operations until otherwise instructed by the Owner but shall
continue with all other operations that do not affect those remains or features. Requests for adjustments in the Contract
Sum and Contract Time arising from the existence of such remains or features may be made as provided in Article 15.

AIA Document A201™ — 2007. Copyright © 1911, 1915, 1918, 1925, 1937, 1951, 1958, 1961, 1963, 1966, 1970, 1976, 1987, 1997 and 2007 by The American

Init. Institute of Architects, Ali rights reserved. WARNING: This AIA" Document is protected by U.S. Copyright Law and International Treaties. Unauthorized 13
reproduction or distribution of this AIA” Document, or any portion of it, may result in severe civil and criminal penalties, and will be prosecuted to the
I maximum extent possible under the law. This document was produced by AlA software at 19:31:24 on 09/27/2011 under Order No.2416304113_1 which expires

on 03/09/2012, and is not for resale.
User Notes: (726494055)



§ 3.8 ALLOWANCES

§ 3.8.1 The Contractor shall include in the Contract Sum all allowances stated in the Contract Documents. Items
covered by allowances shall be supplied for such amounts and by such persons or entities as the Owner may direct, but
the Contractor shall not be required to employ persons or entities to whom the Contractor has reasonable objection.

§ 3.8.2 Unless otherwise provided in the Contract Documents,

1 Allowances shall cover the cost to the Contractor of materials and equipment delivered at the site and
all required taxes, less applicable trade discounts;

.2 Contractor’s costs for unloading and handling at the site, labor, installation costs, overhead, profit and
other expenses contemplated for stated allowance amounts shall be included in the Contract Sum but
not in the allowances; and

.3 Whenever costs are more than or less than allowances, the Contract Sum shall be adjusted accordingly
by Change Order. The amount of the Change Order shall reflect (1) the difference between actual costs
and the allowances under Section 3.8.2.1 and (2) changes in Contractor’s costs u%r Section 3.8.2.2.

§ 3.8.3 Materials and equipment under an allowance shall be selected by the Owner with @ e promptness.

§ 3.9 SUPERINTENDENT

§ 3.9.1 The Contractor shall employ a competent superintendent and necessary asgiStarig who shall be in attendance at
the Project site during performance of the Work. The superintendent shall repreSent the Contractor, and
communications given to the superintendent shall be as binding as if give@ tractor.

§ 3.9.2 The Contractor, as soon as practicable after award of the Con sh&tf furnish in writing to the Owner
through the Architect the name and qualifications of a proposed sygeriendent. The Architect may reply within 14
days to the Contractor in writing stating (1) whether the Owner Architect has reasonable objection to the
proposed superintendent or (2) that the Architect requires addfti ime to review. Failure of the Architect to reply
within the 14 day period shall constitute notice of no reaso ection.

endent to whom the Owner or Architect has made

§ 3.9.3 The Contractor shall not employ a proposed %
; hange the superintendent without the Owner’s consent,

reasonable and timely objection. The Contractor sh
which shall not unreasonably be withheld or defa

Architect’s information a Contraco ction schedule for the Work. The schedule shall not exceed time limits
current under the Contract Doc sfiall be revised at appropriate intervals as required by the conditions of the
Work and Project, shall be rélat o the entire Project to the extent required by the Contract Documents, and shall

§ 3.10 CONTRACTOR'S CONSTRUCTIO EDULES
§ 3.10.1 The Contractor, promptly a g awarded the Contract, shall prepare and submit for the Owner’s and
&k

provide for expeditious racticable execution of the Work.

§ 3.10.2 The Contrac
as necessary to matl

| prepare a submittal schedule, promptly after being awarded the Contract and thereafter
urrent submittal schedule, and shall submit the schedule(s) for the Architect’s approval.
The Architect’s 1 shall not unreasonably be delayed or withheld. The submittal schedule shall (1) be
coordinated with th® Contractor’s construction schedule, and (2) allow the Architect reasonable time to review
submittals. If the Contractor fails to submit a submittal schedule, the Contractor shall not be entitled to any increase in
Contract Sum or extension of Contract Time based on the time required for review of submittals.

§ 3.10.3 The Contractor shall perform the Work in general accordance with the most recent schedules submitted to the
Owner and Architect.

§ 3.11 DOCUMENTS AND SAMPLES AT THE SITE

The Contractor shall maintain at the site for the Owner one copy of the Drawings, Specifications, Addenda, Change
Orders and other Modifications, in good order and marked currently to indicate field changes and selections made
during construction, and one copy of approved Shop Drawings, Product Data, Samples and similar required
submittals. These shall be available to the Architect and shall be delivered to the Architect for submittal to the Owner
upon completion of the Work as a record of the Work as constructed.
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§ 3.12 SHOP DRAWINGS, PRODUCT DATA AND SAMPLES

§ 3.12.1 Shop Drawings are drawings, diagrams, schedules and other data specially prepared for the Work by the
Contractor or a Subcontractor, Sub-subcontractor, manufacturer, supplier or distributor to illustrate some portion of
the Work.

§ 3.12.2 Product Data are illustrations, standard schedules, performance charts, instructions, brochures, diagrams and
other information furnished by the Contractor to illustrate materials or equipment for some portion of the Work.

§ 3.12.3 Samples are physical examples that illustrate materials, equipment or workmanship and establish standards
by which the Work will be judged.

§ 3.12.4 Shop Drawings, Product Data, Samples and similar submittals are not Contract Documents. Their purpose is
to demonstrate the way by which the Contractor proposes to conform to the information given and the design concept
expressed in the Contract Documents for those portions of the Work for which the Contract Documents require
submittals. Review by the Architect is subject to the limitations of Section 4.2.7. Informational subwittals upon which
the Architect is not expected to take responsive action may be so identified in the Contract Doc Submittals that
are not required by the Contract Documents may be returned by the Architect without acti

§ 3.12.5 The Contractor shall review for compliance with the Contract Documents, gfiprovg,and submit to the
Architect Shop Drawings, Product Data, Samples and similar submittals require }&Zontract Documents in
accordance with the submittal schedule approved by the Architect or, in the absince zf an approved submittal
schedule, with reasonable promptness and in such sequence as to cause no de Work or in the activities of the

Owner or of separate contractors.

§ 3.12.6 By submitting Shop Drawings, Product Data, Samples andgmg submittals, the Contractor represents to the
Owner and Architect that the Contractor has (1) reviewed and approwgd them, (2) determined and verified materials,
field measurements and field construction criteria related ther will do so and (3) checked and coordinated the
information contained within such submittals with the requi of the Work and of the Contract Documents.

§ 3.12.7 The Contractor shall perform no portion of t or which the Contract Documents require submittal and
review of Shop Drawings, Product Data, Sample, submittals until the respective submittal has been
approved by the Architect. < ’

§ 3.12.8 The Work shall be in accordanc @
responsibility for deviations from reqpire .
Drawmgs Product Data, Samp es
in writing of such deviation at

approved submittals except that the Contractor shall not be relieved of
ts of the Contract Documents by the Architect’s approval of Shop
submittals unless the Contractor has specifically informed the Architect
s submlttal and (1) the Architect has given written approval to the specific

deviation as a minor change j ork or (2) a Change Order or Construction Change Directive has been issued
authorizing the deviation. Contractor shall not be relieved of responsibility for errors or omissions in Shop
Drawings, Product D s or similar submittals by the Architect’s approval thereof.

§ 3.12.9 The Contra dlrect specnf’ ic attention, in writing or on resubmitted Shop Drawmgs Product Data,
Samples or simi ittals, to revisions other than those requested by the Architect on previous submittals. In the
absence of such written notice, the Architect’s approval of a resubmission shall not apply to such revisions.

§ 3.12.10 The Contractor shall not be required to provide professional services that constitute the practice of
architecture or engineering unless such services are specifically required by the Contract Documents for a portion of
the Work or unless the Contractor needs to provide such services in order to carry out the Contractor’s responsibilities
for construction means, methods, techniques, sequences and procedures. The Contractor shall not be required to
provide professional services in violation of applicable law. If professional design services or certifications by a
design professional related to systems, materials or equipment are specifically required of the Contractor by the
Contract Documents, the Owner and the Architect will specify all performance and design criteria that such services
must satisfy. The Contractor shall cause such services or certifications to be provided by a properly licensed design
professional, whose signature and seal shall appear on all drawings, calculations, specifications, certifications, Shop
Drawings and other submittals prepared by such professional. Shop Drawings and other submittals related to the Work
designed or certified by such professional, if prepared by others, shall bear such professional’s written approval when
submitted to the Architect. The Owner and the Architect shall be entitled to rely upon the adequacy, accuracy and
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completeness of the services, certifications and approvals performed or provided by such design professionals,
provided the Owner and Architect have specified to the Contractor all performance and design criteria that such
services must satisfy. Pursuant to this Section 3.12.10, the Architect will review, approve or take other appropriate
action on submittals only for the limited purpose of checking for conformance with information given and the design
concept expressed in the Contract Documents. The Contractor shall not be responsible for the adequacy of the
performance and design criteria specified in the Contract Documents.

§ 3.13USE OF SITE

The Contractor shall confine operations at the site to areas permitted by applicable laws, statutes, ordinances, codes,
rules and regulations, and lawful orders of public authorities and the Contract Documents and shall not unreasonably
encumber the site with materials or equipment.

§ 3.14 CUTTING AND PATCHING

§ 3.14.1 The Contractor shall be responsible for cutting, fitting or patching required to complete the Work or to make
its parts fit together properly. All areas requiring cutting, fitting and patching shall be restored to th&gondition existing
prior to the cutting, fitting and patching, unless otherwise required by the Contract Documents.

§ 3.14.2 The Contractor shall not damage or endanger a portion of the Work or fully o ompleted
construction of the Owner or separate contractors by cutting, patching or otherwise gigrintsuch construction, or by
excavation. The Contractor shall not cut or otherwise alter such construction by tha OWNgr or a separate contractor
except with written consent of the Owner and of such separate contractor; such @t shall not be unreasonably
withheld. The Contractor shall not unreasonably withhold from the Owner or te contractor the Contractor’s

consent to cutting or otherwise altering the Work.

§ 3.15 CLEANING UP

§ 3.15.1 The Contractor shall keep the premises and surroundi eNree from accumulation of waste materials or
rubbish caused by operations under the Contract. At completi%le Work, the Contractor shall remove waste
materials, rubbish, the Contractor’s tools, construction equip achinery and surplus materials from and about
the Project.

§ 3.15.2 If the Contractor fails to clean up as proys Qe Contract Documents, the Owner may do so and Owner
shall be entitled to reimbursement from the Con@.

§ 3.16 ACCESS TO WORK

The Contractor shall provide the Ow@%rchitect access to the Work in preparation and progress wherever
located.

§ 3.17 ROYALTIES, PATENTS ANS, COPYRIGHTS

The Contractor shall pay zb&ﬁlties and license fees. The Contractor shall defend suits or claims for infringement of
copyrights and patent i shall hold the Owner and Architect harmless from loss on account thereof, but shall
not be responsible f r@efense or loss when a particular design, process or product of a particular manufacturer or
manufacturers is \ y the Contract Documents, or where the copyright violations are contained in Drawings,
Specifications or 8ther documents prepared by the Owner or Architect. However, if the Contractor has reason to
believe that the required design, process or product is an infringement of a copyright or a patent, the Contractor shall

be responsible for such loss unless such information is promptly furnished to the Architect.

§ 3.18 INDEMNIFICATION

§ 3.18.1 To the fullest extent permitted by law the Contractor shall indemnify and hold harmless the Owner, Architect,
Architect’s consultants, and agents and employees of any of them from and against claims, damages, losses and
expenses, including but not limited to attorneys’ fees, arising out of or resulting from performance of the Work,
provided that such claim, damage, loss or expense is attributable to bodily injury, sickness, disease or death, or to
injury to or destruction of tangible property (other than the Work itself), but only to the extent caused by the negligent
acts or omissions of the Contractor, a Subcontractor, anyone directly or indirectly employed by them or anyone for
whose acts they may be liable, regardless of whether or not such claim, damage, loss or expense is caused in part by a
party indemnified hereunder. Such obligation shall not be construed to negate, abridge, or reduce other rights or
obligations of indemnity that would otherwise exist as to a party or person described in this Section 3.18.
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§ 3.18.2 In claims against any person or entity indemnified under this Section 3.18 by an employee of the Contractor,
a Subcontractor, anyone directly or indirectly employed by them or anyone for whose acts they may be liable, the
indemnification obligation under Section 3.18.1 shall not be limited by a limitation on amount or type of damages,
compensation or benefits payable by or for the Contractor or a Subcontractor under workers’ compensation acts,
disability benefit acts or other employee benefit acts.

ARTICLE 4 ARCHITECT

§ 4.1 GENERAL

§ 4.1.1 The Owner shall retain an architect lawfully licensed to practice architecture or an entity lawfully practicing
architecture in the jurisdiction where the Project is located. That person or entity is identified as the Architect in the
Agreement and is referred to throughout the Contract Documents as if singular in number.

§ 4.1.2 Duties, responsibilities and limitations of authority of the Architect as set forth in the Contract Documents shall

not be restricted, modified or extended without written consent of the Owner, Contractor and Architect. Consent shall

not be unreasonably withheld E
§ 4.1.3 If the employment of the Architect is terminated, the Owner shall employ a success ct as to whom the
Contractor has no reasonable objection and whose status under the Contract DocumK\ hat of the Architect.

§ 4.2 ADMINISTRATION OF THE CONTRACT
§ 4.2.1 The Architect will provide administration of the Contract as described i
an Owner’s representative during construction until the date the Architect issu
Architect will have authority to act on behalf of the Owner only to the e

the @ontract Documents and will be
al Certificate for Payment. The
ided in the Contract Documents.

§ 4.2.2 The Architect will visit the site at intervals appropriate to ta f construction, or as otherwise agreed with

the Owner, to become generally familiar with the progress and f the portion of the Work completed, and to
determine in general if the Work observed is being performed anner indicating that the Work, when fully
completed, will be in accordance with the Contract Docume ever the Architect will not be required to make

exhaustive or continuous on-site inspections to check the or quantity of the Work. The Architect will not have
control over, charge of, or responsibility for, the cons eans, methods, techniques, sequences or procedures, or
for the safety precautions and programs in conne@ e Work, since these are solely the Contractor’s rights and

responsibilities under the Contract Documents, §cep§as provided in Section 3.3.1.

§ 4.2.3 On the basis of the site visits, the itect will keep the Owner reasonably informed about the progress and
quality of the portion of the Work coprpietey, and report to the Owner (1) known deviations from the Contract
Documents and from the most rec ‘uction schedule submitted by the Contractor, and (2) defects and
deficiencies observed in the W chitect will not be responsible for the Contractor’s failure to perform the
Work in accordance with thesrequi§ements of the Contract Documents. The Architect will not have control over or
charge of and will not be &sible for acts or omissions of the Contractor, Subcontractors, or their agents or

employees, or any oth sois or entities performing portions of the Work.

§ 4.2.4 COMMUNICA ACILITATING CONTRACT ADMINISTRATION

Except as otherw ided in the Contract Documents or when direct communications have been specially
authorized, the Own®r and Contractor shall endeavor to communicate with each other through the Architect about
matters arising out of or relating to the Contract. Communications by and with the Architect’s consultants shall be
through the Architect. Communications by and with Subcontractors and material suppliers shail be through the
Contractor. Communications by and with separate contractors shall be through the Owner.

§ 4.2.5 Based on the Architect’s evaluations of the Contractor’s Applications for Payment, the Architect will review
and certify the amounts due the Contractor and will issue Certificates for Payment in such amounts.

§ 4.2.6 The Architect has authority to reject Work that does not conform to the Contract Documents. Whenever the
Architect considers it necessary or advisable, the Architect will have authority to require inspection or testing of the
Work in accordance with Sections 13.5.2 and 13.5.3, whether or not such Work is fabricated, installed or completed.
However, neither this authority of the Architect nor a decision made in good faith either to exercise or not to exercise
such authority shall give rise to a duty or responsibility of the Architect to the Contractor, Subcontractors, material and
equipment suppliers, their agents or employees, or other persons or entities performing portions of the Work.
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§ 4.2.7 The Architect will review and approve, or take other appropriate action upon, the Contractor’s submittals such
as Shop Drawings, Product Data and Samples, but only for the limited purpose of checking for conformance with
information given and the design concept expressed in the Contract Documents. The Architect’s action will be taken
in accordance with the submittal schedule approved by the Architect or, in the absence of an approved submittal
schedule, with reasonable promptness while allowing sufficient time in the Architect’s professional judgment to
permit adequate review. Review of such submittals is not conducted for the purpose of determining the accuracy and
completeness of other details such as dimensions and quantities, or for substantiating instructions for installation or
performance of equipment or systems, all of which remain the responsibility of the Contractor as required by the
Contract Documents. The Architect’s review of the Contractor’s submittals shall not relieve the Contractor of the
obligations under Sections 3.3, 3.5 and 3.12. The Architect’s review shall not constitute approval of safety precautions
or, unless otherwise specifically stated by the Architect, of any construction means, methods, techniques, sequences or
procedures. The Architect’s approval of a specific item shall not indicate approval of an assembly of which the item is
a component.

§ 4.2.8 The Architect will prepare Change Orders and Construction Change Directives, and m%ﬁze minor
changes in the Work as provided in Section 7.4. The Architect will investigate and make d tions and
recommendations regarding concealed and unknown conditions as provided in Section @

§ 4.2.9 The Architect will conduct inspections to determine the date or dates of Sybstantig} Completion and the date of
final completion; issue Certificates of Substantial Completion pursuant to Secti receive and forward to the
Owner, for the Owner’s review and records, written warranties and related do required by the Contract and
assembled by the Contractor pursuant to Section 9.10; and issue a final ificale for Payment pursuant to Section
9.10.

§ 4.2.10 If the Owner and Architect agree, the Architect will prgylde‘age Or more project representatives to assist in
carrying out the Architect’s responsibilities at the site. The du%ponsibilities and limitations of authority of such
project representatives shall be as set forth in an exhibit to b&\ orated in the Contract Documents.

§ 4.2.11 The Architect will interpret and decide matt rning performance under, and requirements of, the
Contract Documents on written request of either or Contractor. The Architect’s response to such requests
will be made in writing within any time limits a@d)mon or otherwise with reasonable promptness.

§ 4.2.12 Interpretations and decisions of itect will be consistent with the intent of, and reasonably inferable
from, the Contract Documents and wilj-bs iting or in the form of drawings. When making such interpretations and
decisions, the Architect will endeayd dcure faithful performance by both Owner and Contractor, will not show
partiality to either and will not hg’ligb®=r results of interpretations or decisions rendered in good faith.

§ 4.2.13 The Architect’s d;%l:s on matters relating to aesthetic effect will be final if consistent with the intent

Architect’s respo uch requests will be made in writing within any time limits agreed upon or otherwise with
reasonable promp If appropriate, the Architect will prepare and issue supplemental Drawings and Specifications
in response to the requests for information.

expressed in the Contr@ chments.
§ 4.214 The Archites review and respond to requests for information about the Contract Documents. The
tness.

ARTICLE 5 SUBCONTRACTORS

§ 5.1 DEFINITIONS

§ 5.1.1 A Subcontractor is a person or entity who has a direct contract with the Contractor to perform a portion of the
Work at the site. The term "Subcontractor” is referred to throughout the Contract Documents as if singular in number
and means a Subcontractor or an authorized representative of the Subcontractor. The term "Subcontractor” does not
include a separate contractor or subcontractors of a separate contractor.

§ 5.1.2 A Sub-subcontractor is a person or entity who has a direct or indirect contract with a Subcontractor to perform
a portion of the Work at the site. The term "Sub-subcontractor” is referred to throughout the Contract Documents as if
singular in number and means a Sub-subcontractor or an authorized representative of the Sub-subcontractor.
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§ 5.2 AWARD OF SUBCONTRACTS AND OTHER CONTRACTS FOR PORTIONS OF THE WORK

§ 5.2.1 Unless otherwise stated in the Contract Documents or the bidding requirements, the Contractor, as soon as
practicable after award of the Contract, shall furnish in writing to the Owner through the Architect the names of
persons or entities (including those who are to furnish materials or equipment fabricated to a special design) proposed
for each principal portion of the Work. The Architect may reply within 14 days to the Contractor in writing stating (1)
whether the Owner or the Architect has reasonable objection to any such proposed person or entity or (2) that the
Architect requires additional time for review. Failure of the Owner or Architect to reply within the 14-day period shall
constitute notice of no reasonable objection.

§ 5.2.2 The Contractor shall not contract with a proposed person or entity to whom the Owner or Architect has made
reasonable and timely objection. The Contractor shall not be required to contract with anyone to whom the Contractor
has made reasonable objection.

§ 5.2.3 If the Owner or Architect has reasonable objection to a person or entity proposed by the Contractor, the
Contractor shall propose another to whom the Owner or Architect has no reasonable objection. If¥qe proposed but
rejected Subcontractor was reasonably capable of performing the Work, the Contract Sum and €@
increased or decreased by the difference, if any, occasioned by such change, and an appropjfate
issued before commencement of the substitute Subcontractor’s Work. However, no incrga %
Contract Time shall be allowed for such change unless the Contractor has acted pro th
submitting names as required.

§ 5.2.4 The Contractor shall not substitute a Subcontractor, person or entity p C)y selected if the Owner or
Architect makes reasonable objection to such substitution.

d responsively in

§ 5.3 SUBCONTRACTUAL RELATIONS
By appropriate agreement, written where legally required for vali
to the extent of the Work to be performed by the Subcontracto
Documents, and to assume toward the Contractor all the ob
for safety of the Subcontractor’s Work, which the Contra these Documents, assumes toward the Owner and
Architect. Each subcontract agreement shall preservg @» tect the rights of the Owner and Architect under the
Contract Documents with respect to the Work to ged by the Subcontractor so that subcontracting thereof will

Nhe Contractor shall require each Subcontractor,
bound to the Contractor by terms of the Contract
and responsibilities, including the responsibility

not prejudice such rights, and shall allow to the Gubcgntractor, unless specifically provided otherwise in the
subcontract agreement, the benefit of all rights, r ies and redress against the Contractor that the Contractor, by the
Contract Documents, has against the Owg @ul ere appropriate, the Contractor shall require each Subcontractor to
enter into similar agreements with Syb=syBlontractors. The Contractor shall make available to each proposed
Subcontractor, prior to the executi subcontract agreement, copies of the Contract Documents to which the
Subcontractor will be bound, ang, itten request of the Subcontractor, identify to the Subcontractor terms and
conditions of the proposed sybcogact agreement that may be at variance with the Contract Documents.

A

W

Subcontractors will similg#f make copies of applicable portions of such documents available to their respective
proposed Sub-subcon

§ 5.4 CONTINGENT MENT OF SUBCONTRACTS

agreement for a portion of the Work is assigned by the Contractor to the Owner, provided that

.1 assighment is effective only after termination of the Contract by the Owner for cause pursuant to
Section 14.2 and only for those subcontract agreements that the Owner accepts by notifying the
Subcontractor and Contractor in writing; and

.2 assignment is subject to the prior rights of the surety, if any, obligated under bond relating to the

Contract.

When the Owner accepts the assignment of a subcontract agreement, the Owner assumes the Contractor’s rights and
obligations under the subcontract.

§ 5.4.2 Upon such assignment, if the Work has been suspended for more than 30 days, the Subcontractor’s
compensation shall be equitably adjusted for increases in cost resulting from the suspension.

§ 5.4.3 Upon such assignment to the Owner under this Section 5.4, the Owner may further assign the subcontract to a
successor contractor or other entity. If the Owner assigns the subcontract to a successor contractor or other entity, the
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Owner shall nevertheless remain legally responsible for all of the successor contractor’s obligations under the
subcontract.

ARTICLE 6 CONSTRUCTION BY OWNER OR BY SEPARATE CONTRACTORS

§ 6.1 OWNER'S RIGHT TO PERFORM CONSTRUCTION AND TO AWARD SEPARATE CONTRACTS

§ 6.1.1 The Owner reserves the right to perform construction or operations related to the Project with the Owner’s own
forces, and to award separate contracts in connection with other portions of the Project or other construction or
operations on the site under Conditions of the Contract identical or substantially similar to these including those
portions related to insurance and waiver of subrogation. If the Contractor claims that delay or additional cost is
involved because of such action by the Owner, the Contractor shall make such Claim as provided in Article 15.

§ 6.1.2 When separate contracts are awarded for different portions of the Project or other construction or operations on
the site, the term "Contractor” in the Contract Documents in each case shall mean the Contractor who executes each
separate Owner-Confractor Agreement.

§ 6.1.3 The Owner shall provide for coordination of the activities of the Owner’s own forces a@«:h separate
contractor with the Work of the Contractor, who shall cooperate with them. The Contractor pawticipate with other
separate contractors and the Owner in reviewing their construction schedules. The ContragtOgshgfl make any revisions
to the construction schedule deemed necessary after a joint review and mutual agree rme construction schedules
shall then constitute the schedules to be used by the Contractor, separate contract@ e Owner until subsequently
revised.

§ 6.1.4 Unless otherwise provided in the Contract Documents, when the QWger gerforms construction or operations
related to the Project with the Owner’s own forces, the Owner shall be «3 ed"to be subject to the same obligations
and to have the same rights that apply to the Contractor under the GgndMNons of the Contract, including, without
excluding others, those stated in Article 3, this Article 6 and Arigles I1 and 12.

§ 6.2 MUTUAL RESPONSIBILITY

§ 6.2.1 The Contractor shall afford the Owner and separg ctors reasonable opportunity for introduction and
storage of their materials and equipment and perfor @\ eir activities, and shall connect and coordinate the
Contractor’s construction and operations with th eguiired by the Contract Documents.

§ 6.2.2 If part of the Contractor’s Work depgads oper execution or results upon construction or operations by the
Owner or a separate contractor, the Contr @ hall, prior to proceeding with that portion of the Work, promptly report
to the Architect apparent discrepancicp

Owner’s or separate contractor’sgo, £d or partially completed construction is fit and proper to receive the
Contractor’s Work, excepta&| cts not then reasonably discoverable.
re

§ 6.2.3 The Contractor gire burse the Owner for costs the Owner incurs that are payable to a separate contractor
ad @ elays, improperly timed activities or defective construction. The Owner shall be
responsible to the CoNg'etOr for costs the Contractor incurs because of a separate contractor’s delays, improperly
timed activities, daqage to the Work or defective construction.

§ 6.2.4 The Contractor shall promptly remedy damage the Contractor wrongfully causes to completed or partially
completed construction or to property of the Owner or separate contractors as provided in Section 10.2.5.

§ 6.2.5 The Owner and each separate contractor shall have the same responsibilities for cutting and patching as are
described for the Contractor in Section 3.14.

§ 6.3 OWNER'S RIGHT TO CLEAN UP

If a dispute arises among the Contractor, separate contractors and the Owner as to the responsibility under their
respective contracts for maintaining the premises and surrounding area free from waste materials and rubbish, the
Owner may clean up and the Architect will allocate the cost among those responsible.
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ARTICLE 7 CHANGES IN THE WORK

§ 7.1 GENERAL

§ 7.1.1 Changes in the Work may be accomplished after execution of the Contract, and without invalidating the
Contract, by Change Order, Construction Change Directive or order for a minor change in the Work, subject to the
limitations stated in this Article 7 and elsewhere in the Contract Documents.

§ 7.1.2 A Change Order shall be based upon agreement among the Owner, Contractor and Architect; a Construction
Change Directive requires agreement by the Owner and Architect and may or may not be agreed to by the Contractor;
an order for a minor change in the Work may be issued by the Architect alone.

§ 7.1.3 Changes in the Work shall be performed under applicable provisions of the Contract Documents, and the
Contractor shall proceed promptly, unless otherwise provided in the Change Order, Construction Change Directive or
order for a minor change in the Work.

§ 7.2 CHANGE ORDERS 1\.
§ 7.2 A Change Order is a written instrument prepared by the Architect and signed by the O =Sontractor and
Architect stating their agreement upon all of the following:

A The change in the Work;

.2 The amount of the adjustment, if any, in the Contract Sum; and &\

.3 The extent of the adjustment, if any, in the Contract Time. C)

§ 7.3 CONSTRUCTION CHANGE DIRECTIVES

§ 7.3.1 A Construction Change Directive is a written order prepared by
Architect, directing a change in the Work prior to agreement on adju
Time, or both. The Owner may by Construction Change Directive jth
the Work within the general scope of the Contract consisting of.addi
Sum and Contract Time being adjusted accordingly.

chltect and signed by the Owner and

if any, in the Contract Sum or Contract
invalidating the Contract, order changes in
s, deletions or other revisions, the Contract

§ 7.3.2 A Construction Change Directive shall be used i %ence of total agreement on the terms of a Change
Order. 6

§ 7.3.3 If the Construction Change Directive pr@for an adjustment to the Contract Sum, the adjustment shall be
based on one of the following methods:
.1 Mutual acceptance of a | properly itemized and supported by sufficient substantiating data to

permit evaluation;
.2 Unit prices stated ip, tRe tract Documents or subsequently agreed upon;
.3 Cost to be deter iM®¥manner agreed upon by the parties and a mutually acceptable fixed or

percentage feg; or
4 As provide&ection 7.3.7.

§ 7.3.4 If unit price, in the Contract Documents or subsequently agreed upon, and if quantities originally
contemplated ar M§ changed in a proposed Change Order or Construction Change Directive so that

rices to quantities of Work proposed will cause substantial inequity to the Owner or
Contractor, the applitable unit prices shall be equitably adjusted.

§ 7.3.5 Upon receipt of a Construction Change Directive, the Contractor shall promptly proceed with the change in the
Work involved and advise the Architect of the Contractor’s agreement or disagreement with the method, if any,
provided in the Construction Change Directive for determining the proposed adjustment in the Contract Sum or
Contract Time.

§ 7.3.6 A Construction Change Directive signed by the Contractor indicates the Contractor’s agreement therewith,
including adjustment in Contract Sum and Contract Time or the method for determining them. Such agreement shall
be effective immediately and shall be recorded as a Change Order.

§ 7.3.7 If the Contractor does not respond promptly or disagrees with the method for adjustment in the Contract Sum,
the Architect shall determine the method and the adjustment on the basis of reasonable expenditures and savings of
those performing the Work attributable to the change, including, in case of an increase in the Contract Sum, an amount

AlA Document A201™ — 2007. Copyright © 1911, 1915, 1918, 1925, 1937, 1951, 1958, 1961, 1963, 1966, 1970, 1976, 1987, 1997 and 2007 by The American

Init. Institute of Architects. All rights reserved. WARNING: This AIA™ Document Is protected by U.S. Copyright Law and International Treaties. Unauthorized 21
reproduction or distribution of this AIA” Document, or any portion of it, may result in severe civil and criminal penalties, and will be prosecuted to the
! maximum extent possible under the law. This document was produced by AIA software at 19:31:24 on 09/27/2011 under Order No.2416304113_1 which expires

on 03/09/2012, and is not for resale.
User Notes: (726494055)



for overhead and profit as set forth in the Agreement, or if no such amount is set forth in the Agreement, a reasonable
amount. In such case, and also under Section 7.3.3.3, the Contractor shall keep and present, in such form as the
Architect may prescribe, an itemized accounting together with appropriate supporting data. Unless otherwise provided
in the Contract Documents, costs for the purposes of this Section 7.3.7 shall be limited to the following:
A Costs of labor, including social security, old age and unemployment insurance, fringe benefits required
by agreement or custom, and workers’ compensation insurance;
.2 Costs of materials, supplies and equipment, including cost of transportation, whether incorporated or

consumed,

.3 Rental costs of machinery and equipment, exclusive of hand tools, whether rented from the Contractor
or others;

4  Costs of premiums for all bonds and insurance, permit fees, and sales, use or similar taxes related to the
Work; and

.5  Additional costs of supervision and field office personnel directly attributable to the change.

decrease in the Contract Sum shall be actual net cost as confirmed by the Architect. When bot ns and credits
covering related Work or substitutions are involved in a change, the allowance for overhea it shall be figured
on the basis of net increase, if any, with respect to that change. \I

§ 7.3.8 The amount of credit to be allowed by the Contractor to the Owner for a deletion or changgat results in a net

may request payment for Work completed under the Construction Change Direcive iy Applications for Payment. The
Architect will make an interim determination for purposes of monthly certifica§ payment for those costs and
certify for payment the amount that the Architect determines, in the Archit®¢’s professional judgment, to be
reasonably justified. The Architect’s interim determination of cost sha stthe Contract Sum on the same basis as
a Change Order, subject to the right of either party to disagree and g8seM{a Claim in accordance with Article 15.

§ 7.3.9 Pending final determination of the total cost of a Construction Change DCB/ o the Owner, the Contractor

§ 7.3.10 When the Owner and Contractor agree with a determiagsiey made by the Architect concerning the
adjustments in the Contract Sum and Contract Time, or otheNyi ach agreement upon the adjustments, such
agreement shall be effective immediately and the Archite repare a Change Order. Change Orders may be

issued for all or any part of a Construction Change D @

§ 7.4 MINOR CHANGES IN THE WORK Q
The Architect has authority to order minor ghang®siff the Work not involving adjustment in the Contract Sum or
extension of the Contract Time and not @ tent with the intent of the Contract Documents. Such changes will be
effected by written order signed by tb itect and shall be binding on the Owner and Contractor.

ARTICLE 8 TIME

§ 8.1 DEFINITIONS
§ 8.1.1 Unless otherwise w& , Contract Time is the period of time, including authorized adjustments, allotted in
the Contract Documen stantial Completion of the Work.

§ 8.1.2 The date of C cement of the Work is the date established in the Agreement.

§ 8.1.3 The date of Substantial Completion is the date certified by the Architect in accordance with Section 9.8.

§ 8.1.4 The term "day" as used in the Contract Documents shall mean calendar day unless otherwise specifically
defined.

§ 8.2 PROGRESS AND COMPLETION
§ 8.2.1 Time limits stated in the Contract Documents are of the essence of the Contract. By executing the Agreement
the Contractor confirms that the Contract Time is a reasonable period for performing the Work.

§ 8.2.2 The Contractor shall not knowingly, except by agreement or instruction of the Owner in writing, prematurely
commence operations on the site or elsewhere prior to the effective date of insurance required by Article 11 to be
furnished by the Contractor and Owner. The date of commencement of the Work shall not be changed by the effective
date of such insurance.
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§ 8.2.3 The Contractor shall proceed expeditiously with adequate forces and shall achieve Substantial Completion
within the Contract Time.

§ 8.3 DELAYS AND EXTENSIONS OF TIME

§ 8.3.1 If the Contractor is delayed at any time in the commencement or progress of the Work by an act or neglect of
the Owner or Architect, or of an employee of either, or of a separate contractor employed by the Owner; or by changes
ordered in the Work; or by labor disputes, fire, unusual delay in deliveries, unavoidable casualties or other causes
beyond the Contractor’s control; or by delay authorized by the Owner pending mediation and arbitration; or by other
causes that the Architect determines may justify delay, then the Contract Time shall be extended by Change Order for
such reasonable time as the Architect may determine.

§ 8.3.2 Claims relating to time shall be made in accordance with applicable provisions of Article 15.

§ 8.3.3 This Section 8.3 does not preclude recovery of damages for delay by either party under other provisions of the
Contract Documents.

ARTICLE 9 PAYMENTS AND COMPLETION

§ 9.1 CONTRACT SUM Q
The Contract Sum is stated in the Agreement and, including authorized adjustments, x ount payable by the
Owner to the Contractor for performance of the Work under the Contract Docu

§ 9.2 SCHEDULE OF VALUES

Where the Contract is based on a stipulated sum or Guaranteed Maximum iceythe Contractor shall submit to the
Architect, before the first Application for Payment, a schedule of val ng the entire Contract Sum to the
various portions of the Work and prepared in such form and suppo such data to substantiate its accuracy as the
Architect may require. This schedule, unless objected to by the AfciNtect,”shall be used as a basis for reviewing the
Contractor’s Applications for Payment.

§ 9.3 APPLICATIONS FOR PAYMENT %

§ 9.3.1 At least ten days before the date established ffir edgNprogress payment, the Contractor shall submit to the
Architect an itemized Application for Payment p ﬁ accordance with the schedule of values, if required under
Section 9.2, for completed portions of the Worl@cﬁI application shall be notarized, ifrequired, and supported by
such data substantiating the Contractor’s right to ent as the Owner or Architect may require, such as copies of
requisitions from Subcontractors and m@ppliers, and shall reflect retainage if provided for in the Contract

Documents.

the Work that have been properlZ@uthorized by Construction Change Directives, or by interim determinations of the

§ 9.3.1.1 As provided in Secum« applications may include requests for payment on account of changes in
Architect, but not yet incl in Change Orders.

yment shall not include requests for payment for portions of the Work for which the
- 0 pay a Subcontractor or material supplier, unless such Work has been performed by others
ends to pay.

Contractor does not 1y
whom the ContraQlo

§ 9.3.2 Unless otherwise provided in the Contract Documents, payments shall be made on account of materials and
equipment delivered and suitably stored at the site for subsequent incorporation in the Work. If approved in advance
by the Owner, payment may similarly be made for materials and equipment suitably stored off the site at a location
agreed upon in writing. Payment for materials and equipment stored on or off the site shall be conditioned upon
compliance by the Contractor with procedures satisfactory to the Owner to establish the Owner’s title to such materials
and equipment or otherwise protect the Owner’s interest, and shall include the costs of applicable insurance, storage
and transportation to the site for such materials and equipment stored off the site.

§ 9.3.3 The Contractor warrants that title to all Work covered by an Application for Payment will pass to the Owner no
later than the time of payment. The Contractor further warrants that upon submittal of an Application for Payment all
Work for which Certificates for Payment have been previously issued and payments received from the Owner shall, to
the best of the Contractor’s knowledge, information and belief, be free and clear of liens, claims, security interests or
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encumbrances in favor of the Contractor, Subcontractors, material suppliers, or other persons or entities making a
claim by reason of having provided labor, materials and equipment relating to the Work.

§ 9.4 CERTIFICATES FOR PAYMENT

§ 9.4.1 The Architect will, within seven days after receipt of the Contractor’s Application for Payment, either issue to
the Owner a Certificate for Payment, with a copy to the Contractor, for such amount as the Architect determines is
properly due, or notify the Contractor and Owner in writing of the Architect’s reasons for withholding certification in
whole or in part as provided in Section 9.5.1.

§ 9.4.2 The issuance of a Certificate for Payment will constitute a representation by the Architect to the Owner, based
on the Architect’s evaluation of the Work and the data comprising the Application for Payment, that, to the best of the
Architect’s knowledge, information and belief, the Work has progressed to the point indicated and that the quality of
the Work is in accordance with the Contract Documents. The foregoing representations are subject to an evaluation of
the Work for conformance with the Contract Documents upon Substantial Completion, to results of subsequent tests
and inspections, to correction of minor deviations from the Contract Documents prior to completiOg and to specific
qualifications expressed by the Architect. The issuance of a Certificate for Payment will furthe Hute a

representation that the Contractor is entitled to payment in the amount certified. However, % ce of a Certificate
iMyusOn-site inspections to

for Payment will not be a representation that the Architect has (1) made exhaustive or cg

§ 9.5 DECISIONS TO WITHHOLD CERTIFICATION
§ 9.5.1 The Architect may withhold a Certificate for Payment in whyfle oN{n part, to the extent reasonably necessary to
protect the Owner, if in the Architect’s opinion the representatigns toSge Owner required by Section 9.4.2 cannot be
made. If the Architect is unable to certify payment in the amo-%he Application, the Architect will notify the
Contractor and Owner as provided in Section 9.4.1. If the Co and Architect cannot agree on a revised amount,
the Architect will promptly issue a Certificate for Paym amount for which the Architect is able to make such
representations to the Owner. The Architect may als a Certificate for Payment or, because of subsequently
discovered evidence, may nullify the whole or a ertificate for Payment previously issued, to such extent as
may be necessary in the Architect’s opinion to p@the Owner from loss for which the Contractor is responsible,
ibed in Section 3.3.2, because of

including loss resulting from acts and omisgigns
A defective Work not rem
2 third party claims filedemgdsgnable evidence indicating probable filing of such claims unless security
- @- ovided by the Contractor;

orte’make payments properly to Subcontractors or for labor, materials or

.3 failure of the Congfa

equipment;

4  reasonable &;e at the Work cannot be completed for the unpaid balance of the Contract Sum;

.5 damagegethe er or a separate contractor;

.6  reasq dence that the Work will not be completed within the Contract Time, and that the unpaid
ba Pedfld not be adequate to cover actual or liquidated damages for the anticipated delay; or

J  rep ailure to carry out the Work in accordance with the Contract Documents.

§ 9.5.2 When the above reasons for withholding certification are removed, certification will be made for amounts
previously withheld.

§ 9.5.3 If the Architect withholds certification for payment under Section 9.5.1.3, the Owner may, at its sole option,
issue joint checks to the Contractor and to any Subcontractor or material or equipment suppliers to whom the
Contractor failed to make payment for Work properly performed or material or equipment suitably delivered. If the
Owner makes payments by joint check, the Owner shall notify the Architect and the Architect will reflect such
payment on the next Certificate for Payment.

§ 9.6 PROGRESS PAYMENTS
§ 9.6.1 After the Architect has issued a Certificate for Payment, the Owner shall make payment in the manner and
within the time provided in the Contract Documents, and shall so notify the Architect.
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§ 9.6.2 The Contractor shall pay each Subcontractor no later than seven days after receipt of payment from the Owner
the amount to which the Subcontractor is entitled, reflecting percentages actually retained from payments to the
Contractor on account of the Subcontractor’s portion of the Work. The Contractor shall, by appropriate agreement
with each Subcontractor, require each Subcontractor to make payments to Sub-subcontractors in a similar manner.

§ 9.6.3 The Architect will, on request, furnish to a Subcontractor, if practicable, information regarding percentages of
completion or amounts applied for by the Contractor and action taken thereon by the Architect and Owner on account
of portions of the Work done by such Subcontractor.

§ 9.6.4 The Owner has the right to request written evidence from the Contractor that the Contractor has properly paid
Subcontractors and material and equipment suppliers amounts paid by the Owner to the Contractor for subcontracted
Work. If the Contractor fails to furnish such evidence within seven days, the Owner shall have the right to contact
Subcontractors to ascertain whether they have been properly paid. Neither the Owner nor Architect shall have an
obligation to pay or to see to the payment of money to a Subcontractor, except as may otherwise be required by law.

§ 9.6.5 Contractor payments to material and equipment suppliers shall be treated in a manner S¥Q¥ that provided

in Sections 9.6.2, 9.6.3 and 9.6.4. Q
§ 9.6.6 A Certificate for Payment, a progress payment, or partial or entire use or oc an\o the Project by the
Owner shall not constitute acceptance of Work not in accordance with the Contt; ments.

al sum of the Contract Sum,
trdctors and suppliers shall be held by
ished materials, or both, under

§ 9.6.7 Uniess the Contractor provides the Owner with a payment bond in the
payments received by the Contractor for Work properly performed by S
the Contractor for those Subcontractors or suppliers who performed
contract with the Contractor for which payment was made by the ing contained herein shall require
money to be placed in a separate account and not commingied ey of the Contractor, shall create any fiduciary
liability or tort liability on the part of the Contractor for breach{ofgmyst or shall entitle any person or entity to an award
of punitive damages against the Contractor for breach of the?q ipfments of this provision.

§ 9.7 FAILURE OF PAYMENT
If the Architect does not issue a Certificate for P ough no fault of the Contractor, within seven days after
receipt of the Contractor’s Application for Payngl if the Owner does not pay the Contractor within seven days
after the date established in the Contract Dgcum

dispute resolution, then the Contractor

e amount certified by the Architect or awarded by binding
n seven additional days’ written notice to the Owner and Architect,
wing has been received. The Contract Time shall be extended

stop the Work until payment of the appewp
appropriately and the Contract Su increased by the amount of the Contractor’s reasonable costs of
shut-down, delay and start-up, pis jnteneSt as provided for in the Contract Documents.

§ 9.8 SUBSTANTIAL cowwﬁr‘lgn
§ 9.8.1 Substantial CompplgtioNs the stage in the progress of the Work when the Work or designated portion thereof is
sufficiently complete rdance with the Contract Documents so that the Owner can occupy or utilize the Work for
its intended use.

§ 9.8.2 When the COntractor considers that the Work, or a portion thereof which the Owner agrees to accept
separately, is substantially complete, the Contractor shall prepare and submit to the Architect a comprehensive list of
items to be completed or corrected prior to final payment. Failure to include an item on such list does not alter the
responsibility of the Contractor to complete all Work in accordance with the Contract Documents.

§ 9.8.3 Upon receipt of the Contractor’s list, the Architect will make an inspection to determine whether the Work or
designated portion thereof is substantially complete. If the Architect’s inspection discloses any item, whether or not
included on the Contractor’s list, which is not sufficiently complete in accordance with the Contract Documents so
that the Owner can occupy or utilize the Work or designated portion thereof for its intended use, the Contractor shall,
before issuance of the Certificate of Substantial Completion, complete or correct such item upon notification by the
Architect. In such case, the Contractor shall then submit a request for another inspection by the Architect to determine
Substantial Completion.
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§ 9.8.4 When the Work or designated portion thereof is substantially complete, the Architect will prepare a Certificate
of Substantial Completion that shall establish the date of Substantial Completion, shall establish responsibilities of the
Owner and Contractor for security, maintenance, heat, utilities, damage to the Work and insurance, and shall fix the
time within which the Contractor shall finish all items on the list accompanying the Certificate. Warranties required by
the Contract Documents shall commence on the date of Substantial Completion of the Work or designated portion
thereof unless otherwise provided in the Certificate of Substantial Completion.

§ 9.8.5 The Certificate of Substantial Completion shall be submitted to the Owner and Contractor for their written
acceptance of responsibilities assigned to them in such Certificate. Upon such acceptance and consent of surety, if any,
the Owner shall make payment of retainage applying to such Work or designated portion thereof. Such payment shall
be adjusted for Work that is incomplete or not in accordance with the requirements of the Contract Documents.

§ 9.9 PARTIAL OCCUPANCY OR USE

§ 9.9.1 The Owner may occupy or use any completed or partially completed portion of the Work at any stage when
such portion is designated by separate agreement with the Contractor, provided such occupancy oNyse is consented to
by the insurer as required under Section 11.3.1.5 and authorized by public authorities having j&
Project. Such partial occupancy or use may commence whether or not the portion is substg
the Owner and Contractor have accepted in writing the responsibilities assigned to eacho ‘
retainage, if any, security, maintenance, heat, utilities, damage to the Work and insypdnceéNgnd have agreed in writing
concerning the period for correction of the Work and commencement of warrantjes refNjred by the Contract
Documents. When the Contractor considers a portion substantially complete, ctor shall prepare and submit
a list to the Architect as provided under Section 9.8.2. Consent of the Contra ial occupancy or use shall not
be unreasonably withheld. The stage of the progress of the Work shall b ined by written agreement between
the Owner and Contractor or, if no agreement is reached, by decision e itect.

§ 9.9.2 Immediately prior to such partial occupancy or use, @ ntractor and Architect shall jointly inspect

the area to be occupied or portion of the Work to be used in ofd determine and record the condition of the Work.
§ 9.9.3 Unless otherwise agreed upon, partial occupanc %ia portion or portions of the Work shall not constitute
acceptance of Work not complying with the require he Contract Documents.

§ 9.10 FINAL COMPLETION AND FINAL PAYM<NT l
§ 9.10.1 Upon receipt of the Contractor’s wrjtten'asiCe that the Work is ready for final inspection and acceptance and
upon receipt of a final Application for P the Architect will promptly make such inspection and, when the
Architect finds the Work acceptable yadeNhe Contract Documents and the Contract fully performed, the Architect
will promptly issue a final Certifi aayment stating that to the best of the Architect’s knowledge, information
and belief, and on the basis of ct’s on-site visits and inspections, the Work has been completed in
accordance with terms and condi¥pns of the Contract Documents and that the entire balance found to be due the
Contractor and noted in tyé:: Cértificate is due and payable. The Architect’s final Certificate for Payment will
constitute a further rej taWpn that conditions listed in Section 9.10.2 as precedent to the Contractor’s being
entitled to final paym@e been fulfilled.

§ 9.10.2 Neither ent nor any remaining retained percentage shall become due until the Contractor submits to
the Architect (1) an‘affidavit that payrolls, bills for materials and equipment, and other indebtedness connected with
the Work for which the Owner or the Owner’s property might be responsible or encumbered (less amounts withheld
by Owner) have been paid or otherwise satisfied, (2) a certificate evidencing that insurance required by the Contract
Documents to remain in force after final payment is currently in effect and will not be canceled or allowed to expire
until at least 30 days’ prior written notice has been given to the Owner, (3) a written statement that the Contractor
knows of no substantial reason that the insurance will not be renewable to cover the period required by the Contract
Documents, (4) consent of surety, if any, to final payment and (5), if required by the Owner, other data establishing
payment or satisfaction of obligations, such as receipts, releases and waivers of liens, claims, security interests or
encumbrances arising out of the Contract, to the extent and in such form as may be designated by the Owner. If a
Subcontractor refuses to furnish a release or waiver required by the Owner, the Contractor may furnish a bond
satisfactory to the Owner to indemnify the Owner against such lien. If such lien remains unsatisfied after payments are
made, the Contractor shall refund to the Owner all money that the Owner may be compelled to pay in discharging such
lien, including all costs and reasonable attorneys’ fees.
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§ 9.10.3 If, after Substantial Completion of the Work, final completion thereof is materially delayed through no fault
of the Contractor or by issuance of Change Orders affecting final completion, and the Architect so confirms, the
Owner shall, upon application by the Contractor and certification by the Architect, and without terminating the
Contract, make payment of the balance due for that portion of the Work fully completed and accepted. If the remaining
balance for Work not fully completed or corrected is less than retainage stipulated in the Contract Documents, and if
bonds have been furnished, the written consent of surety to payment of the balance due for that portion of the Work
fully completed and accepted shall be submitted by the Contractor to the Architect prior to certification of such
payment. Such payment shall be made under terms and conditions governing final payment, except that it shall not
constitute a waiver of claims.

§ 9.10.4 The making of final payment shall constitute a waiver of Claims by the Owner except those arising from
A liens, Claims, security interests or encumbrances arising out of the Contract and unsettled;
.2 failure of the Work to comply with the requirements of the Contract Documents; or
.3 terms of special warranties required by the Contract Documents.

§ 9.10.5 Acceptance of final payment by the Contractor, a Subcontractor or material supplier sestitute a waiver
of claims by that payee except those previously made in writing and identified by that paye ttled at the time of
final Application for Payment. é

§ 10.1 SAFETY PRECAUTIONS AND PROGRAMS
The Contractor shall be responsible for initiating, maintaining and supervisin
connection with the performance of the Contract.

ARTICLE 10 PROTECTION OF PERSONS AND PROPERTY CA&\

ty precautions and programs in

§ 10.2 SAFETY OF PERSONS AND PROPERTY
§ 10.2.1 The Contractor shall take reasonable precautions for s
prevent damage, injury or loss to
. employees on the Work and other persons w
.2 the Work and materials and equipment to
under care, custody or control of the '@

ty O and shall provide reasonable protection to

e affected thereby;
porated therein, whether in storage on or off the site,
r or the Contractor’s Subcontractors or

Sub-subcontractors; and

.3 other property at the site or adjac@reto, such as trees, shrubs, lawns, walks, pavements, roadways,
structures and utilities not degignatedfor removal, relocation or replacement in the course of
construction.

§ 10.2.2 The Contractor shall com land give notices required by applicable laws, statutes, ordinances, codes,
rules and regulations, and lawﬂ%e gt public authorities bearing on safety of persons or property or their

protection from damage, K: SS

§ 10.2.3 The Contractgrshall 8sect and maintain, as required by existing conditions and performance of the Contract,
reasonable safeguards @ fety and protection, including posting danger signs and other warnings against hazards,
promulgating safe dtions and notifying owners and users of adjacent sites and utilities.

§ 10.2.4 When use Ot storage of explosives or other hazardous materials or equipment or unusual methods are
necessary for execution of the Work, the Contractor shall exercise utmost care and carry on such activities under
supervision of properly qualified personnel.

§ 10.2.5 The Contractor shall promptly remedy damage and loss (other than damage or loss insured under property
insurance required by the Contract Documents) to property referred to in Sections 10.2.1.2 and 10.2.1.3 caused in
whole or in part by the Contractor, a Subcontractor, a Sub-subcontractor, or anyone directly or indirectly employed by
any of them, or by anyone for whose acts they may be liable and for which the Contractor is responsible under Sections
10.2.1.2 and 10.2.1.3, except damage or loss attributable to acts or omissions of the Owner or Architect or anyone
directly or indirectly employed by either of them, or by anyone for whose acts either of them may be liable, and not
attributable to the fault or negligence of the Contractor. The foregoing obligations of the Contractor are in addition to
the Contractor’s obligations under Section 3.18.
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§ 10.2.6 The Contractor shall designate a responsible member of the Contractor’s organization at the site whose duty
shall be the prevention of accidents. This person shall be the Contractor’s superintendent unless otherwise designated
by the Contractor in writing to the Owner and Architect.

§ 10.2.7 The Contractor shall not permit any part of the construction or site to be loaded so as to cause damage or
create an unsafe condition.

§ 10.2.8 INJURY OR DAMAGE TO PERSON OR PROPERTY

If either party suffers injury or damage to person or property because of an act or omission of the other party, or of
others for whose acts such party is legally responsible, written notice of such injury or damage, whether or not insured,
shall be given to the other party within a reasonable time not exceeding 21 days after discovery. The notice shall
provide sufficient detail to enable the other party to investigate the matter.

§ 10.3 HAZARDOUS MATERIALS

§ 10.3.1 The Contractor is responsible for compliance with any requirements included in the Contfegt Documents
regarding hazardous materials. If the Contractor encounters a hazardous material or substance essed in the
Contract Documents and if reasonable precautions will be inadequate to prevent foreseeab injury or death to
persons resulting from a material or substance, including but not limited to asbestos or pgl nated biphenyl
(PCB), encountered on the site by the Contractor, the Contractor shall, upon recogniafag thg condition, immediately
stop Work in the affected area and report the condition to the Owner and Archittl)/ iting.

ices of a licensed laboratory to
tradtor and, in the event such material or

§ 10.3.2 Upon receipt of the Contractor’s written notice, the Owner shall obtai
verify the presence or absence of the material or substance reported by th
substance is found to be present, to cause it to be rendered harmless. erwise required by the Contract
Documents, the Owner shall furnish in writing to the Contractor ang@rcitect the names and qualifications of persons
or entities who are to perform tests verifying the presence or abgaicef such material or substance or who are to
perform the task of removal or safe containment of such matew%ubstance. The Contractor and the Architect will
promptly reply to the Owner in writing stating whether or nofNj as reasonable objection to the persons or entities
proposed by the Owner. If either the Contractor or Archijt objection to a person or entity proposed by the
Owner, the Owner shall propose another to whom thg tor and the Architect have no reasonable objection.
When the material or substance has been renderegshalgless, Work in the affected area shall resume upon written
agreement of the Owner and Contractor. By Chalge Oyder, the Contract Time shall be extended appropriately and the
Contract Sum shall be increased in the amougt of the<Contractor’s reasonable additional costs of shut-down, delay and
start-up.

§ 10.3.3 To the fullest extent permj w, the Owner shall indemnify and hold harmless the Contractor,
Subcontractors, Architect, Archigctys Serfsultants and agents and employees of any of them from and against claims,
damages, losses and expenseg, inClyding but not limited to attorneys’ fees, arising out of or resulting from
performance of the Work &affeated areaifin fact the material or substance presents the risk of bodily injury or
death as described in Spetig 3.1 and has not been rendered harmiess, provided that such claim, damage, loss or
expense is attributal Iin injury, sickness, disease or death, or to injury to or destruction of tangible property
(other than the Work B, except to the extent that such damage, loss or expense is due to the fault or negligence of

the party seeking ity.

§ 10.3.4 The Owner shall not be responsible under this Section 10.3 for materials or substances the Contractor brings
to the site unless such materials or substances are required by the Contract Documents. The Owner shall be responsible
for materials or substances required by the Contract Documents, except to the extent of the Contractor’s fault or
negligence in the use and handling of such materials or substances.

§ 10.3.5 The Contractor shall indemnify the Owner for the cost and expense the Owner incurs (1) for remediation of a
material or substance the Contractor brings to the site and negligently handles, or (2) where the Contractor fails to
perform its obligations under Section 10.3.1, except to the extent that the cost and expense are due to the Owner’s fauit
or negligence.

§ 10.3.6 If, without negligence on the part of the Contractor, the Contractor is held liable by a government agency for
the cost of remediation of a hazardous material or substance solely by reason of performing Work as required by the
Contract Documents, the Owner shall indemnify the Contractor for all cost and expense thereby incurred.
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§ 10.4 EMERGENCIES

In an emergency affecting safety of persons or property, the Contractor shall act, at the Contractor’s discretion, to
prevent threatened damage, injury or loss. Additional compensation or extension of time claimed by the Contractor on
account of an emergency shall be determined as provided in Article 15 and Article 7.

ARTICLE 11  INSURANCE AND BONDS

§ 11.1 CONTRACTOR'S LIABILITY INSURANCE

§ 11.1.1 The Contractor shall purchase from and maintain in a company or companies lawfully authorized to do
business in the jurisdiction in which the Project is located such insurance as will protect the Contractor from claims set
forth below which may arise out of or result from the Contractor’s operations and completed operations under the
Contract and for which the Contractor may be legally liable, whether such operations be by the Contractor or by a
Subcontractor or by anyone directly or indirectly employed by any of them, or by anyone for whose acts any of them
may be liable:

A1 Claims under workers’ compensation, disability benefit and other similar employee%qgnefit acts that are

applicable to the Work to be performed; é
.2 Claims for damages because of bodily injury, occupational sickness or dise N Neath of the
Contractor’s employees;
.3 Claims for damages because of bodily injury, sickness or disease, or tNany person other than the
Contractor’s employees;

.4  Claims for damages insured by usual personal injury liability co\grag

.5  Claims for damages, other than to the Work itself, because of il

property, including loss of use resulting therefrom;

.6  Claims for damages because of bodily injury, death of
ownership, maintenance or use of a motor vehicle;
Claims for bodily injury or property damage arisigg od¢ of completed operations; and
Claims involving contractual liability insurance{appdicable to the Contractor’s obligations under

or destruction of tangible

r property damage arising out of

© ~

Section 3.18. s
§ 11.1.2 The insurance required by Section 11.1.1 shgfl b&whitten for not less than limits of liability specified in the
Contract Documents or required by law, whichevgeclyergge is greater. Coverages, whether written on an occurrence
or claims-made basis, shall be maintained withu@ruption from the date of commencement of the Work until the
required to be maintained after final payment, and, with respect
e, until the expiration of the period for correction of Work or for such
erations coverage as specified in the Contract Documents.

date of final payment and termination of any,cov
to the Contractor’s completed operations
other period for maintenance of com

§ 11.1.3 Certificates of insurancgfac e to the Owner shall be filed with the Owner prior to commencement of the
Work and thereafter upon regewa¥Qr replacement of each required policy of insurance. These certificates and the
insurance policies require&:is ection 11.1 shall contain a provision that coverages afforded under the policies
Qwedto expire until at least 30 days’ prior written notice has been given to the Owner. An

ing continuation of liability coverage, including coverage for completed operations, shall
a¥Application for Payment as required by Section 9.10.2 and thereafter upon renewal or
replacement of sUN{ erage until the expiration of the time required by Section 11.1.2. Information concerning
reduction of coverage on account of revised limits or claims paid under the General Aggregate, or both, shall be
furnished by the Contractor with reasonable promptness.

be submitted with

§ 11.1.4 The Contractor shall cause the commercial liability coverage required by the Contract Documents to include
(1) the Owner, the Architect and the Architect’s consultants as additional insureds for claims caused in whole or in part
by the Contractor’s negligent acts or omissions during the Contractor’s operations; and (2) the Owner as an additional
insured for claims caused in whole or in part by the Contractor’s negligent acts or omissions during the Contractor’s
completed operations.

§ 11.2 OWNER'S LIABILITY INSURANCE
The Owner shall be responsible for purchasing and maintaining the Owner’s usual liability insurance.
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Init.

§ 11.3 PROPERTY INSURANCE

§ 11.3.1 Unless otherwise provided, the Owner shall purchase and maintain, in a company or companies lawfully
authorized to do business in the jurisdiction in which the Project is located, property insurance written on a builder’s
risk "all-risk" or equivalent policy form in the amount of the initial Contract Sum, plus value of subsequent Contract
Modifications and cost of materials supplied or installed by others, comprising total value for the entire Project at the
site on a replacement cost basis without optional deductibles. Such property insurance shall be maintained, unless
otherwise provided in the Contract Documents or otherwise agreed in writing by all persons and entities who are
beneficiaries of such insurance, until final payment has been made as provided in Section 9.10 or until no person or
entity other than the Owner has an insurable interest in the property required by this Section 11.3 to be covered,
whichever is later. This insurance shall include interests of the Owner, the Contractor, Subcontractors and
Sub-subcontractors in the Project.

§ 11.3.1.1 Property insurance shall be on an "all-risk" or equivalent policy form and shall include, without limitation,
insurance against the perils of fire (with extended coverage) and physical loss or damage including, without
duplication of coverage, theft, vandalism, malicious mischief, collapse, earthquake, flood, windsfagm, falsework,
testing and startup, temporary buildings and debris removal including demolition occasioned %cement of any
applicable legal requirements, and shall cover reasonable compensation for Architect’s tor’s services and
expenses required as a result of such insured loss.

O

§ 11.3.1.2 [f the Owner does not intend to purchase such property insurance requig ontract and with all of the
coverages in the amount described above, the Owner shall so inform the Contragfor ingwriting prior to commencement
of the Work. The Contractor may then effect insurance that will protect the in the Contractor, Subcontractors
and Sub-subcontractors in the Work, and by appropriate Change Order st thereof shall be charged to the Owner.
If the Contractor is damaged by the failure or neglect of the Owner t aS®or maintain insurance as described
above, without so notifying the Contractor in writing, then the Owg€r S¥all bear all reasonable costs properly
attributable thereto.

§ 11.3.1.3 If the property insurance requires deductibles, the %shall pay costs not covered because of such
deductibles.

§ 11.3.1.4 This property insurance shall cover pc&r)@e Work stored off the site, and also portions of the Work in
transit.

§ 11.3.1.5 Partial occupancy or use in ac ‘@4- e with Section 9.9 shall not commence until the insurance company or
companies providing property insur e consented to such partial occupancy or use by endorsement or

otherwise. The Owner and the Conti§ hall take reasonable steps to obtain consent of the insurance company or
companies and shall, without myfu; en consent, take no action with respect to partial occupancy or use that
would cause cancellation, Ia;se eduction of insurance.

RY INSURANCE
Ind maintain boiler and machinery insurance required by the Contract Documents or by
Tlaw, which shall speW cover such insured objects during installation and until final acceptance by the Owner;
this insurance sha de interests of the Owner, Contractor, Subcontractors and Sub-subcontractors in the Work,
and the Owner and ®ontractor shall be named insureds.

§ 11.3.2 BOILER AND M4
The Owner shall purcg

§ 11.3.3LOSS OF USE INSURANCE

The Owner, at the Owner’s option, may purchase and maintain such insurance as will insure the Owner against loss of
use of the Owner’s property due to fire or other hazards, however caused. The Owner waives all rights of action
against the Contractor for loss of use of the Owner’s property, including consequential losses due to fire or other
hazards however caused.

§ 11.3.4 If the Contractor requests in writing that insurance for risks other than those described herein or other special
causes of loss be included in the property insurance policy, the Owner shall, if possible, include such insurance, and
the cost thereof shall be charged to the Contractor by appropriate Change Order.

§ 11.3.5 If during the Project construction period the Owner insures properties, real or personal or both, at or adjacent
to the site by property insurance under policies separate from those insuring the Project, or if after final payment
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property insurance is to be provided on the completed Project through a policy or policies other than those insuring the
Project during the construction period, the Owner shall waive all rights in accordance with the terms of Section 11.3.7
for damages caused by fire or other causes of loss covered by this separate property insurance. All separate policies
shall provide this waiver of subrogation by endorsement or otherwise.

§ 11.3.6 Before an exposure to loss may occur, the Owner shall file with the Contractor a copy of each policy that
includes insurance coverages required by this Section 11.3. Each policy shall contain all generally applicable
conditions, definitions, exclusions and endorsements related to this Project. Each policy shall contain a provision that
the policy will not be canceled or allowed to expire, and that its limits will not be reduced, until at least 30 days’ prior
written notice has been given to the Contractor.

§ 11.3.7 WAIVERS OF SUBROGATION

The Owner and Contractor waive all rights against (1) each other and any of their subcontractors, sub-subcontractors,
agents and employees, each of the other, and (2) the Architect, Architect’s consultants, separate contractors described
in Article 6, if any, and any of their subcontractors, sub-subcontractors, agents and employees, forN{amages caused by
fire or other causes of loss to the extent covered by property insurance obtained pursuant to th n 11.3 or other
property insurance applicable to the Work, except such rights as they have to proceeds of ance held by the
Owner as fiduciary. The Owner or Contractor, as appropriate, shall require of the Archi itect’s consultants,
separate contractors described in Article 6, if any, and the subcontractors, sub-subc &s agents and employees
of any of them, by appropriate agreements, written where legally required for validi ilar waivers each in favor of
other parties enumerated herein. The policies shall provide such waivers of subrgatign by endorsement or otherwise.
A waiver of subrogation shall be effective as to a person or entity even thoug rson or entity would otherwise
have a duty of indemnification, contractual or otherwise, did not pay the j premium directly or indirectly, and
whether or not the person or entity had an insurable interest in the pr aged.

payable to the Owner as fiduciary for the insureds, as their intr ay appear, subject to requirements of any
applicable mortgagee clause and of Section 11.3.10. The Co
insurance proceeds received by the Contractor, and by aj
validity, shall require Subcontractors to make paym

§ 11.3.8 A loss insured under the Owner’s property insurance SE 1 djusted by the Owner as fiduciary and made

shall pay Subcontractors their just shares of
te agreements, written where legally required for
ir Sub-subcontractors in similar manner.

§ 11.3.9 Ifrequired in writing by a party in intergst,
give bond for proper performance of the O
received as fiduciary. The Owner shaIl dg

wner as fiduciary shall, upon occurrence of an insured loss,
s. The cost of required bonds shall be charged against proceeds
in a separate account proceeds so received, which the Owner shall
distribute in accordance with such a C as the parties in interest may reach, or as determined in accordance with
the method of binding dispute resol Iected in the Agreement between the Owner and Contractor. If after such
loss no other special agreement j ad d unless the Owner terminates the Contract for convenience, replacement of
damaged property shall b%r d by the Contractor after notification of a Change in the Work in accordance with
Article 7.

lary shall have power to adjust and settle a loss with insurers unless one of the parties in
V g within five days after occurrence of loss to the Owner’s exercise of this power; if such

ispute shall be resolved in the manner selected by the Owner and Contractor as the method of
binding dispute resdhution in the Agreement. If the Owner and Contractor have selected arbitration as the method of
binding dispute resolution, the Owner as fiduciary shall make settlement with insurers or, in the case of a dispute over
distribution of insurance proceeds, in accordance with the directions of the arbitrators.

§ 11.3.10 The Owner
interest shall object

§ 11.4 PERFORMANCE BOND AND PAYMENT BOND

§ 11.4.1 The Owner shall have the right to require the Contractor to furnish bonds covering faithful performance of the
Contract and payment of obligations arising thereunder as stipulated in bidding requirements or specifically required
in the Contract Documents on the date of execution of the Contract.

§ 11.4.2 Upon the request of any person or entity appearing to be a potential beneficiary of bonds covering payment of
obligations arising under the Contract, the Contractor shall promptly furnish a copy of the bonds or shall authorize a

copy to be furnished.
AIA Document A201™ — 2007. Copyright © 1911, 1915, 1918, 1925, 1937, 1951, 1958, 1961, 1963, 1966, 1970, 1976, 1987, 1997 and 2007 by The American
init. Institute of Architects. Al rights reserved. WARNING: This AIA~ Document is protected by U.S. Copyright Law and International Treaties. Unauthorized 31
reproduction or distribution of this AIA* Document, or any portion of it, may result in severe civil and criminal penalties, and will be prosecuted to the
/ maximum extent possible under the law. This document was produced by AlA software at 19:31:24 on 09/27/2011 under Order No.2416304113_1 which expires

on 03/09/2012, and is not for resale.
User Notes: (726494055)



ARTICLE 12 UNCOVERING AND CORRECTION OF WORK

§ 12.1 UNCOVERING OF WORK

§ 12.1.1 If a portion of the Work is covered contrary to the Architect’s request or to requirements specifically
expressed in the Contract Documents, it must, ifrequested in writing by the Architect, be uncovered for the Architect’s
examination and be replaced at the Contractor’s expense without change in the Contract Time.

§ 12.1.21f a portion of the Work has been covered that the Architect has not specifically requested to examine prior to
its being covered, the Architect may request to see such Work and it shall be uncovered by the Contractor. If such
Work is in accordance with the Contract Documents, costs of uncovering and replacement shall, by appropriate
Change Order, be at the Owner’s expense. If such Work is not in accordance with the Contract Documents, such costs
and the cost of correction shall be at the Contractor’s expense unless the condition was caused by the Owner or a
separate contractor in which event the Owner shall be responsible for payment of such costs.

§ 12.2 CORRECTION OF WORK

§ 12.2.1 BEFORE OR AFTER SUBSTANTIAL COMPLETION ;
The Contractor shall promptly correct Work rejected by the Architect or failing to conform to %irements of the
Contract Documents, whether discovered before or after Substantial Completion and whetlfer fabricated,
installed or completed. Costs of correcting such rejected Work, including additional testi % pections, the cost of
uncovering and replacement, and compensation for the Architect’s services and exp& de necessary thereby,

shall be at the Contractor’s expense. C)

§ 12.2.2 AFTER SUBSTANTIAL COMPLETION
§ 12.2.2.1 In addition to the Contractor’s obligations under Section 3.5, i in pne year after the date of Substantial
Completion of the Work or designated portion thereof or after the datq @ encement of warranties established
under Section 9.9.1, or by terms of an applicable special warranty pguild by the Contract Documents, any of the
Work is found to be not in accordance with the requirements of the CONgract Documents, the Contractor shall correct it
promptly after receipt of written notice from the Owner to do s@s e Owner has previously given the Contractor
a written acceptance of such condition. The Owner shall give\uahfotice promptly after discovery of the condition.
During the one-year period for correction of Work, if the ails to notify the Contractor and give the Contractor
an opportunity to make the correction, the Owner wai % ¥ghts to require correction by the Contractor and to make
a claim for breach of warranty. If the Contractor f3ils %g.cgrrect nonconforming Work within a reasonable time during
that period after receipt of notice from the Ownef or Architect, the Owner may correct it in accordance with Section
24.

performed after Substantial Complgtip the period of time between Substantial Completion and the actual

§ 12.2.2.2 The one-year period for co of Work shall be extended with respect to portions of Work first
completion of that portion of th K

§ 12.2.2.3 The one-year p&ir correction of Work shall not be extended by corrective Work performed by the

Contractor pursuant to #eaSecdon 12.2.
§ 12.2.3 The Contra 1 remove from the site portions of the Work that are not in accordance with the
requirements of t act Documents and are neither corrected by the Contractor nor accepted by the Owner.

§ 12.2.4 The Contractor shall bear the cost of correcting destroyed or damaged construction, whether completed or
partially completed, of the Owner or separate contractors caused by the Contractor’s correction or removal of Work
that is not in accordance with the requirements of the Contract Documents.

§ 12.2.5 Nothing contained in this Section 12.2 shall be construed to establish a period of limitation with respect to
other obligations the Contractor has under the Contract Documents. Establishment of the one-year period for
correction of Work as described in Section 12.2.2 relates only to the specific obligation of the Contractor to correct the
Work, and has no relationship to the time within which the obligation to comply with the Contract Documents may be
sought to be enforced, nor to the time within which proceedings may be commenced to establish the Contractor’s
liability with respect to the Contractor’s obligations other than specifically to correct the Work.
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§ 12.3 ACCEPTANCE OF NONCONFORMING WORK

If the Owner prefers to accept Work that is not in accordance with the requirements of the Contract Documents, the
Owner may do so instead of requiring its removal and correction, in which case the Contract Sum will be reduced as
appropriate and equitable. Such adjustment shall be effected whether or not final payment has been made.

ARTICLE 13  MISCELLANEOUS PROVISIONS

§ 13.1 GOVERNING LAW

The Contract shall be governed by the law of the place where the Project is located except that, if the parties have
selected arbitration as the method of binding dispute resolution, the Federal Arbitration Act shall govern Section 15.4.

§ 13.2 SUCCESSORS AND ASSIGNS

§ 13.2.1 The Owner and Contractor respectively bind themselves, their partners, successors, assigns and legal
representatives to covenants, agreements and obligations contained in the Contract Documents. Except as provided in
Section 13.2.2, neither party to the Contract shall assign the Contract as a whole without written consent of the other.
If either party attempts to make such an assignment without such consent, that party shall neverth&igss remain legally
responsible for all obligations under the Contract. é

@ ding construction

ontract Documents. The

§ 13.2.2 The Owner may, without consent of the Contractor, assign the Contract to a lende
financing for the Project, if the lender assumes the Owner’s rights and obligations ungdg th
Contractor shall execute all consents reasonably required to facilitate such assigncn)t.

§ 13.3WRITTEN NOTICE

Written notice shall be deemed to have been duly served if delivered in tdhthe individual, to a member of the
firm or entity, or to an officer of the corporation for which it was inte r 1T delivered at, or sent by registered or
certified mail or by courier service providing proof of delivery to, th€ 18 business address known to the party giving
notice.

§ 13.4 RIGHTS AND REMEDIES E%

§ 13.4.1 Duties and obligations imposed by the Contract nts and rights and remedies available thereunder
shall be in addition to and not a limitation of duties, o} @ , rights and remedies otherwise imposed or available by

afforded them under the Contract, nor sh action or failure to act constitute approval of or acquiescence in a

law.

§ 13.4.2 No action or failure to act by the O erQitect or Contractor shall constitute a waiver of a right or duty
breach there under, except as may be Ogally agreed in writing.

§ 13.5 TESTS AND INSPECTIO

§ 13.5.1 Tests, inspections apMovals of portions of the Work shall be made as required by the Contract
Documents and by applic laws, Statutes, ordinances, codes, rules and regulations or lawful orders of public
authorities. Unless othegise Phovided, the Contractor shall make arrangements for such tests, inspections and
approvals with an inde dnt testing laboratory or entity acceptable to the Owner, or with the appropriate public
ai¥related costs of tests, inspections and approvals. The Contractor shall give the Architect
timely notice of #d where tests and inspections are to be made so that the Architect may be present for such
procedures. The Owher shall bear costs of (1) tests, inspections or approvals that do not become requirements until
after bids are received or negotiations concluded, and (2) tests, inspections or approvals where building codes or
applicable laws or regulations prohibit the Owner from delegating their cost to the Contractor.

§ 13.5.2 If the Architect, Owner or public authorities having jurisdiction determine that portions of the Work require
additional testing, inspection or approval not included under Section 13.5.1, the Architect will, upon written
authorization from the Owner, instruct the Contractor to make arrangements for such additional testing, inspection or
approval by an entity acceptable to the Owner, and the Contractor shall give timely notice to the Architect of when and
where tests and inspections are to be made so that the Architect may be present for such procedures. Such costs, except
as provided in Section 13.5.3, shall be at the Owner’s expense.

§ 13.5.3 If such procedures for testing, inspection or approval under Sections 13.5.1 and 13.5.2 reveal failure of the
portions of the Work to comply with requirements established by the Contract Documents, all costs made necessary by
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such failure including those of repeated procedures and compensation for the Architect’s services and expenses shall
be at the Contractor’s expense.

§ 13.5.4 Required certificates of testing, inspection or approval shall, unless otherwise required by the Contract
Documents, be secured by the Contractor and promptly delivered to the Architect.

§ 13.5.5 If the Architect is to observe tests, inspections or approvals required by the Contract Documents, the Architect
will do so promptly and, where practicable, at the normal place of testing.

§ 13.5.6 Tests or inspections conducted pursuant to the Contract Documents shall be made promptly to avoid
unreasonable delay in the Work.

§ 13.6 INTEREST

Payments due and unpaid under the Contract Documents shall bear interest from the date payment is due at such rate
as the parties may agree upon in writing or, in the absence thereof, at the legal rate prevailing frof\time to time at the
place where the Project is located. é

§ 13.7 TIME LIMITS ON CLAIMS
The Owner and Contractor shall commence all claims and causes of action, whethe Nact, tort, breach of
warranty or otherwise, against the other arising out of or related to the Contract in ce with the requirements of
the final dispute resolution method selected in the Agreement within the time peiffod sgecified by applicable law, but in
any case not more than 10 years after the date of Substantial Completion % . The Owner and Contractor

waive all claims and causes of action not commenced in accordance with t\is Sdction 13.7.

ARTICLE 14 TERMINATION OR SUSPENSION OF THE CONT

§ 14.1 TERMINATION BY THE CONTRACTOR

§ 14.1.1 The Contractor may terminate the Contract if the Wo.%lpped for a period of 30 consecutive days through
n

no act or fault of the Contractor or a Subcontractor, Sub-su or or their agents or employees or any other
persons or entities performing portions of the Work unde r indirect contract with the Contractor, for any of the

following reasons:
.1 Issuance of an order of a court or c authority having jurisdiction that requires all Work to be
stopped;

ad tion of national emergency that requires all Work to be stopped;

)ssued a Certificate for Payment and has not notified the Contractor of the
reason for withholdingeert¥cation as provided in Section 9.4.1, or because the Owner has not made
payment on a Certifid @ Payment within the time stated in the Contract Documents; or

.4  The Owner has »fdrnish to the Contractor promptly, upon the Contractor’s request, reasonable

by Section 2.2.1.

.2 Anact of government, such
.3 Because the Architect ha;

Sub-subcontractor or Aoents or employees or any other persons or entities performing portions of the Work under
direct or indirect co vith the Contractor, repeated suspensions, delays or interruptions of the entire Work by the
Owner as descri ection 14.3 constitute in the aggregate more than 100 percent of the total number of days
scheduled for compYetion, or 120 days in any 365-day period, whichever is less.

evidence as requi
§ 14.1.2 The Contractminate the Contract if, through no act or fault of the Contractor or a Subcontractor,

§ 14.1.3 If one of the reasons described in Section 14.1.1 or 14.1.2 exists, the Contractor may, upon seven days’
written notice to the Owner and Architect, terminate the Contract and recover from the Owner payment for Work
executed, including reasonable overhead and profit, costs incurred by reason of such termination, and damages.

§ 14.1.4 If the Work is stopped for a period of 60 consecutive days through no act or fault of the Contractor or a
Subcontractor or their agents or employees or any other persons performing portions of the Work under contract with
the Contractor because the Owner has repeatedly failed to fulfill the Owner’s obligations under the Contract
Documents with respect to matters important to the progress of the Work, the Contractor may, upon seven additional
days’ written notice to the Owner and the Architect, terminate the Contract and recover from the Owner as provided in
Section 14.1.3.
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§ 14.2 TERMINATION BY THE OWNER FOR CAUSE
§ 14.2.1 The Owner may terminate the Contract if the Contractor
1 repeatedly refuses or fails to supply enough properly skilled workers or proper materials;
.2 fails to make payment to Subcontractors for materials or labor in accordance with the respective
agreements between the Contractor and the Subcontractors;
.3 repeatedly disregards applicable laws, statutes, ordinances, codes, rules and regulations, or lawful
orders of a public authority; or
.4  otherwise is guilty of substantial breach of a provision of the Contract Documents.

§ 14.2.2 When any of the above reasons exist, the Owner, upon certification by the Initial Decision Maker that
sufficient cause exists to justify such action, may without prejudice to any other rights or remedies of the Owner and
after giving the Contractor and the Contractor’s surety, if any, seven days’ written notice, terminate employment of the
Contractor and may, subject to any prior rights of the surety:
.1 Exclude the Contractor from the site and take possession of all materials, equipment, tools, and
construction equipment and machinery thereon owned by the Contractor;
.2 Accept assignment of subcontracts pursuant to Section 5.4; and %
.3 Finish the Work by whatever reasonable method the Owner may deem expegfciiy, Bpon written request
of the Contractor, the Owner shall furnish to the Contractor a detailed a of the costs incurred
by the Owner in finishing the Work. c&

§ 14.2.3 When the Owner terminates the Contract for one of the reasons stated @ion 14.2.1, the Contractor shall
not be entitled to receive further payment until the Work is finished. Q

§ 14.2.4 If the unpaid balance of the Contract Sum exceeds costs of fi Work, including compensation for
the Architect’s services and expenses made necessary thereby, an damages incurred by the Owner and not
expressly waived, such excess shall be paid to the Contractor. If Sicihgosts and damages exceed the unpaid balance,
the Contractor shall pay the difference to the Owner. The amofinjsq be'paid to the Contractor or Owner, as the case
may be, shall be certified by the Initial Decision Maker, upo! jcation, and this obligation for payment shall survive
termination of the Contract.

§ 14.3.1 The Owner may, without cause, order t tractor in writing to suspend, delay or interrupt the Work in
whole or in part for such period of time as the O ay determine.

§ 14.3 SUSPENSION BY THE OWNER FOR CO&@
eC

§ 14.3.2 The Contract Sum and Contrgs
suspension, delay or interruption as ¢
No adjustment shall be made to gfe gxves
A that performance % was or would have been so suspended, delayed or interrupted by another cause for
%v

Qe shall be adjusted for increases in the cost and time caused by
in Section 14.3.1. Adjustment of the Contract Sum shall include profit.

which the Cfqtractor’is responsible; or

.2  thatan djustment is made or denied under another provision of the Contract.

E OWNER FOR CONVENIENCE
, at any time, terminate the Contract for the Owner’s convenience and without cause.

§ 14.4.2 Upon receipt of written notice from the Owner of such termination for the Owner’s convenience, the
Contractor shall
.1 cease operations as directed by the Owner in the notice;
.2 take actions necessary, or that the Owner may direct, for the protection and preservation of the Work;
and
3 except for Work directed to be performed prior to the effective date of termination stated in the notice,
terminate all existing subcontracts and purchase orders and enter into no further subcontracts and
purchase orders.

§ 14.4.3 In case of such termination for the Owner’s convenience, the Contractor shall be entitled to receive payment
for Work executed, and costs incurred by reason of such termination, along with reasonable overhead and profit on the
Work not executed.
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ARTICLE 15 CLAIMS AND DISPUTES

§ 15.1 CLAIMS

§ 15.1.1 DEFINITION

A Claim is a demand or assertion by one of the parties seeking, as a matter of right, payment of money, or other relief
with respect to the terms of the Contract. The term "Claim" also includes other disputes and matters in question
between the Owner and Contractor arising out of or relating to the Contract. The responsibility to substantiate Claims
shall rest with the party making the Claim.

§ 15.1.2 NOTICE OF CLAIMS

Claims by either the Owner or Contractor must be initiated by written notice to the other party and to the Initial
Decision Maker with a copy sent to the Architect, if the Architect is not serving as the Initial Decision Maker. Claims
by either party must be initiated within 21 days after occurrence of the event giving rise to such Claim or within 21
days after the claimant first recognizes the condition giving rise to the Claim, whichever is later.

Pending final resolution of a Claim, except as otherwise agreed in writing or as provided in Sec and Article 14,
the Contractor shall proceed diligently with performance of the Contract and the Owner shf inue to make
payments in accordance with the Contract Documents. The Architect will prepare Change "% s and issue
Certificates for Payment in accordance with the decisions of the Initial Decision Maygr.

§ 15.1.3 CONTINUING CONTRACT PERFORMANCE E

§ 15.1.4 CLAIMS FOR ADDITIONAL COST

If the Contractor wishes to make a Claim for an increase in the Contract Sum, notice as provided herein shall
be given before proceeding to execute the Work. Prior notice is not requj or ¥laims relating to an emergency
endangering life or property arising under Section 10.4. Q~

§ 15.1.5 CLAIMS FOR ADDITIONAL TIME &
§ 15.1.5.1 If the Contractor wishes to make a Claim for an inc the Contract Time, written notice as provided

herein shall be given. The Contractor’s Claim shall include Iy estimate of cost and of probable effect of delay on
progress of the Work. In the case of a continuing delay. Claim is necessary.

by data substantiating that weather conditions were ajjnormal for the period of time, could not have been reasonably

§ 15.1.5.2 If adverse weather conditions are the‘“ICArl laim for additional time, such Claim shall be documented
anticipated and had an adverse effect on thgsche construction.

The Contractor and Owner waive Cl ainst each other for consequential damages arising out of or relating to this

§ 15.1.6 CLAIMS FOR CONSEQUEN@ MAGES
Contract. This mutual waiver ingfu

A damages incugred ¥ the Owner for rental expenses, for losses of use, income, profit, financing,
business ar&nati n, and for loss of management or employee productivity or of the services of such
Personsamg

2 dam g‘ned by the Contractor for principal office expenses including the compensation of
persohgehstationed there, for losses of financing, business and reputation, and for loss of profit except

anngipared profit arising directly from the Work.

This mutual waiver is applicable, without limitation, to all consequential damages due to either party’s termination in
accordance with Article 14. Nothing contained in this Section 15.1.6 shall be deemed to preclude an award of
liquidated damages, when applicable, in accordance with the requirements of the Contract Documents.

§ 15.2 INITIAL DECISION

§ 15.2.1 Claims, excluding those arising under Sections 10.3, 10.4, 11.3.9, and 11.3.10, shall be referred to the Initial
Decision Maker for initial decision. The Architect will serve as the Initial Decision Maker, unless otherwise indicated
in the Agreement. Except for those Claims excluded by this Section 15.2.1, an initial decision shall be required as a
condition precedent to mediation of any Claim arising prior to the date final payment is due, unless 30 days have
passed after the Claim has been referred to the Initial Decision Maker with no decision having been rendered. Unless
the Initial Decision Maker and all affected parties agree, the Initial Decision Maker will not decide disputes between
the Contractor and persons or entities other than the Owner.

AlA Document A201™ - 2007. Copyright © 1911, 1915, 1918, 1925, 1937, 1951, 1958, 1961, 1963, 1966, 1970, 1976, 1987, 1997 and 2007 by The American

init. Institute of Architects. All rights reserved. WARNING: This AIA” Document is protected by U.S. Copyright Law and International Treaties. Unauthorized
. 36
reproduction or distribution of this AIA” Document, or any portion of it, may result in severe civii and criminal penalties, and will be prosecuted to the
/ maximum extent possible under the law. This document was produced by AlA software at 19:31:24 on 09/27/2011 under Order No.2416304113_1 which expires

on 03/09/2012, and is not for resale.
User Notes: (726494055)



§ 15.2.2 The Initial Decision Maker will review Claims and within ten days of the receipt of a Claim take one or more
of the following actions: (1) request additional supporting data from the claimant or a response with supporting data
from the other party, (2) reject the Claim in whole or in part, (3) approve the Claim, (4) suggest a compromise, or (5)
advise the parties that the Initial Decision Maker is unable to resolve the Claim if the Initial Decision Maker lacks
sufficient information to evaluate the merits of the Claim or if the Initial Decision Maker concludes that, in the Initial
Decision Maker’s sole discretion, it would be inappropriate for the Initial Decision Maker to resolve the Claim.

§ 15.2.3 In evaluating Claims, the Initial Decision Maker may, but shall not be obligated to, consult with or seek
information from either party or from persons with special knowledge or expertise who may assist the Initial Decision
Maker in rendering a decision. The Initial Decision Maker may request the Owner to authorize retention of such
persons at the Owner’s expense.

§ 15.2.4 If the Initial Decision Maker requests a party to provide a response to a Claim or to furnish additional
supporting data, such party shall respond, within ten days after receipt of such request, and shall either (1) provide a
response on the requested supporting data, (2) advise the Initial Decision Maker when the responsor supporting data
will be furnished or (3) advise the Initial Decision Maker that no supporting data will be furnis
response or supporting data, if any, the Initial Decision Maker will either reject or approv
part.

§ 15.2.5 The Initial Decision Maker will render an initial decision approving or reigctirhg the Claim, or indicating that
the Initial Decision Maker is unable to resolve the Claim. This initial decision sjfall (§) be in writing; (2) state the
reasons therefor; and (3) notify the parties and the Architect, if the Architect ing as the Initial Decision
Maker, of any change in the Contract Sum or Contract Time or both. The iftitial §ecision shall be final and binding on
the parties but subject to mediation and, if the parties fail to resolve th@k rough mediation, to binding dispute

resolution. &
§ 15.2.6 Either party may file for mediation of an initial decisi@n time, subject to the terms of Section 15.2.6.1.

§ 15.2.6.1 Either party may, within 30 days from the dat itial decision, demand in writing that the other party
file for mediation within 60 days of the initial decisig si¢h a demand is made and the party receiving the demand
fails to file for mediation within the time required parties waive their rights to mediate or pursue binding
dispute resolution proceedings with respect to thfe al decision.

§ 15.2.7 In the event of a Claim against tractor, the Owner may, but is not obligated to, notify the surety, if any,
of the nature and amount of the Clai aim relates to a possibility of a Contractor’s default, the Owner may,
but is not obligated to, notify the sur @\ equest the surety’s assistance in resolving the controversy.

§ 15.2.8 If a Claim relates to or iS\@ae subject of a mechanic’s lien, the party asserting such Claim may proceed in
accordance with applicablgaw to cdmply with the lien notice or filing deadlines.

§ 15.3 MEDIATION Q
§ 15.3.1 Claims, dis other matters in controversy arising out of or related to the Contract except those waived
as provided for i%ns 9.10.4,9.10.5, and 15.1.6 shall be subject to mediation as a condition precedent to binding
dispute resolution.

§ 15.3.2 The parties shall endeavor to resolve their Claims by mediation which, unless the parties mutually agree
otherwise, shall be administered by the American Arbitration Association in accordance with its Construction Industry
Mediation Procedures in effect on the date of the Agreement. A request for mediation shall be made in writing,
delivered to the other party to the Contract, and filed with the person or entity administering the mediation. The request
may be made concurrently with the filing of binding dispute resolution proceedings but, in such event, mediation shall
proceed in advance of binding dispute resolution proceedings, which shall be stayed pending mediation for a period of
60 days from the date of filing, unless stayed for a longer period by agreement of the parties or court order. If an
arbitration is stayed pursuant to this Section 15.3.2, the parties may nonetheless proceed to the selection of the
arbitrator(s) and agree upon a schedule for later proceedings.
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Init.

§ 15.3.3 The parties shall share the mediator’s fee and any filing fees equally. The mediation shall be held in the place
where the Project is located, unless another location is mutually agreed upon. Agreements reached in mediation shall
be enforceable as settlement agreements in any court having jurisdiction thereof.

§ 15.4 ARBITRATION

§ 15.4.1 If the parties have selected arbitration as the method for binding dispute resolution in the Agreement, any
Claim subject to, but not resolved by, mediation shall be subject to arbitration which, unless the parties mutually agree
otherwise, shall be administered by the American Arbitration Association in accordance with its Construction Industry
Arbitration Rules in effect on the date of the Agreement. A demand for arbitration shall be made in writing, delivered
to the other party to the Contract, and filed with the person or entity administering the arbitration. The party filing a
notice of demand for arbitration must assert in the demand all Claims then known to that party on which arbitration is
permitted to be demanded.

§ 15.4.1.1 A demand for arbitration shall be made no earlier than concurrently with the filing of a request for
mediation, but in no event shall it be made after the date when the institution of legal or equitable phQceedings based on
the Claim would be barred by the applicable statute of limitations. For statute of limitations p% receipt of a
written demand for arbitration by the person or entity administering the arbitration shall ¢ the institution of
legal or equitable proceedings based on the Claim. @

§ 15.4.2 The award rendered by the arbitrator or arbitrators shall be final, and judgfnefnay be entered upon it in
accordance with applicable law in any court having jurisdiction thereof.

§ 15.4.3 The foregoing agreement to arbitrate and other agreements to arbi@h an additional person or entity duly
consented to by parties to the Agreement shall be specifically enforc un¥ef applicable law in any court having
jurisdiction thereof.

§ 15.4.4 CONSOLIDATION OR JOINDER

§ 15.4.4.1 Either party, at its sole discretion, may consolida tration conducted under this Agreement with any
other arbitration to which it is a party provided that (1) ation agreement governing the other arbitration
permits consolidation, (2) the arbitrations to be consgfid®eWsubstantially involve common questions of law or fact,
and (3) the arbitrations employ materially simil % al rules and methods for selecting arbitrator(s).

§ 15.4.4.2 Either party, at its sole discretion, mayNasfude by joinder persons or entities substantially involved in a
common question of law or fact whose p. ce is required if complete relief is to be accorded in arbitration, provided
that the party sought to be joined congseg writing to such joinder. Consent to arbitration involving an additional
person or entity shall not constitute t o arbitration of any claim, dispute or other matter in question not
described in the written consen

§ 15.4.4.3 The Owner and/ontractdr grant to any person or entity made a party to an arbitration conducted under this
Section 15.4, whether byaioimNer or consolidation, the same rights of joinder and consolidation as the Owner and
Contractor under thisfAgregment.
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STATE OF DELAWARE DELAWARE ARMY NATIONAL GUARD

SECTION 00 73 13 - SUPPLEMENTARY GENERAL CONDITIONS A201-2007

The following supplements modify the “General Conditions of the Contract for Construction,” AIA Document A201-2007. Where a
portion of the General Conditions is modified or deleted by the Supplementary Conditions, the unaltered portions of the General
Conditions shall remain in effect.

TABLE OF ARTICLES

1. GENERAL PROVISIONS

2. OWNER 'Q

3. CONTRACTOR 00

4. ADMINISTRATION OF THE CONTRACT Q~

5.  SUBCONTRACTORS &
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** Where “Architect” read “Engineer”
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DELAWARE ARMY NATIONAL GUARD STATE OF DELAWARE

ARTICLE 1: GENERAL PROVISIONS

11

111

1.2

1.5

BASIC DEFINITIONS
THE CONTRACT DOCUMENTS
Delete the last sentence in its entirety and replace with the following:

“The Contract Documents also include Advertisement for Bid, Instructions to Bidder, sample
forms, the Bid Form, the Contractor’s completed Bid and the Award Letter.”

Add the following Paragraph: %

1.1.2 In the event of conflict or discrepancies amon ract Documents, the
Documents prepared by the State of Dgigwalg, Division of Facilities
r documents.

Management shall take precedence over,

CORRELATION AND INTENT OF THE CONTRA

Add the following Paragraphs: §~

124 In the case of an incons%y tween the Drawings and the Specifications,
or within either docu t clarified by addendum, the better quality or
greater quantity Q all be provided in accordance with the Architect’s
interpretation.

1.25 The word@%)VIDE” as used in the Contract Documents shall mean
“FU SH AND INSTALL” and shall include, without limitation, all labor,

ma equipment, transportation, services and other items required to
@ the Work.

1.2.6 The word “PRODUCT” as used in the Contract Documents means all
& materials, systems and equipment.

SHIP AND USE OF DRAWINGS, SPECIFICATIONS AND OTHER
MENTS OF SERVICE

Delete Paragraph 1.5.1 in its entirety and replace with the following:

“All pre-design studies, drawings, specifications and other documents, including those in
electronic form, prepared by the Architect under this Agreement are, and shall remain, the
property of the Owner whether the Project for which they are made is executed or not.
Such documents may be used by the Owner to construct one or more like Projects without the
approval of, or additional compensation to, the Architect. The Contractor, Subcontractors,
Sub-subcontractors and Material or Equipment Suppliers are authorized to use and reproduce
applicable portions of the Drawings, Specifications and other documents prepared by the
Architect and the Architect’s consultants appropriate to and for use in the execution of their
Work under the Contract Documents. They are not to be used by the Contractor or any
Subcontractor, Sub-subcontractor or Material and Equipment Supplier on other Projects or for
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additions to this Project outside the scope of the Work without the specific written consent of
the Owner, Architect and Architect’s consultants.

The Architect shall not be liable for injury or damage resulting from the re-use of drawings
and specifications if the Architect is not involved in the re-use Project. Prior to re-use of
construction documents for a Project in which the Architect is not also involved, the Owner
will remove from such documents all identification of the original Architect, including name,
address and professional seal or stamp.”

Delete Paragraph 1.5.2 in its entirety.

ARTICLE 2: OWNER

2.2

INFORMATION AND SERVICES REQUIRED OF THE OW bi

To Subparagraph 2.2.3 — Add the following sentence:

“The Contractor, at their expense shall bear the costs to €Ccur tely identify the location of all
underground utilities in the area of their excavation a | bear all cost for any repairs

required, out of failure to accurately identify sa12t :

Delete Subparagraph 2.2.5 in its entirety a&) itute the following:

2.25 The Contractor shall %shed free of charge up to three (3) sets of the
Drawings and Proj uals. Additional sets will be furnished at the cost

of reproductio e and handling.

ARTICLE 3: CONTRACTOR < ,

3.2

3.3

REVIEW OF C%CT DOCUMENTS AND FIELD CONDITIONS BY

CONTRACTOFO

Amend Para h 3.2.2 to state that any errors, inconsistencies or omissions discovered shall
be repgred to tfte Architect and Owner immediately.

ee third sentence in Paragraph 3.2.3.

RVISION AND CONSTRUCTION PROCEDURES
Add the following Paragraphs:

3321 The Contractor shall immediately remove from the Work, whenever
requested to do so by the Owner, any person who is considered by the
Owner or Architect to be incompetent or disposed to be so disorderly, or
who for any reason is not satisfactory to the Owner, and that person shall not
again be employed on the Work without the consent of the Owner or the
Architect.

3.3.4 The Contractor must provide suitable storage facilities at the Site for the
proper protection and safe storage of their materials. Consult the Owner and
the Architect before storing any materials.

TETRA TECH, INC. SUPPLEMENTARY GENERAL CONDITIONS
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3.4

3.5

3.3.5

When any room is used as a shop, storeroom, office, etc., by the Contractor
or Subcontractor(s) during the construction of the Work, the Contractor
making use of these areas will be held responsible for any repairs, patching
or cleaning arising from such use.

LABOR AND MATERIALS

Add the Following Paragraphs:

344

345

WARRANTY

Before starting the Work, each Contractor shall carefully examine all
preparatory Work that has been executed to receive tReir Work. Check
carefully, by whatever means are required, to ins its Work and
adjacent, related Work, will finish to proper co lanes and levels.
Promptly notify the General Contractor/Construgt nager of any defects
or imperfections in preparatory Work %2 ill in any way affect
satisfactory completion of its Work. ApeenceNgf such notification will be
construed as an acceptance of prepa@ rk and later claims of defects

will not be recognized.

Under no circumstances s ontractor’s Work proceed prior to
preparatory Work havin mpletely cured, dried and/or otherwise
made satisfactory to re hiSWork. Responsibility for timely installation
of all materials rests ith the Contractor responsible for that Work,

who shall maintfi ination at all times.

Add the following P@hs:
35.1 ntractor will guarantee all materials and workmanship against
Mic

3.5.3

354

al defects, except injury from proper and usual wear when used for the
purpose intended, for two (2) years after Acceptance by the Owner, and will
maintain all items in perfect condition during the period of guarantee.

Defects appearing during the period of guarantee will be made good by the
Contractor at his expense upon demand of the Owner, it being required that
all work will be in perfect condition when the period of guarantee will have
elapsed.

In addition to the General Guarantee there are other guarantees required for
certain items for different periods of time than the two (2) years as above,
and are particularly so stated in that part of the specifications referring to
same. The said guarantees will commence at the same time as the General
Guarantee.

If the Contractor fails to remedy any failure, defect or damage within a
reasonable time after receipt of notice, the Owner will have the right to
replace, repair, or otherwise remedy the failure, defect or damage at the
Contractor’s expense.
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3.11

3.17

DOCUMENTS AND SAMPLES AT THE SITE
Add the following Paragraphs:

3111 During the course of the Work, the Contractor shall maintain a record set of
drawings on which the Contractor shall mark the actual physical location of
all piping, valves, equipment, conduit, outlets, access panels, controls,
actuators, including all appurtenances that will be concealed once
construction is complete, etc., including all invert elevations.

3.11.2 At the completion of the project, the Contractor shall obtain a set of
reproducible drawings from the Architect, and neatly r all information
outlined in 3.11.1 to provide a complete record o -built conditions.

3.11.3 The Contractor shall provide two (2) prints gf’th&aS=duilt conditions, along

the Architect. In addition, attach ong (1)ycomplete set to each of the

with the reproducible drawings themselC?t e Owner and one (1) set to
Operating and Maintenance Instructi

nuals.

In the first sentence of the paragraph, insert *j sfy” between “shall” and “hold”.

ARTICLE 4: ADMINISTRATION OF THE CONTR

4.2

ADMINISTRATION OF THE C(%CT

4.2.7 and replace with the following:

submittals such as S wings, Product Data and Samples for the purpose of checking for
conformance wi ntract Documents.

Delete the first sentence of Q

The Architect will rev% and approve or take other appropriate action upon the Contractor’s

Delete the seQd sentence of Paragraph 4.2.7 and replace with the following:

Thed ﬁct’s action will be taken with such reasonable promptness as to cause no delay in

thel in the activities of the Owner, Contractor or separate Contractors, while allowing
€nt time in the Owner’s professional judgment to permit adequate review.

Add the following Paragraph:

4.2.10.1 There will be no full-time project representative provided by the Owner or
Architect on this project.

Add to Paragraph 4.2.13 “and in compliance with all local requirements.” to the end of the
sentence

ARTICLE 5: SUBCONTRACTORS

5.2 AWARD OF SUBCONTRACTS AND OTHER CONTRACTS FOR PORTIONS OF THE
WORK
TETRA TECH, INC. SUPPLEMENTARY GENERAL CONDITIONS
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Delete Paragraph 5.2.3 in its entirety and replace with the following:

5.2.3 If the Owner or Architect has reasonable objection to a person or entity
proposed by the Contractor, the Contractor shall propose another to whom
the Owner or Architect has no reasonable objection, subject to the statutory
requirements of 29 Delaware Code § 6962(d)(10)b.3 and 4.

ARTICLE 6: CONSTRUCTION BY OWNER OR BY SEPARATE CONTRACTORS

6.1 OWNER’S RIGHT TO PERFORM CONSTRUCTION AND TO AWARD SEPARATE
CONTRACTS
Delete Paragraph 6.1.4 in its entirety. %
6.2 MUTUAL RESPONSIBILITY \O
6.2.3 In the second sentence, strike the word ﬁnd insert the word “may”’.
ARTICLE 7: CHANGES IN THE WORK 0
(SEE ARTICLE 7: CHANGES IN WORK | ENERAL REQUIREMENTS)
ARTICLE 8: TIME %
8.2 PROGRESS AND COMPLETIO
Add the following Paragrat.)
8.2.1.1 Refeyy Specification Section SUMMARY OF WORK for Contract time
re ts.

ontractor, the Contractor shall employ additional labor and/or equipment
& necessary to bring the Work into compliance with the Progress Schedule at
no additional cost to the Owner.

8.24 Q Work falls behind the Progress Schedule as submitted by the
C

8.3 S AND EXTENSION OF TIME

8.3.1 Strike “arbitration” and insert “remedies at law or in equity”.
Add the following Paragraph:

8.3.2.1 The Contractor shall update the status of the suspension, delay, or
interruption of the Work with each Application for Payment. (The
Contractor shall report the termination of such cause immediately upon the
termination thereof.) Failure to comply with this procedure shall constitute a
waiver for any claim for adjustment of time or price based upon said cause.

Delete Paragraph 8.3.3 in its entirety and replace with the following:
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8.3.3 Except in the case of a suspension of the Work directed by the Owner, an
extension of time under the provisions of Paragraph 8.3.1 shall be the
Contractor’s sole remedy in the progress of the Work and there shall be no
payment or compensation to the Contractor for any expense or damage
resulting from the delay.

Add the following Paragraph:

8.3.4 By permitting the Contractor to work after the expired time for completion
of the project, the Owner does not waive their rights under the Contract.

ARTICLE 9: PAYMENTS AND COMPLETION

9.2 SCHEDULE OF VALUES Oi

Add the following Paragraphs: \

9.21 The Schedule of Values shall be subn@using AIlA Document G702,
Continuation Sheet to G703. 0

9.2.2 The Schedule of Values is e a line item for Project Closeout
Document Submittal. Th ue f this item is to be no less than 1% of the
initial contract amount

9.3 APPLICATIONS FOR PAYMEN%

Add the following ParagrateO

9.3.1.3 Appljestion T0r Payment shall be submitted on AIA Document G702
“A won and Certificate for Payment”, supported by AIA Document

ontinuation Sheet”. Said Applications shall be fully executed and
g zed.

Add thﬁQom g Paragraphs:

9 3@ Until Closeout Documents have been received and outstanding items
completed the Owner will pay 95% (ninety-five percent) of the amount due
the Contractor on account of progress payments.

9.35 The Contractor shall provide a current and updated Progress Schedule to the
Architect with each Application for Payment. Failure to provide Schedule
will be just cause for rejection of Application for Payment.

9.5 DECISIONS TO WITHHOLD CERTIFICATION

Add the following to 9.5.1.:

.8 failure to provide a current Progress Schedule;

9 a lien or attachment is filed;

10 failure to comply with mandatory requirements for maintaining Record Documents.
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9.6

9.7

9.8

10.1

PROGRESS PAYMENTS

Delete Paragraph 9.6.1 in its entirety and replace with the following:

9.6.1 After the Architect has approved and issued a Certificate for Payment,
payment shall be made by the Owner within 30 days after Owner’s receipt of
the Certificate for Payment.

FAILURE OF PAYMENT

In first sentence, strike “seven” and insert “thirty (30)”. Also strike “binding dispute

resolution” and insert “remedies at law or in equity”.

SUBSTANTIAL COMPLETION Oi

To Subparagraph 9.8.3- Add the following sentence: &\

“If the Architect is required to make more than 2 inspegtiQns df the same portion of work, the
Contractor shall be responsible for all costs associatgd W& bsequent inspections including

but not limited to any Architect’s fees.” Q‘
9.85 In the second sentence, stm&h 11” and insert “may”’.

ARTICLE 10: PROTECTION OF PERSONS AND E TY

SAFETY PRECAUTIONS AI\@ RAMS

Add the following Paragra@

10.1.1.1 Ea ’ actor shall develop a safety program in accordance with the
Occupat afety and Health Act of 1970. A copy of said plan shall be furnished
tot e?and Architect prior to the commencement of that Contractor’s Work.

10.1.2& Each Contractor shall appoint a Safety Representative.  Safety
Representatives shall be someone who is on site on a full time basis. If

will be scheduled. The attendance of all Safety Representatives will be

E O deemed necessary by the Owner or Architect, Contractor Safety meetings

required. Minutes will be recorded of said meetings by the Contractor and
will be distributed to all parties as well as posted in all job offices/trailers
etc.

SUPPLEMENTARY GENERAL CONDITIONS TETRA TECH, INC.
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10.2 SAFETY OF PERSONS AND PROPERTY
Add the following Paragraph:

10.2.4.1 As required in the Hazardous Chemical Act of June 1984, all vendors
supplying any material that may be defined as hazardous must provide Material
Safety Data Sheets for those products. Any chemical product should be considered
hazardous if it has a caution warning on the label relating to a potential physical or
health hazard, if it is known to be present in the work place, and if employees may be
exposed under normal conditions or in foreseeable emergency situations. Material
Safety Data Sheets shall be provided directly to the Owner, along with the shipping
slips that include those products.

10.3 HAZARDOUS MATERIALS Oi
Delete Paragraph 10.3.3 in its entirety. &\

10.5 Delete Paragraphs 10.3.6 in its entirety. { ’
ARTICLE 11: INSURANCE AND BONDS 0
11.1 CONTRACTOR’S LIABILITY INSURA 2
1114 Strike “the Owner” tely following “(1)” and strike “and (2) the
Owner as an addit sured for claims caused in whole or in part by the
Contractor’s n acts or omissions during the Contractor’s completed
operations g
11.2 OWNER’S LIABILITPRIN NCE
Delete Paragrap)@ its entirety.
11.3 PROPERT\QSURANCE
Dek@a raph 11.3 in its entirety and replace with the following:
\ The State will not provide Builder’s All Risk Insurance for the Project. The
Contractor and all Subcontractors shall provide property coverage for their
tools and equipment, as necessary. Any mandatory deductible required by
the Contractor’s Insurance shall be the responsibility of the Contractor.
114 PERFORMANCE BOND AND PAYMENT BOND

Add the following sentence: “The bonds will conform to those forms approved by the Office
of Management and Budget.”

ARTICLE 12: UNCOVERING AND CORRECTION OF WORK

12.2.2 AFTER SUBSTANTIAL COMPLETION
Add the following Paragraph:

TETRA TECH, INC. SUPPLEMENTARY GENERAL CONDITIONS
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122211 At any time during the progress of the Work, or in any case where the nature
of the defects will be such that it is not expedient to have corrected, the
Owner, at its option, will have the right to deduct such sum, or sums, of
money from the amount of the Contract as it considers justified to adjust the
difference in value between the defective work and that required under
contract including any damage to the structure.

12221 Strike “one” and insert “two”.

12222 Strike “one” and insert “two”.

12.2.2.3 Strike “one” and insert “two”.

12.25 In second sentence, strike “one” and insert “two’, %
ARTICLE 13: MISCELLANEOUS PROVISIONS &\
131 GOVERNING LAW C)

Strike “except that, if the parties have selected giytratigh as the method of binding dispute
resolution, the Federal Arbitration Act shall& ction 15.4.”

13.6 INTEREST

Strike “the date payment is due at % as the parties may agree upon in writing or, in the
absence thereof, at the legal rat ing from time to time at the place where the Project is

located.” Insert “30 days dsafitment of the authorized Certificate of Payment at the
annual rate of 12% or 1% f¢r mpnth.

13.7 TIME LIMITS O QIMS

Strike the lag#s e.

Add the following Para&:
13.8 (@CTS WITH FEDERAL STATUTES OR REGULATIONS
a

13.8.1 ny provision, specifications or requirement of the Contract Documents conflict or is

inconsistent with any statute, law or regulation of the government of the United State of
America, the Contractor shall notify the Architect and Owner immediately upon discovery.
ARTICLE 14: TERMINATION OR SUSPENSION OF THE CONTRACT
14.4 TERMINATION BY THE OWNER FOR CONVENIENCE
Delete Paragraph 14.4.3 in its entirety and replace with the following:
14.4.3 In case of such termination for the Owner’s convenience, the Contractor

shall be entitled to receive payment for Work executed, and cost incurred by
reason of such termination along with reasonable overhead.

SUPPLEMENTARY GENERAL CONDITIONS TETRA TECH, INC.
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ARTICLE 15: CLAIMS AND DISPUTES
15.1.2 Throughout the Paragraph strike “21” and insert “45”.
15.1.6 CLAIMS FOR CONSEQUENTIAL DAMAGES
Delete Paragraph 15.1.6 in its entirety.
15.2 INITIAL DECISION
Delete Paragraph 15.2.5 in its entirety and replace with the following:
state the reasons therefore and shall notify the f any change in the
Contract Sum or Contract Time or both. enQf oval or rejection of a

Claim by the Architect shall be subject tion and other remedies at
law or in equity.

Delete Paragraph 15.2.6 and its subparagraphs i?\btirety.
15.3 MEDIATION &

1531 Strike “binding disp %Jtion” and insert “any or all remedies at law or
in equity”.

1525 The Architect will approve or reject Claims by W cision, which shall

Associatiog in) accordance with its Construction Industry Mediation
Procgdmyre incifect on the date of the Agreement,” Strike “binding dispute
res and insert “remedies at law and in equity”.

15.3.2 In the ﬁrch@, delete “administered by the American Arbitration
154 ARBITRAT?O

Delete}@ra 15.4 and its sub-sections in its entirety.

%O END OF SECTION 00 73 13

TETRA TECH, INC. SUPPLEMENTARY GENERAL CONDITIONS
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SECTION 00 73-14 - ADDITIONAL SUPPLEMENTAL GENERAL CONDITIONS

PART 1 GENERAL
1.01 GENERAL CONDITIONS

A. The General Conditions of the Contract for Construction, AIA Document A201, 1997 edition,
Articles 1 through 14 inclusive, is part of this contract and is bound herewith.

B. Reference to Articles herein are to AIA Document A201. ?

1.02 SUPPLEMENTARY CONDITIONS \

A. The following provisions modify, change, delete from to’ AIA Document A201.
Where any article of the General Conditions is modified{or agy paragraph, subparagraph or
clause thereof is modified or deleted by these provis e unaltered provisions of that
article, paragraph, sub-paragraph or clause shall i effect.

1.03 REFERENCE TO DIVISION 1 - GENERAL RE(&

A. Certain provisions of Division 1; @RAL REQUIREMENTS supplement the
administrative and work-related pré& of the GENERAL CONDITIONS.

B. Articles affected are cross g@ in the various sections of Division 1.

C. Throughout the entire dgcu , Wherever "Architect” is stated, read "Engineer".
1.04 ARTICLE1- CONTRA@&MENTS
A. Paragraph 1QBasic Definitions
Ad fONowing subparagraph:
1. erms and Definitions

The following definitions apply to the terms listed below as used on the Drawings
and in the Project Manual.

Approved: Accepted by the Engineer or authority enforcing standards.
Described: Refer to Project Manual.
Specified: Refer to Project Manual.

Shown: Refer to Drawings.

TETRA TECH, INC. INSTRUCTIONS TO BIDDERS
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1.05 ARTICLE 3-CONTRACTOR

A. Paragraph 3.4 - Labor and Materials
Subparagraph 3.4.1 - Add the following sentence:
Refer to Division 1 for detailed requirements concerning Temporary Facilities and
Equipment.
Subparagraph 3.4.2 - Add the following sentence:
Refer specifically to Division 1 for detailed procedures regarding substjtutions of material
and/or equipment. é
B. Paragraph 3.7 - Permits, Fees and Notices \O
Add the following: &
3.7.5  Where local law at the site of the building%gJCertificate of Occupancy, the
Contractor shall obtain and pay for this ic#te and deliver it to the Owner.
1.06 ARTICLES - SUBCONTRACTORS &
A. Paragraph 5.2 - Award of Subcontrac %ther Contracts for Portions of the Work.

A

Add the following subparagrap@

5.2.6 For Public Work@lracts, the Contractor shall not subcontract, sublet, sell,
transfer...wo materials to an organization other than their own...without written
permissio % State. In case such permission is given, the Contractor will be
permitt ontract or sublet a portion thereof but shall perform with their own
orgazatans#work amounting to not less than ten percent (10%) of the total contract

Kp e, exclusive of General Condition Items, Overhead, and Profit.

1.07 ARTICLEQ
. @ 0h 8.1.2

Add the following:

The Contractor shall begin work within ten (10) days following receipt of an Official
Purchase Order issued by the State of Delaware.

1.08 ARTICLE 11 - INSURANCE

A. Paragraph 11.5 - Performance Bond and Payment Bond
Add the following subparagraphs:
SUPPLEMENTAL GENERAL CONDITIONS TETRA TECH, INC.
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1153

1154

Prior to delivery of the executed contract, the Contractor must deliver to the Owner
an executed performance bond in the amount of 100% of the accepted bid as security
for the faithful performance of their contract and include the one year guarantee; and
an executed labor and material payment bond in the amount of 100% of the accepted
bid as security for the payment of all persons performing labor or furnishing materials
in connection therewith and conditioned that the Contractor shall well and faithfully
pay all daily labor employed by their firm for this contract in full once each week.
Performance and payment bond may be in a combined form. The bonding company's
standard forms are acceptable provided all coverage requirements are included.
Consent of Surety must be included.

Bonds are to be in favor of the Owner and shall be paid fg&DWthe Contractor and
furnished by a surety company licensed in the State of Del§ . The Owner has the
right to demand proof that the parties signing the bo;eﬂ authorized to do so.

1.09 ARTICLE 15 - PREFERENCE FOR DELAWARE LABOR < ’

A. 151

152

The Contractor shall comply with the fol ovisions of Delaware Code, Title
29, Chapter 69, Section 6962;

In the construction of all public é&v the State or any political subdivision or by

persons contracting with the %ny political subdivision thereof, preference in

employment of laborers, v%n or mechanics, shall be given to bona-fide legal

citizens of the State wh tablished citizenship by residence of at least 90 days

in the State. Each Pkl ks contract for the construction of public works for the

State or any politi@division thereof shall contain a stipulation that any person,
r

company, or oratih who violates this Section shall pay a penalty to the Secretary
of Finance @ the amount of compensation paid to any person in violation of

this sect@

PrefszgEnce for Delaware Labor: Surety bonds in the amount of 6% of the contract
r subcBntract price are required for all non-resident contractors for contracts within
th&State of Delaware in which either:

. ?O 1. The single contract or subcontract totals $20,000 or more; or

2. The contract or sub-contract is a “cost-plus” contract whose estimated cost -
and - profit totals $20,000 or more; or

3. The aggregate of two or more contracts or subcontracts in a calendar year
totals $20,000 or more.

The Division of Revenue will accept cash bonds, which may be paid by check on
contracts not exceeding $100,000.

The Contractor's bond shall be filed before construction commences on any contract
upon which a bond is required, pursuant to Title 30 Delaware Code Chapter 375 as
outlined above.

TETRA TECH, INC.
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For licensing requirements, penalties, definitions, information filing and other
requirements, bidders shall refer to Technical Information Memorandum 86-10 and
Code Sections 375, 2501 and 2503. For additional information, contact 1-800-292-
7826.

1.10 ARTICLE 16 - LICENSE, TAX AND STATE LAW REQUIREMENTS

A. 16.1  Inthe performance of this Contract the successful bidder is required to comply with
all applicable Federal, State and Local laws, ordinances, codes and regulations. The
cost of permits, insurance, taxes and other relevant costs required in the performance
of the Contract shall be borne by the successful bidder. All Delaware Laws in
reference to construction shall be as binding as though quoted infull herein and their
application shall be fully adhered to by all parties affected h The Contractor
shall furnish upon request any or all of the referenced ite

B. 16.2  All bidders shall be properly licensed and authorize@sact business in the State
of Delaware as provided for in the Delaware Coge Tit% 30, Chapter 82502 and in
any and all Delaware Municipalities having ju§isdidion to require such licensing
within the geographic boundaries of the site ( re the work is to be performed
prior to the execution of any contract resjs4i m this bid. In the case of contracts
in excess of $50,000.00 which are Q’wly bid, such person shall have initiated

co
the license application procedure iﬁe by this subsection with the Division of

Revenue prior to, or in conjunc itf?, the submission of a bid on a contract, or in
the case of a subcontractor, e submission of a bid by the general contractor.
Proof of such a license c yemce shall be as determined by the Owner or their
designee.

C. 16.3  All bidders for p@/orks projects shall insure that they have met all general
contractor r subcontractor licensing requirements in accord with the
requirement 29 Chapter 6962 prior to submitting a bid.

1.11  ARTICLE 19 - IND ATION BY THE CONTRACTOR AND

harmless the Owner, the Architect, the Consulting Engineers and their agents and
employees from and against all claims, damages, losses and expenses, including
but not limited to attorney’s fees, arising out of or resulting from the performance
of the work, provided that any such claim, damage, loss or expense (1) is
attributable to bodily injury, sickness, disease or death, or to injury to or
destruction of tangible property (other than the work itself including the loss of
use resulting therefrom, and (2) is caused in whole or in part by an negligent act
or omission of the Contractor, any Subcontractor, anyone directly or indirectly
employed by any of them or anyone for whose acts any of them may be liable,
regardless of whether or not it is caused in part by a party indemnified hereunder.
Such obligation shall not be construed to negate, abridge, or otherwise reduce
any other right or obligation of indemnity which would otherwise exist as to any
party or person described in the INDEMNIFICATION BY CONTRACTOR
Article.

SUBC% CTORS
A. 19.0 To the fullest extent permitted by law, the Contractor shall indemnify and hold

SUPPLEMENTAL GENERAL CONDITIONS TETRA TECH, INC.
00 73 14/ Page 4 Project No. 76984-13013



STATE OF DELAWARE DELAWARE ARMY NATIONAL GUARD

19.1.2 Inany and all claims against the Owner, the Architect, and Consulting Engineers
or any of their agents or employees by any employee of the Contractor, any
Subcontractor, anyone directly or indirectly employed by any of them or anyone
for whose acts any of them may be liable, the indemnification obligation shall
not be limited in any way by any limitation on the amount or type of damages,
compensation or benefits payable by or for the Contractor or Subcontractor under
workers' or workmen's compensation acts, disability benefits acts or other
employee benefit acts.

19.1.3.4  The obligations of the Contractor shall not extend to the liability of the Architect,
the Consulting Engineers or their agents or employees, ari out of (1) the
preparation or approval of maps, drawings, opinions S, surveys, change
orders, design or specifications or (2) the giving @ the failure to give
directions or instructions by the Architect, the 20 g Engineers or their
agents or employees provided such giving o&@o give is the primary cause

of the injury or damage.
19.2 INDEMNIFICATION BY THE S OMNTRACTORS

19.2.1 Contractor hereby covenants ees that it will include the following
provisions in all subcontra nte into by the contractor for performance of

any and all portions of n the project:
1) To th Sextent permitted by law, the Subcontractor shall

nd hold harmless the Owner, the Architect, the
C sul§ing Engineers and their agents and employees from and
altrst all claims, damages, losses and expenses, including but not

ag
Qﬁuited to attorneys' fees, arising out of or resulting from the

performance of the work, provided that any such claim, damage,
Q loss or expense (1) is attributable to bodily injury, sickness, disease

or death, or to injury to or destruction of tangible property (other

& than the work itself) including the loss of use resulting therefrom,

and (2) is caused in whole or in part by any negligent act or

O omission of the Subcontractor may be liable, regardless of whether

or not it is caused in part by a party indemnified hereunder. Such

obligation shall not be construed to negate, abridge, or otherwise

reduce any other right or obligation or indemnity which would

otherwise exist as to any party or person described in the
INDEMNIFICATION BY THE SUBCONTRACTORS Atticle.

a. In any and all claims against the Owner, the Architect, the
Consulting Engineers or any of their agents or employees by any
employee of the Subcontractor, anyone directly or indirectly
employed by the Subcontractor or anyone for whose acts the
Subcontractor may be liable, the indemnification obligation under
this Article shall not be limited in any way by any limitation on the
amount or type of damages, compensation or benefits payable by or
for the Contractor or the Subcontractor under workers' or workmen's

TETRA TECH, INC. INSTRUCTIONS TO BIDDERS
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compensation acts, disability benefits acts or other employee benefit
acts.

b. The obligation of the Subcontractor under this Article shall not
extend to the liability of the Architect, the Consulting Engineers,
their agents or employees, arising out of (1) the preparation of
approval of maps, drawings, opinions, reports, surveys, change
orders, design or specifications, or (2) the giving of or the failure to
give direction of instructions by the Architect, the Consulting
Engineers, their agents or employees provided such giving or failure
to give is the primary cause of the injury or damage.

END OF SECTION 00 73 14 %
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STATE OF DELAWARE
DEPARTMENT OF LABOR
DIVISION OF INDUSTRIAL AFFAIRS
OFFICE OF LABOR LAW ENFORCEMENT

PHONE: (302) 451-3423

Mailing Address:

225 CORPORATE BOULEVARD
SUITE 104

NEWARK, DE 19702

Located at:
225 CORPORATE BOULEVARD
SUITE 104
NEWARK, DE 19702

PREVAILING WAGES FOR BUILDING CONSTRUCTION
EFFECTIVE MARCH 13, 2015 - AMENDED JULY 15, 2015

CLASSIFICATION NEW CASTLE KENT SUSSEX
ASBESTOS WORKERS 21.87 26.94 39.20
BOILERMAKERS 39.67 33, 48.83
BRICKLAYERS 49.39 49.39
CARPENTERS 51.86 5 41.22
CEMENT FINISHERS 69.27 11 21.20
ELECTRICAL LINE WORKERS 43.49 ‘1< 3729 28.44
ELECTRICIANS 63.60 [ 4 ~  63.60 63.60
ELEVATOR CONSTRUCTORS 80.3 1 \\\” 40.93 30.55
GLAZIERS ) 67.35 20.15
INSULATORS )é%se 53.38 53.38
IRON WORKERS N 6012 60.12 60.12
LABORERS 740.95 40.95 40.95
MILLWRIGHTS ~ 6523 65.23 51.80
PAINTERS P 44.97 44.97 44.97
PILEDRIVERS \ ) 71.1% 37.64 30.45
PLASTERERS ( 21.60 28.55 17.50
PLUMBERS/PIPEFITTERS/STEAMFITLERS S’ 62.20 36.66 54.49
POWER EQUIPMENT OPERATOR;@ 59.81 59.81 24.13
ROOFERS — COMPOSITION 21.82 20.45 17.63
ROOFERS — SHINGLE/SLATE/L Nt/ 17.59 13.72 14.10
SHEET METAL WORKERS Q 64.16 64.16 64.16
SOFT FLOOR LAYERS \5 48.57 48.57 48.57
SPRINKLER FITTER 53.52 53.52 53.52
TERRAZZO/MARBNNUA: FINISHERS 54.11 54.11 45,45
TERRAZZO fMA% LE SETTERS 62.13 623 5263
TRUCK DRIVERS ¥ 2443~ 26641 /2003
- CJ/ ] -
CERTIFIED: 5// 7/// C BY: / J‘U‘/
: # ° ABMINI ICE OF LABGR LAW ENFORCEMENT

NOTE:

THESE RATES ARE PROMULGATED AND ENFORCED PURSUANT TO

ADOPTED BY THE DEPARTMENT OF LABOR ON APRIL 3, 1992.

CLASSIFICATIONS OF WORKERS ARE DETERMINED BY THE DEPARTMENT OF LABOR. FOR ASSISTANCE IN

R(&T?;Sl#

THE PREVAILING WAGE REGULATIONS

CLASSIFYING WORKERS, OR FOR A COPY OF THE REGULATIONS OR CLASSIFICATIONS, PHONE (302) 451-3423

NON- REGISTERED APPRENTICES MUST BE PAID THE MECHANICS RATE.

PROJECT: 20-2013R AASF Electrical Upgrades (REBID), New Castle County, DE
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SECTION 00 81 13 - GENERAL CONTRACTING REQUIREMENTS 008113

TABLE OF ARTICLES

1. GENERAL PROVISIONS

2. OWNER

3. CONTRACTOR %
4. ADMINISTRATION OF THE CONTRACT &\O

5. SUBCONTRACTORS C)

6.  CONSTRUCTION BY OWNER OR BY SEPARATE RACTORS

7. CHANGES IN THE WORK &

8. TIME %
9, PAYMENTS AND COMPLETION Os

10. PROTECTION OF PERSONS AV\@OPERTY
11. INSURANCE AND BONDQ~
12. UNCOVERING AN CTION OF WORK
13. MISCELLAN% PROVISIONS

14. TERMINA OR SUSPENSION OF THE CONTRACT

TETRA TECH, INC. GENERAL REQUIREMENTS
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ARTICLE 1:

11

111

112

1.2

121

ARTICLE 2:

ARTICLE 3:

3.1

3.2

GENERAL
CONTRACT DOCUMENTS

The intent of the Contract Documents is to include all items necessary for the proper
execution and completion of the Work by the Contractor. The Contract Documents are
complementary and what is required by one shall be as binding as if required by all.
Performance by the Contractor shall be required to an extent consistent with the Contract
Documents and reasonably inferable from them as being necessary to produce the intended
results.

Work including material purchases shall not begin until the Contractag is in receipt of a
bonafide State of Delaware Purchase Order. Any work performed or purchases prior
to the issuance of the Purchase Order is done at the Contractor’s m and cost.

EQUALITY OF EMPLOYMENT OPPORTUNITY ON P&\ ORKS
For Public Works Projects financed in whole or in part by stafe appropriation the Contractor
agrees that during the performance of this contract,

1. The Contractor will not discrimi @w‘nst any employee or applicant for
employment because of race, creed r,8ex or national origin. The Contractor will

take positive steps to ensure t%ll ants are employed and that employees are
treated during employment witgouigegard to their race, creed, color, sex or national
origin. Such action shall j »but not be limited to, the following: employment,
upgrading, demotion r; recruitment or recruitment advertising; layoff or
termination; rates aOther forms of compensation; and selection for training,
including apprenti§gship. The Contractor agrees to post in conspicuous places
available to oyees and applicants for employment notices to be provided by the
%setting forth this nondiscrimination clause.

contractin
2. The 20 Qr will, in all solicitations or advertisements for employees placed by or
on baQalf of the Contractor, state that all qualified applicants will receive
&‘Tideraﬁon for employment without regard to race, creed, color, sex or national
ridin.”’

R

(NO ADDITIONAL GENERAL REQUIREMENTS - SEE SUPPLEMENTARY
GENERAL CONDITIONS)

CONTRACTOR
Schedule of Values: The successful Bidder shall within twenty (20) days after receiving
notice to proceed with the work, furnish to the Owner a complete schedule of values on the

various items comprising the work.

Subcontracts:  Upon approval of Subcontractors, the Contractor shall award their
Subcontracts as soon as possible after the signing of their own contract and see that all

GENERAL REQUIREMENTS TETRA TECH, INC.
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3.3

3.4

3.5

3.6

3.7

3.8

3.9

3.10

3.11

3111

material, their own and those of their Subcontractors, are promptly ordered so that the work
will not be delayed by failure of materials to arrive on time.

Before commencing any work or construction, the General Contractor is to consult with the
Owner as to matters in connection with access to the site and the allocation of Ground Areas
for the various features of hauling, storage, etc.

The Contractor shall supervise and direct the Work, using the Contractor's best skill and
attention. The Contractor shall be solely responsible for and have control over construction
means, methods, techniques, sequences and procedures and for coordinating all portions of
the Work under the Contract, unless the Contract Documents give other specific instructions.
The Contractor shall enforce strict discipline and good order 2 e Contractor's
employees and other persons carrying out the Contract. The C @
employment of unfit persons or persons not skilled in tasks gg8iORe=to them.

The Contractor warrants to the Owner that materials and gquipgnent furnished will be new and
of good quality, unless otherwise permitted, and that th ill be free from defects and in
conformance with the Contract Documents. W ot gonforming to these requirements,
including substitutions not properly approved considered defective. If required by
the Owner, the Contractor shall furnish evia@ to the kind and quality of materials and

equipment provided. a

Unless otherwise provided, the Co shall pay all sales, consumer, use and other similar
taxes, and shall secure and pay ired permits, fees, licenses, and inspections necessary
for proper execution of the

regulations, and la s of public authorities bearing on performance of the Work. The
Contractor shall notify the Owner if the Drawings and Specifications are observed to

The Contractor shall E;Qﬁh and give notices required by laws, ordinances, rules,

h.

be at varian(Q

The Cggtractol®shall be responsible to the Owner for the acts and omissions of the
Contractog employees, Subcontractors and their agents and employees, and other persons
pe @ g portions of the Work under contract with the Contractor.

ontractor shall keep the premises and surrounding area free from accumulation of waste
materials or rubbish caused by operations under the Contract. At completion of the Work the
Contractor shall remove from and about the Project all waste materials, rubbish, the
Contractor's tools, construction equipment, machinery and surplus materials. The Contractor
shall be responsible for returning all damaged areas to their original conditions.

STATE LICENSE AND TAX REQUIREMENTS

Each Contractor and Subcontractor shall be licensed to do business in the State of Delaware
and shall pay all fees and taxes due under State laws. In conformance with Section 2503,
Chapter 25, Title 30, Delaware Code, “the Contractor shall furnish the Delaware Department
of Finance within ten (10) days after entering into any contract with a contractor or
subcontractor not a resident of this State, a statement of total value of such contract or
contracts together with the names and addresses of the contracting parties.”

TETRA TECH, INC. GENERAL REQUIREMENTS
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3.12.

ARTICLE 4:

4.1

411

41.2

4.1.3

414

415

4.1.6

4.2

421

The Contractor shall comply with all requirements set forth in Section 6962, Chapter 69, Title
29 of the Delaware Code.

ADMINISTRATION OF THE CONTRACT
CONTRACT SURETY
PERFORMANCE BOND AND LABOR AND MATERIAL PAYMENT BOND

All bonds will be required as follows unless specifically waived elsewhere in the Bidding

Management and Budget. The bond shall be conditioned upo ful compliance and
performance by the successful bidder of each and every term 3€d cddition of the contract and
the proposal, plans, specifications, and bid documents thm ch term and condition shall

Documents.
Contents of Performance Bonds — The bond shall be in the form \.:d by the Office of

f
be met at the time and in the manner prescribed by th§ Cofjtract, Bid documents and the
specifications, including the payment in full to ever>qebO rnishing material or performing
labor in the performance of the Contract, of all s ney due the person for such labor
and materiel. (The bond shall also contain th %ﬂl bidder’s guarantee to indemnify and
save harmless the State and the agency fron(§ codts, damages and expenses growing out of
or by reason of the Contract in accorda@th he Contract.)

Invoking a Performance Bond — @cy may, when it considers that the interest of the
State so require, cause judgem confessed upon the bond.

Within twenty (20) days a@ date of notice of award of contract, the Bidder to whom the
ysh

award is made shall f a Performance Bond and Labor and Material Payment Bond, each
the Contract price to guarantee the faithful performance of all
O

equal to the full amg
terms, covenant ditions of the same. The bonds are to be issued by an acceptable
Bonding Co ensed to do business in the State of Delaware and shall be issued in

wake good any faults or defects in his work which may develop during the period of said
guarantees as a result of improper or defective workmanship, material or apparatus, whether
furnished by themselves or their Sub-Contractors. The Payment Bond shall guarantee that the
Contractor shall pay in full all persons, firms or corporations who furnish labor or material or
both labor and material for, or on account of, the work included herein. The bonds shall be
paid for by this Contractor. The Owner shall have the right to demand that the proof parties
signing the bonds are duly authorized to do so.

FAILURE TO COMPLY WITH CONTRACT
If any firm entering into a contract with the State, or Agency that neglects or refuses to

perform or fails to comply with the terms thereof, the Agency which signed the Contract may
terminate the Contract and proceed to award a new contract in accordance with this Chapter

GENERAL REQUIREMENTS TETRA TECH, INC.
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4.3

43.1

4.3.2

4.4

441

44.2

ARTICLE 5:

5.1

5.11

69, Title 29 of the Delaware Code or may require the Surety on the Performance Bond to
complete the Contract in accordance with the terms of the Performance Bond. Nothing herein
shall preclude the Agency from pursing additional remedies as otherwise provided by law.

CONTRACT INSURANCE AND CONTRACT LIABILITY

In addition to the bond requirements stated in the Bid Documents, each successful Bidder
shall purchase adequate insurance for the performance of the Contract and, by submission of a
Bid, agrees to indemnify and save harmless and to defend all legal or equitable actions
brought against the State, any Agency, officer and/or employee of the State, for and from all
claims of liability which is or may be the result of the successful Bidder’s actions during the
performance of the Contract.

The purchase or nonpurchase of such insurance or the involvement successful Bidder in
any legal or equitable defense of any action brought against t ul Bidder based upon
work performed pursuant to the Contract will not waive efénse which the State, its
agencies and their respective officers, employees and aflentssmight otherwise have against
such claims, specifically including the defense of soverSOw#fimunity, where applicable, and
by the terms of this section, the State and all age officers and employees thereof shall
not be financially responsible for the conse work performed, pursuant to said
contract.

RIGHT TO AUDIT RECORDS %
gdi

The Owner shall have the ri t the books and records of a Contractor or any
Subcontractor under any C Subcontract to the extent that the books and records
relate to the performance of thegcontract or Subcontract.

Said books and reco | be maintained by the Contractor for a period of seven (7) years
ment under the Prime Contract and by the Subcontractor for a period

from the date of
of seven (7) q the date of final payment under the Subcontract.
A

SUBCQQR
SuU

@\ITRACTING REQUIREMENTS

TORS

ontracts for the construction, reconstruction, alteration or repair of any public building
(not a road, street or highway) shall be subject to the following provisions:

1. A contract shall be awarded only to a Bidder whose Bid is accompanied by a
statement containing, for each Subcontractor category, the name and address (city or
town and State only — street number and P.O. Box addresses not required) of the
subcontractor whose services the Bidder intends to use in performing the Work and
providing the material for such Subcontractor category.

2. A Bid will not be accepted nor will an award of any Contract be made to any Bidder
which, as the Prime Contractor, has listed itself as the Subcontractor for any
Subcontractor unless:

TETRA TECH, INC. GENERAL REQUIREMENTS
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5.1.2

513

5.1.4

5.2

521

A. It has been established to the satisfaction of the awarding Agency that the
Bidder has customarily performed the specialty work of such Subcontractor
category by artisans regularly employed by the Bidder’s firm;

B. That the Bidder is duly licensed by the State to engage in such specialty
work, if the State requires licenses; and

C. That the Bidder is recognized in the industry as a bona fide Subcontractor or
Contractor in such specialty work and Subcontractor category.

The decision of the awarding Agency as to whether a Bidder who list itself as the

Subcontractor for a Subcontractor category shall be final and binding uporall Bidders, and no
action of any nature shall lie against any awarding agency or its emplo@fﬁcers because

of its decision in this regard. Q
After such a Contract has been awarded, the successful Bi r}ha not substitute another

Subcontractor for any Subcontractor whose name was&et h in the statement which
accompanied the Bid without the written consent of tQetawarfling Agency.

No Agency shall consent to any substitution of S tors unless the Agency is satisfied
that the Subcontractor whose name is on tr& ccompanying statement:

A. Is unqualified to perform the w@q

B. Has failed to execute a tii%sonable Subcontract;

C. Has defaulted in rmance on the portion of the work covered by the
Subcontract; or

red;

D Isno lon d in such business.
PENALTY QSTITUTION OF SUBCONTRACTORS

ShoulWﬂCon ractor fail to utilize any or all of the Subcontractors in the Contractor’s Bid
80t v the performance of the Work on the public bidding, the Contractor shall be

ents of the penalty from the Contractor or have the amount paid directly to the Agency.

statg
%: in the amount of 10% of said subcontract. The Agency may determine to deduct
%Ey

5.3

penalty amount assessed against the Contractor may be remitted or refunded, in whole or
in part, by the Agency awarding the Contract, only if it is established to the satisfaction of the
Agency that the Subcontractor in question has defaulted or is no longer engaged in such
business. No claim for the remission or refund of any penalty shall be granted unless an
application is filed within one year after the liability of the successful Bidder accrues. All
penalty amounts assessed and not refunded or remitted to the contractor shall be reverted to
the State.

*one (1) percent of contract amount not to exceed $10,000

ASBESTOS ABATEMENT

GENERAL REQUIREMENTS TETRA TECH, INC.
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53.1

5.4

54.1

5.5

551

ARTICLE 6:

6.1

6.2

ARTICLE 7:

7.1

7.2

7.3

731

The selection of any Contractor to perform ashestos abatement for State-funded projects shall
be approved by the Office of Management and Budget, Division of Facilities Management
pursuant to Chapter 78 of Title 16.

STANDARDS OF CONSTRUCTION FOR THE PROTECTION OF THE PHYSICALLY
HANDICAPPED

All Contracts shall conform with the standard established by the Delaware Architectural
Accessibility Board unless otherwise exempted by the Board.

CONTRACT PERFORMANCE

Any firm entering into a Public Works Contract that neglects or refysgsQ petform or fails to
comply with its terms, the Agency may terminate the Contract a i@ eed to award a new
Contract or may require the Surety on the Performance Bo \ plete the Contract in
accordance with the terms of the Performance Bond. &

CONSTRUCTION BY OWNER OR SEPARATE C CTORS

The Owner reserves the right to simultaneo Qﬂorm other construction or operations
related to the Project with the Owner's &) es, and to award separate contracts in

connection with other portions of the Pr'%to ther Projects at the same site.

The Contractor shall afford the
access and storage of materials

shall connect and coordina;
Documents.

CHANGES IN THE@@(

The Owner, validating the Contract, may order changes in the Work consisting of
Additions, &ions, Modifications or Substitutions, with the Contract Sum and Contract
complmat being adjusted accordingly. Such changes in the Work shall be authorized
by weifterNChange Order signed by the Professional, as the duly authorized agent, the
Co @ pr and the Owner.

d other Contractors reasonable opportunity for
ipment, and for the performance of their activities, and
tivities with other forces as required by the Contract

%:ontract Sum and Contract Completion Date shall be adjusted only by a fully executed
Chan

ge Order.

The additional cost, or credit to the Owner resulting from a change in the Work shall be by
mutual agreement of the Owner, Contractor and the Architect. In all cases, this cost or credit
shall be based on the ‘DPE’ wages required and the “invoice price” of the
materials/equipment needed.

“DPE” shall be defined to mean “direct personnel expense”. Direct payroll expense includes
direct salary plus customary fringe benefits (prevailing wage rates) and documented statutory
costs such as workman’s compensation insurance, Social Security/Medicare, and
unemployment insurance (a maximum multiplier of 1.35 times DPE).

TETRA TECH, INC. GENERAL REQUIREMENTS
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7.3.2

7.3.3

ARTICLE 8:

8.1

8.2

8.3

8.4.1

8.4.2

“Invoice price” of materials/equipment shall be defined to mean the actual cost of materials
and/or equipment that is paid by the Contractor, (or subcontractor), to a material distributor,
direct factory vendor, store, material provider, or equipment leasing entity. Rates for
equipment that is leased and/or owned by the Contractor or subcontractor(s) shall not exceed
those listed in the latest version of the “Means Building Construction Cost Data” publication.

In addition to the above, the General Contractor is allowed a fifteen percent (15%) markup for
overhead and profit for additional work performed by the General Contractor’s own forces.
For additional subcontractor work, the Subcontractor is allowed a fifteen (15) percent
overhead and profit on change order work above and beyond the direct costs stated
previously. To this amount, the General Contractor will be allowed a mark-up not exceeding
seven and one half percent (7.5%) on the subcontractors work. These magk-ups shall include
all costs including, but not limited to: overhead, profit, bonds, insuranérvision, etc. No
markup is permitted on the work of the subcontractors subcontractoprrgaqditional costs shall
be allowed for changes related to the Contractor’s onsite su rent/staff, or project
manager, unless a change in the work changes the project and is identified by the
CPM schedule. There will be no other costs associated ys change order.

TIME 0
Time limits, if any, are as stated in the Proj @le. By executing the Agreement, the
Contractor confirms that the stipulated Iil&\r reasonable, and that the Work will be
completed within the anticipated time f
If progress of the Work is delaye %time by changes ordered by the Owner, by labor
disputes, fire, unusual delay in 1®s, abnormal adverse weather conditions, unavoidable
casualties or other causes he Contractor's control, the Contract Time shall be
extended for such reasonal¢ tighe as the Owner may determine.
Any extension of Qﬂ!yond the date fixed for completion of the construction and
acceptance of afy ptYof the Work called for by the Contract, or the occupancy of the
- ¢r, in whole or in part, previous to the completion shall not be deemed a

waiver by, the\Qwner of his right to annul or terminate the Contract for abandonment or delay
in the U«er provided for, nor relieve the Contractor of full responsibility.

8.4 SION AND DEBARMENT
r

Section 6962(d)(14), Title 29, Delaware Code, “Any Contractor who fails to perform a
public works contract or complete a public works project within the time schedule established
by the Agency in the Invitation To Bid, may be subject to Suspension or Debarment for one
or more of the following reasons: a) failure to supply the adequate labor supply ratio for the
project; b) inadequate financial resources; or, ¢) poor performance on the Project.”

“Upon such failure for any of the above stated reasons, the Agency that contracted for the
public works project may petition the Director of the Office of Management and Budget for
Suspension or Debarment of the Contractor. The Agency shall send a copy of the petition to
the Contractor within three (3) working days of filing with the Director. If the Director
concludes that the petition has merit, the Director shall schedule and hold a hearing to
determine whether to suspend the Contractor, debar the Contractor or deny the petition. The
Agency shall have the burden of proving, by a preponderance of the evidence, that the

GENERAL REQUIREMENTS TETRA TECH, INC.
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8.5

8.5.1

8.5.2

ARTICLE 9:

9.1

9.11

9.1.2

9.1.3

9.2

921

Contractor failed to perform or complete the public works project within the time schedule
established by the Agency and failed to do so for one or more of the following reasons: a)
failure to supply the adequate labor supply ratio for the project; b) inadequate financial
resources; or, ¢) poor performance on the project. Upon a finding in favor of the Agency, the
Director may suspend a Contractor from Bidding on any project funded, in whole or in part,
with public funds for up to 1 year for a first offense, up to 3 years for a second offense and
permanently debar the Contractor for a third offense. The Director shall issue a written
decision and shall send a copy to the Contractor and the Agency. Such decision may be
appealed to the Superior Court within thirty (30) days for a review on the record.”

RETAINAGE

Per Section 6962(d)(5) a.3, Title 29, Delaware Code: The AgencyRmaRg
each public works project establish a time schedule for the compl @ pfthe project. If the
project is delayed beyond the completion date due to the C failure to meet their
responsibilities, the Agency may forfeit, at its discretionalNor part of the Contractor’s
retainage. C

This forfeiture of retainage also applies to the tim
will only be prepared upon the mutual agree
Once the punchlist is prepared, all three par y mutual agreement, establish a schedule
for its completion. Should completion o hlist be delayed beyond the established date
due to the Contractor’s failure to eir responsibilities, the Agency may hold
permanently, at its discretion, all o the Contractor’s retainage.

PAYMENTS AND COMPQ“@

T

letion of the punchlist. A punchlist
e Owner, Architect and Contractor.

APPLICATION FORéY

Applications for % t shall be made upon AIA Document G702. There will be a five
percent (5%) getdpage on all Contractor's monthly invoices until completion of the project.
This retaina ay become payable upon receipt of all required closeout documentation,
providegall otffer requirements of the Contract Documents have been met.

A iII be fixed for the taking of the monthly account of work done. Upon receipt of
etor's itemized application for payment, such application will be audited, modified, if
und necessary, and approved for the amount. Statement shall be submitted to the Owner.

Section 6516, Title 29 of the Delaware Code annualized interest is not to exceed 12% per
annum beginning thirty (30) days after the “presentment” (as opposed to the date) of the
invoice.

PARTIAL PAYMENTS
Any public works Contract executed by any Agency may provide for partial payments at the

option of the Owner with respect to materials placed along or upon the sites or stored at
secured locations, which are suitable for use in the performance of the contract.

TETRA TECH, INC. GENERAL REQUIREMENTS
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9.2.2 When approved by the agency, partial payment may include the values of tested and
acceptable materials of a nonperishable or noncontaminative nature which have been
produced or furnished for incorporation as a permanent part of the work yet to be completed,
provided acceptable provisions have been made for storage.

9.22.1 Any allowance made for materials on hand will not exceed the delivered cost of the materials
as verified by invoices furnished by the Contractor, nor will it exceed the contract bid price
for the material complete in place.

9.23 If requested by the Agency, receipted bills from all Contractors, Subcontractors, and material,
men, etc., for the previous payment must accompany each application for payment.
Following such a request, no payment will be made until these receipied bills have been
received by the Owner.

9.3 SUBSTANTIAL COMPLETION O

93.1 When the building has been made suitable for occupan @till requires small items of
miscellaneous work, the Owner will determine t @When the project has been
substantially completed.

9.3.2 If, after the Work has been substantially co >full completion thereof is materially
delayed through no fault of the Contractor, without terminating the Contract, the Owner
may make payment of the balance du he” portion of the Work fully completed and
accepted. Such payment shall be mage er the terms and conditions governing final
payment that it shall not constitut r of claims.

9.3.3 On projects where commisggf Q included, the commissioning work as defined in the
specifications must be corr@prior to the issuance of substantial completion.

9.4 FINAL PAYMEN Q‘

94.1 Final payme ng the five percent (5%) retainage if determined appropriate, shall be
made within \Qirty (30) days after the Work is fully completed and the Contract fully
perfor and” provided that the Contractor has submitted the following closeout
d taton (in addition to any other documentation required elsewhere in the Contract

0 ts):

94.1.1 idence satisfactory to the Owner that all payrolls, material bills, and other indebtedness
connected with the work have been paid,

94.1.2 An acceptable RELEASE OF LIENS,

94.1.3 Copies of all applicable warranties,

94.14 As-built drawings,

94.15 Operations and Maintenance Manuals,

94.1.6 Instruction Manuals,

GENERAL REQUIREMENTS TETRA TECH, INC.
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94.1.7

94.1.38

Consent of Surety to final payment.

The Owner reserves the right to retain payments, or parts thereof, for its protection until the
foregoing conditions have been complied with, defective work corrected and all unsatisfactory
conditions remedied.

ARTICLE 10: PROTECTION OF PERSONS AND PROPERTY

10.1

10.2

10.3

10.4

The Contractor shall be responsible for initiating, maintaining, and supervising all safety
precautions and programs in connection with the performance of the Contract. The
Contractor shall take all reasonable precautions to prevent damage, injury or loss to: workers,
persons nearby who may be affected, the Work, materials and equipment tbe incorporated,
and existing property at the site or adjacent thereto. The Contracig ive notices and
comply with applicable laws ordinances, rules regulations, anu orders of public
authorities bearing on the safety of persons and property anget pfotection from injury,
damage, or loss. The Contractor shall promptly remedy and loss to property at the
site caused in whole or in part by the Contractor, a Sfbcogtractor, or anyone directly or
indirectly employed by any of them, or by anyone for cts they may be liable.

The Contractor shall notify the Owner in the
lead, PCBs, asbestos, etc. is encountered
qualified specialist for the identificatio

exposure or environmental pollution
ordinances. The Contractor and Areg
this operation. Upon completig

existing hazardous material such as
roject. The Owner will arrange with a
, removal, handling and protection against
mply with applicable regulation laws and

Sti

is work, the Owner will notify the Contractor and
Architect in writing the area Qeey cleared and approved by the authorities in order for the
work to proceed. The Coftracpr shall attach documentation from the authorities of said

approval.

As required in th gous Chemical Information Act of June 1984, all vendors supplying
any materialsgha be defined as hazardous, must provide Material Safety Data Sheets for
those produQ’Any chemical product should be considered hazardous if it has a warning
cautionggn the Yabel relating to a potential physical or health hazard, if it is known to be
pr e work place, and if employees may be exposed under normal conditions or in
an

eeable emergency situation. Material Safety Data Sheets must be provided directly
&=&wner along with the shipping slips that include those products.

The Contractor shall certify to the Owner that materials incorporated into the Work are free of
all asbestos. This certification may be in the form of Material Safety Data Sheet (MSDS)
provided by the product manufacturer for the materials used in construction, as specified or as
provided by the Contractor.

TETRA TECH, INC. GENERAL REQUIREMENTS
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ARTICLE 11: INSURANCE AND BONDS

111

11.2

11.3

114

115

11.6

11.7

11.7.1

The Contractor shall carry all insurance required by law, such as Unemployment Insurance,
etc. The Contractor shall carry such insurance coverage as they desire on their own property
such as a field office, storage sheds or other structures erected upon the project site that
belong to them and for their own use. The Subcontractors involved with this project shall
carry whatever insurance protection they consider necessary to cover the loss of any of their
personal property, etc.

Upon being awarded the Contract, the Contractor shall obtain a minimum of two (2) copies of
all required insurance certificates called for herein, and submit oney(1) copy of each
certificate, to the Owner, within 20 days of contract award. %

Bodily Injury Liability and Property Damage Liability Insura c@l, in addition to the
coverage included herein, include coverage for injury to or d&;}'@n of any property arising
out of the collapse of or structural injury to any building gestrudiuire due to demolition work
and evidence of these coverages shall be filed with a @ved by the Owner.

herein, include coverage on all real and pers rty in their care, custody and control
damaged in any way by the Contractor or t uBkontractors during the entire construction
period on this project.

The Contractor's Property Damage Liability In% II, in addition to the coverage noted

Med Coverage Insurance) on the existing building
,*shall not be provided by the Contractor under this
contract. The Owner shall &the existing building and all of its contents and all this new
alteration work under this @’act during entire construction period for the full insurable
value of the entire k at the site. Note, however, that the Contractor and their
ponsible for insuring building materials (installed and stored) and
ent whenever in use on the project, against fire damage, theft,

during the entire construction

vandalism, €.

Certifiwﬁof the insurance company or companies stating the amount and type of coverage,
tergp icies, etc., shall be furnished to the Owner, within 20 days of contract award.
0

ntractor shall, at their own expense, (in addition to the above) carry the following

%ms of insurance:

Contractor's Contractual Liability Insurance

Minimum coverage to be:

Bodily Injury $ 500,000 for each person
$1,000,000 for each occurrence
$1,000,000 aggregate

Property Damage $ 500,000 for each occurrence
$1,000,000 aggregate

GENERAL REQUIREMENTS TETRA TECH, INC.
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11.7.2 Contractor's Protective Liability Insurance
Minimum coverage to be:

Bodily Injury $ 500,000 for each person
$1,000,000 for each occurrence
$1,000,000 aggregate

Property Damage $ 500,000 for each occurrence
$500,000 aggregate

11.7.3 Automobile Liability Insurance Oi
Minimum coverage to be: &\

Bodily Injury $1,000,000 for each pe
$1,000,000 for each rrghce

Property Damage $ 500,000 per ac&@

11.7.4 Prime Contractor's and Subcontractors; ﬁ shall include contingent and contractual
liability coverage in the same minim %nts as 11.7.1 above.

11.75 Workmen's Compensation (inc mployer's Liability):

11.75.1 Minimum Limit o@oyer's liability to be as required by law.

11.75.2 Minimum LQ@ all employees working at one site.

11.7.6 Certificates g r@ce must be filed with the Owner guaranteeing fifteen (15) days prior
notice of ca ation, non-renewal, or any change in coverages and limits of liability shown
as inclyg€d on Qertificates.

11.7.7 Sodial Sycurity Liability

11.7.7.1 With respect to all persons at any time employed by or on the payroll of the
Contractor or performing any work for or on their behalf, or in connection with or arising out
of the Contractor’s business, the Contractor shall accept full and exclusive liability for the
payment of any and all contributions or taxes or unemployment insurance, or old age
retirement benefits, pensions or annuities now or hereafter imposed by the Government of the
United States and the State or political subdivision thereof, whether the same be measured by
wages, salaries or other remuneration paid to such persons or otherwise.

11.7.7.2 Upon request, the Contractor shall furnish Owner such information on payrolls or
employment records as may be necessary to enable it to fully comply with the law imposing
the aforesaid contributions or taxes.

TETRA TECH, INC. GENERAL REQUIREMENTS
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11.7.7.3

If the Owner is required by law to and does pay any and/or all of the aforesaid
contributions or taxes, the Contractor shall forthwith reimburse the Owner for the entire
amount so paid by the Owner.

ARTICLE 12: UNCOVERING AND CORRECTION OF WORK

121

12.2

The Contractor shall promptly correct Work rejected by the Owner or failing to conform to
the requirements of the Contract Documents, whether observed before or after Substantial
Completion and whether or not fabricated, installed or completed, and shall correct any Work
found to be not in accordance with the requirements of the Contract Documents within a
period of one year from the date of Substantial Completion, or by terms of an applicable
special warranty required by the Contract Documents. The provisions of¢his Article apply to
work done by Subcontractors as well as to Work done by direct emploéthe Contractor.

At any time during the progress of the work, or in any case w, ature of the defects

shall be such that it is not expedient to have them corrected@er, at their option, shall

have the right to deduct such sum, or sums, of money fropaethe afsount of the contract as they

consider justified to adjust the difference in value @r’ the defective work and that
ure

required under contract including any damage to thg st

ARTICLE 13: MISCELLANEOUS PROVISIONS &Q‘

13.1 CUTTING AND PATCHING

13.1.1 The Contractor shall be respon '@all cutting and patching. The Contractor shall
coordinate the work of the vari s involved.

13.2 DIMENSIONS C)

13.2.1 All dimensions shg il be verified by the Contractor by actual measurements at the
project site. A pancies between the drawings and specifications and the existing
conditions siéll oeseferred to the Owner for adjustment before any work affected thereby has
been perfprm

13.3 L RY TESTS

13.3.1 %peoified laboratory tests of material and finished articles to be incorporated in the work

Il be made by bureaus, laboratories or agencies approved by the Owner and reports of such
tests shall be submitted to the Owner. The cost of the testing shall be paid for by the
Contractor.

13.3.2 The Contractor shall furnish all sample materials required for these tests and shall deliver
same without charge to the testing laboratory or other designated agency when and where
directed by the Owner.

134 ARCHAEOLOGICAL EVIDENCE

13.4.1 Whenever, in the course of construction, any archaeological evidence is encountered on the
surface or below the surface of the ground, the Contractor shall notify the authorities of the
Delaware Archaeological Board and suspend work in the immediate area for a reasonable

GENERAL REQUIREMENTS TETRA TECH, INC.
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time to permit those authorities, or persons designated by them, to examine the area and
ensure the proper removal of the archaeological evidence for suitable preservation in the State

Museum.
13.5 GLASS REPLACEMENT AND CLEANING
1351 The General Contractor shall replace without expense to the Owner all glass broken during

the construction of the project. If job conditions warrant, at completion of the job the General
Contractor shall have all glass cleaned and polished.

13.6 WARRANTY
13.6.1 For a period of two (2) years from the date of substantial completio idenced by the date
of final acceptance of the work, the Contractor warrants that rformed under this

contract conforms to the contract requirements and is fre
material or workmanship performed by the Contractor
suppliers. However, manufacturer's warranties and guargntee
(2) years, shall take precedence over the above warran

defect of equipment,
of his subcontractors or
, if for a period longer than two
e Contractor shall remedy, at

his own expense, any such failure to conform ch defect. The protection of this
warranty shall be included in the Contractor's ance Bond.

13.7 REPORTING

13.7.1 Contractor who is awarded contr%t report contract amounts awarded to all listed
subcontractors. Information tgfrepyrsi

@ s included in the chart below. If subcontractor is

considered a minority, wo ran owned business, please identify if they are registered

SUBCONTRACTOR IS SUBCONTRACTOR
CONTRACT MINORITY, WOMEN OR
AMOUNT VETERAN OWNED?
13.8 BUY AMERICAN ACT
13.8.1 Section 810 of Article VI (included elsewhere in this Project Manual) requires compliance

with the Buy American Act (41 U.S.C. 10.) The Buy American Act gives preference to
domestic end products and domestic construction material. To verify compliance with this
Section, Contractor is required to provide proof, acceptable to the Owner, that all major
equipment and material installed on the project was manufactured in the United States.

TETRA TECH, INC. GENERAL REQUIREMENTS
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ARTICLE 14: TERMINATION OF CONTRACT

14.1 If the Contractor defaults or persistently fails or neglects to carry out the Work in accordance
with the Contract Documents or fails to perform a provision of the Contract, the Owner, after
seven (7) days written notice to the Contractor, may make good such deficiencies and may
deduct the cost thereof from the payment then or thereafter due the Contractor. Alternatively,
at the Owner's option, and the Owner may terminate the Contract and take possession of the
site and of all materials, equipment, tools, and machinery thereon owned by the Contractor
and may finish the Work by whatever method the Owner may deem expedient. If the costs of
finishing the Work exceed any unpaid compensation due the Contractor, the Contractor shall
pay the difference to the Owner.

14.2 “If the continuation of this Agreement is contingent upon the approprisgs adequate state,
or federal funds, this Agreement may be terminated on the date b on the first fiscal
year for which funds are not appropriated or at the exhaustio appropriation. The

Owner may terminate this Agreement by providing written paficegQ the parties of such non-
appropriation. All payment obligations of the Owner wilc;e on the date of termination.
w

Notwithstanding the foregoing, the Owner agrees that ijl use its best efforts to obtain
approval of necessary funds to continue the Agreem@

Ing appropriate action to request
adequate funds to continue the Agreement.” Q~
&

END OF SECTI 13

>

GENERAL REQUIREMENTS TETRA TECH, INC.
0081 13/ Page 16 Project No. 76984-13013



008213
STATE OF DELAWARE DELAWARE ARMY NATIONAL GUARD

SECTION 00 82 13 - ADDITIONAL GENERAL CONTRACTING REQUIREMENTS
PART 1 GENERAL
1.01 GENERAL PROVISIONS

A. APPLICABLE PROVISIONS of the entire Project Manual including Addenda shall govern
this Section as fully as if repeated herein.

1.02 BIDDING AND CONTRACT DOCUMENTS
A. Reference to specific sections of Bidding and Contract Documents fugtheNaerein will be by
Section number only. O
1.03 WORK INCLUDED ,\\
A. Briefly, and without force, it is the intent of this Projec{ Magual and of the accompanying
drawings that this Contractor shall provide the follow

1. The purpose of this project is to retur rent Paint Room to a fully functional
and code compliant painting facility4Q seNe the needs of the Army Aviation Support
uard located in New Castle, Delaware.

Facility at the Delaware Army %1
2. The current HVAC equiprgaai3efving the Paint Room is original to the building

making it approximatey”Te

Renovation project_ip
place. < ,

3. The goal is jde a proper environment to meet the requirements for the spray
painting Wus aircraft components in the building.
1.04 WORK NOQC DED
A. Asbes{os Waterial: If material is encountered which may contain asbestos and must be

I, do not touch the material. Notify the Asbestos Section of the Division of Facilities
ag@ment in writing. Within fourteen (14) calendar days, the Division of Facilities
ygement will perform laboratory tests to determine if there is asbestos. If asbestos isnota
anger, the Contractor will be directed to proceed without change. If the material is asbestos
and must be handled, the Division of Facilities Management will direct a change.

1.05 SECURITY
A. All wall openings must be secured and weather-proofed at the end of each work day.
B. The Contractor shall be responsible for initiating, maintaining and supervising all safety

precautions and programs in connection with work. They shall take all reasonable precautions
for the safety of, and shall provide all reasonable protection to prevent damage, injury or loss
to:

TETRA TECH, INC. ADDITIONAL GENERAL REQUIREMENTS
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DELAWARE ARMY NATIONAL GUARD STATE OF DELAWARE

1. All employees on the work and other persons who may be affected thereby.
2. All work, materials and equipment to be incorporated therein.
3. Other property at the site or adjacent thereto.
C. The Contractor shall comply with all applicable laws, ordinances, rules, regulations and

orders of any public authority having jurisdiction for the safety of persons or property or to
protect them from damage, injury or loss. All damage or loss to any property or building
materials shall be remedied by the Contractor no matter how such damage or loss is caused.
1.06 MAJOR SUB-CONTRACTORS
A. Refer to the Bid Form for the listing of Sub-Contractors and Add

B. For simplicity, all sub-contracts and sub-contractors will ra\red to further herein as
Contracts and Contractors respectively.

1.07 DRAWINGS AND SPECIFICATIONS OC)

A. It is the intent of the specifications and drawj mclude under each item all materials,
apparatus and labor necessary to properly i |, e4uip, adjust and put into perfect operation
the respective portions of the installatio iffed and to so interconnect the various items or
sections of the work as to form a com d properly operating whole.

B. Any apparatus, machinery, sm ot mentioned in detail which may be found necessary
to complete or perfect any=mponig# of the installations in a substantial manner and in
compliance with the requir@x stated, implied or intended shall be furnished without extra

hall include all materials, devices or methods peculiar to the

cost to the Owner. i
machinery, appara ems furnished and installed by the Prime Contractor or any sub-
contractor.

C. In referri g%}lrawings, figured dimensions take precedence over scale measurements.
Discrev%;s ust be referred to the Engineer for decision. Each Contractor shall certify and

ensions before ordering material or commencing work.

ver¢l
D. ork called for in the specifications but not mentioned or shown on the drawings, or
Iled for in the drawings but not mentioned in the specifications, shall be provided as though
called for in both.

E. When any device or part of equipment is referred to herein in the singular number, such as
"the pump", such reference shall be deemed to apply to as many such devices as required to
complete the installation.

F. The term "Provide" shall mean "Furnish and Install". Neither term will be used generally in
these specifications, but will be assumed. The term "Furnish" shall mean to obtain and
deliver on the job for installation by other trades.

ADDITIONAL GENERAL REQUIREMENTS TETRA TECH, INC.
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STATE OF DELAWARE DELAWARE ARMY NATIONAL GUARD
1.08 CONTINUITY OF SERVICES

A. Continuous operation of basic services of these facilities during the construction is mandatory.
This specifically includes space heating, steam and condensate piping, telephone, storm
sewer, domestic hot and cold water services, electrical services, and all security systems.

B. No action shall be taken by these Contractors that will interrupt any of the existing building
services or systems unless previous arrangements have been made five (5) days in advance
with the Owner or an authorized representative.

C. Should any Contractor inadvertently interrupt any service, they shall immediately furnish all
labor, including overtime, material and equipment necessary for prompt restoration of such
service and/or system at no additional cost to the Owner.

1.09 METHOD OF PROCEDURE

A. The drawings accompanying these specifications are diagr; ﬁnd intended to cover the
approximate and relative location of all material, equl ent gnd systems.

B. Installation, connection and interconnection of onents of these systems shall be,
complete and made in accordance with the K ers’ instructions and best practices.
C. Each Contractor shall erect all parts of e to be furnished by them under their contract

at such time and in such manner as no or interfere with other Contractors on the job.

D. All piping and conduit shall be as required during construction to prevent entrance of

measurements, incl ines, grades, pipes, and conduit work elevations at the building and
shall be responsiffie WNehe correctness thereof. No extra compensation will be allowed on
account of di % between actual dimension and measurements and those indicated in the
Contract Dr%gs. Any discrepancies discovered shall be submitted to the Engineer for
considy@n before proceeding with the work.

dirt and other foreign objecg
E. Before material is oére any work performed, each Contractor shall verify all

F. Ea tractor shall lay out their work and be responsible for the establishment of heights,

etc., for all interior piping, and conduit, etc., included in Contract Documents, in strict

cordance with the intent expressed thereby; and all the physical conditions to be met at the

building and finished grade, and shall be responsible for accuracy thereof. The establishment

of the location of all work shall be performed in consideration of the finished work. In case of

conflict, equipment shall be relocated without cost to the Owner, as directed by the Engineer,
regardless of which equipment was installed first.

G. Each Contractor shall cooperate with other Contractors for the proper securing and anchoring
of all work included within these specifications. Extraordinary care shall be used in the
erection and installation of all equipment and materials to avoid any damage of the work of
other Contractors, as each Contractor will be held financially responsible for all such injury
caused by the lack of precaution and due to negligence on the part of their workers.

TETRA TECH, INC. ADDITIONAL GENERAL REQUIREMENTS
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H.

1.10

1.11

1.12

A.

All piping, conduit and other mechanical and electrical materials and equipment mounted
below ceilings are to be kept as close to ceiling as possible unless otherwise noted.

RESPONSIBILITY FOR DAMAGE AND CARE OF STATE PROPERTY

The Contractor in the performance of this Contract will be held financially responsible for any
damage to the grounds, buildings, or equipment caused by them, their subcontractors or
employees, or other persons engaged in the performance of the Contract.

Every reasonable effort shall be made by workmen to proceed with the work as described in
these specifications in a manner accepted in trade circles as the highest level of workmanship.
The successful bidder for this work shall be responsible for all damage tqother work caused
by his workmen or through the neglect of his workmen on the site. é

Workmanlike care shall be expected at all times in performi ork. It shall be the
responsibility of the successful bidder to repair or replace allgfantged property, the damage
for which they or anyone working under his direction is orsjble.

MATERIALS AND EQUIPMENT 0

All materials and equipment shall be new Qﬂl conform to the grade, quality and
standards specified herein.

produced and recommended for se ings in accordance with engineering data or other
comprehensive literature made @ to the public and in effect at the time of opening of
bids.

All equipment offered under these %%tions shall be limited to products regularly

Items such as valves g#mgtors, starting equipment, vibration isolating devices, and all other
equipment and ma:f / re applicable and practicable, shall each be of one manufacturer.

Equipment s talled in strict accordance with manufacturers’ instructions for type and

capacity of eah piece of equipment used. The Contractors shall obtain these instructions

which ){?‘e considered part of these specifications. Type, capacity and application of

eunnt all be suitable and shall operate satisfactorily for the purposes intended.
NINGS AND CLAMPS

Bolts with expansion shields shall not be used as anchor bolts.

All fastenings, clamps and anchors shall be of type made for purpose intended, as follows:

1. Toggle or flat plates in fill with machine screw/bolt fastenings for pre-cast concrete
or lath and plaster.

2. Metal expansion shields and machine screws for solid masonry.
3. Lag screws or bolts for wood or material of similar fibrous nature.

4. Screws with wooden or plastic plugs or lead caulking anchors are not acceptable.

ADDITIONAL GENERAL REQUIREMENTS TETRA TECH, INC.
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1.13 CLEANING

A. Each Contractor and/or Sub-Contractor who is responsible for execution of individual
sections of work shall be responsible for the following:

1. Removal of all lumber, refuse, metal, piping and debris resulting from their work to
an on-site location as determined by the Prime Contractor.

2. Cleaning drippings resulting from their work, etc., from finished work of other
trades.
3. Cleaning, polishing, waxing of their work as required.

B. After testing and acceptance by the Engineer, each Contractor horoughly clean all
material and equipment involved in their Contract to the say( ot the Engineer.

1.14 PROTECTION

A. Exercise every precaution to exclude dust, dirt | her foreign materials from rooms
during construction.

B. All piping, materials and accessories ﬁnish polished chrome plated surfaces and
machine, finished or unpainted surfa uipment furnished under these specifications
shall be given a thick coat of a neut%ction grease and carefully covered with thick cloth
or heavy building paper held se@ place to protect the finish against damage during the

entire period of constructio
C. All openings in pipes K& tirggonduit, and all other materials shall be effectively sealed to
exclude dirt, sand a foreign materials.

switchgear rogfns, relays, meters and transformer and mechanical equipment rooms during
constr : Il relays, meters and mechanical equipment contained with electrical
co shall be protected with heavy paper held in place with approved mastic tape to

D. Exercise ev%@.ltion to exclude dust, dirt, and all other foreign materials from

exd ine dust and particles.
1.15 IPMENT DEVIATIONS
A. Refer to SUBSTITUTIONS Article of Section 00 10 00

B. Where Prime or Sub-Contractors propose to use an item of equipment other than that
specified as the standard of design and construction or detailed on drawings, the provisions of
this referenced article shall apply.

C. Where such approved deviation requires any changes of the structure, partitions, foundations,
piping, wiring, or any other part of the Mechanical, Electrical or General Construction Design
Documents, all re-design and any new drawings and detailing required therefore, shall with
the approval of the Engineer, be prepared and executed by the Contractor at their own
expense.

TETRA TECH, INC. ADDITIONAL GENERAL REQUIREMENTS
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D.

1.16

1.17

All alternate and/or substitute prices shall include the cost of all items affecting the work of all
other trades.

GUARANTEE

All material, equipment and workmanship provided by each Contractor shall be in first class
operating condition in every respect at time of acceptance by Owner. Acceptance by the
Owner shall be by letter to this effect written to each Contractor.

Each Contractor shall unconditionally guarantee in writing all materials, equipment and
workmanship for a period of two (2) years from date of acceptance by Owner. During the
guarantee period each Contractor shall repair or replace, at their own expgnse, any materials,
equipment or workmanship in which defects may develop and they so provide free
service for all equipment and systems involved in their contract dug &S guarantee period.

Guarantee shall also include restoration to its original condit*&o\d adjacent work that must

be disturbed in fulfilling this guarantee.

All such repairs and/or replacements shall be made@geelay and at the convenience of

the Owner.
Guarantees furnished by Sub-Contractors r eauipment manufacturers shall be counter-
signed by the related Contractor forjoir@o individual responsibility for subject item.

Manufacturers’ equipment guarant@arranties extending beyond the guarantee period
described above shall be transfgrred\iO*the Owner along with the contractor's guarantees.

AS-BUILT DRAWINGS C)

During the course Q rk, maintain a record set of drawings on which shall be marked
the actual physi n of all piping, valves, equipment, conduit, feeders, outlets, access
panels, contgafis, datwdtors, etc., including all invert elevations.

Includ, Addendum items, response to RFI’s (field directives), change order items and
un urn obstructions.

oject completion, obtain a clean set of prints and AutoCAD 2006/2010 CD’S from the
gineer. Make a set of reproducibles. Neatly transfer all the recorded as-built information
on to the reproducibles and AutoCAD 2006/2010 CD.

Provide five (5) prints of these reproducibles, one (1) set for the State Archives, and one (1)
set along with the reproducibles themselves and AutoCAD 2006/2010 CD’s to Owner. In
addition, attach one (1) complete set of prints to each of the Operating and Maintenance
Instructions.

In cases where the Prime Contractor or Subcontractors are required to design and/or submit
original shop drawing documents, prepared by the respective Contractors for submission to
State Agencies (i.e.: sprinkler, fire alarm, etc.), each respective Contractor or Subcontractor
shall revise their drawings accordingly and include all As-Built information, thereon. Submit

ADDITIONAL GENERAL REQUIREMENTS TETRA TECH, INC.
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As-Builts in the same format, (i.e.: One (1) reproducible and three (3) prints) as with the
project As-Builts.

END OF SECTION 00 82 13
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SECTION 01 10 00 - SUMMARY
PART 1 - GENERAL

11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A.  Section Includes: %
Project information. &\O

Work covered by Contract Documents.
Construction schedule.

General requirements of Contract. C)
Owner-furnished products.

Access to site. Q~
Coordination with occupants. &

Work restrictions.

1.3 PROJECT INFORMATION Qs

ELECTRICAL SYSTEM UPGRADE

NGO E

A.  Project Identification: DEARN

1. Project Location: tle County, Delaware.

B. Owner: Delaware %@ional Guard
|

Addressy Delaware National Guard
&%rmed Forces Reserve Center

250 Airport Road

S New Castle, DE 19720
C. Architedt: Tetra Tech Inc.

1. Address: 240 Continental Drive, Suite 200, Newark, DE 19713.
D.  Project Representative: Bill Davis, DEARNG.
1. Project Representative will provide assistance in administering the Contract for
Construction between Owner and Contractor, according to provisions of Division 01

Section, “Project Management and Coordination”.

E. Building Code in Effect for Project: International Building Code, 2009.

TETRA TECH, INC. SUMMARY
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1. Comply with the following: Unified Facilities Guide Specifications and Unified Facilities
Criteria (Whole Building Design Guide).

1.4 WORK COVERED BY CONTRACT DOCUMENTS
A.  The Work of the Project is defined by the Contract Documents and consists of the following:

1. The purpose of this project is to replace and upgrade the main electrical service
equipment at the Army Aviation Support Facility at the Delaware Army National Guard
located in New Castle, Delaware. This includes replacing the Facility’s original
Panelboards, Low-voltage Transformers and equipment serving the Hangar, Hangar
Support Rooms, Offices and the Cold Storage Building; the existing u erground Feeder
conductors serving the facility; the original 1978 I.T.E. Imperial C
480/277 VAC and 1600 Amp, 208/120 VAC Switchboard (M
the 300 KVVA Transformer. The original Motor Control C 2

be removed in its
, Exit and Emergency
9; and repair Switchgear

entirety. Upgrade as needed the HVAC Equipment, Fir.
Lighting (Life Safety) Systems for the Main Electrlc

MDP5’s Power Management Meter.
B.  Type of Contract: Project will be constructed under @)me contract.
15 CONSTRUCTION SCHEDULE

A.  The Work shall be conducted in accordar%\ the following schedule:

1. Commencement of COHSULC!’@ TBD.
2. Substantial Comple@ . .
3.  Final completio@u BD.

1.6 GENERAL W&MENTS OF CONTRACT

A.  Electric Pp Service from EXxisting System: Electric power from existing system is available
e metering, connections and extensions of services as required for construction
operaOms®Separate metering for field offices from that for other construction purposes.

1. Construction Use Charges: Arrange for electric power service use charges for
construction purposes to be billed directly from power company to Owner.

2. Field Office Use Charges: Pay electric power service use charges for electricity used for
construction field offices (one for Contractor, one for Owner’s Project Representative).

a. Maximum one 100 A, 240 V, single-phase connection per construction field office.
Assume a diversified peak connected load factor of 12 kW.

SUMMARY TETRA TECH, INC.
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1.7 ACCESS TO SITE

A.  General: Contractor shall have limited use of Project site for construction operations as
indicated on Drawings by the Contract limits and as indicated by requirements of this Section.

B.  Use of Site: Limit use of Project site to work in areas indicated. Do not disturb portions of
Project site beyond areas in which the Work is indicated.

1. Aprons, Driveways, Walkways and Entrances: Keep aprons, driveways, loading areas,
and entrances serving premises clear and available to Owner, Owner's employees, and
emergency vehicles at all times. Do not use these areas for parking or storage of
materials.

a. Schedule and coordinate with Contracting Officer all deliver%inimize use of
aprons, driveways and entrances by construction operationg

b. Schedule and coordinate with Contracting Officer all & to minimize space
and time requirements for storage of materials and %%mt on-site.

2. Do not encumber the site with materials or equipmegt{, Colfine stockpiling of materials
to the areas directed by the Owner’s Representatiye. orage is necessary, obtain and
pay for such storage beyond the secure perime r ite.

3. Lock automotive type vehicles, such as pa Q‘Ears and trucks and other mechanized
or motorized construction equipment &n parked and unattended to prevent
unauthorized use. Do not leave such icle*or equipment unattended with the motor

running or the ignition key in place.
4. Parking areas for employees of th ractor shall be designated in the vicinity of the
project, and it shall be the res;@ y of the Contractor to require its personnel to park

area, which may interfere with the Owner’s normal

in this designated area an
operations.
5. The Contractor wiIIQrLefe informally the first day of work as to applicable protocols.

operations in a wedertight condition throughout construction period. Repair damage caused

C.  Condition of Existﬁ ng: Maintain portions of existing building affected by construction
by constructigioperations.

18 COOR ON WITH OCCUPANTS

A.  Owner Occupancy: Owner will occupy site and existing and adjacent buildings during entire
construction period with the exception of areas under construction. Cooperate with Owner
during construction operations to minimize conflicts and facilitate Owner usage. Perform the
Work so as not to interfere with Owner's day-to-day operations. Maintain existing exits unless
otherwise indicated.

1. Maintain access to existing aprons, walkways, corridors, and other adjacent occupied or
used facilities. Do not close or obstruct walkways, corridors, or other occupied or used
facilities without written permission from Project Representative and approval of
authorities having jurisdiction.

TETRA TECH, INC. SUMMARY
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1.9

2. Notify Project Representative not less than 72 hours in advance of activities that will
affect Owner's operations.

WORK RESTRICTIONS

Work Restrictions, General: Comply with restrictions on construction operations.

1. Comply with limitations on use of public streets and with other requirements of
authorities having jurisdiction.

On-Site Work Hours: Limit work to normal business working hours of 7:00 a.m. to 3:30 p.m.,
Monday through Friday, except as otherwise indicated. Movement of materials is not permitted
in Owner-occupied areas during normal business hours, unless otherwise éd by Project’s
Representative.

1. Other Weekday Hours: Must be scheduled in advance with#Qe ect’s Representative.
2. Weekend Hours: Must be scheduled in advance with thg=ro)8t’s Representative.

Existing Utility Interruptions: Do not interrupt utilities ger cilities occupied by Owner or
others unless permitted under the following conditio n only after providing temporary

utility services according to requirements indicatK
1. Notify Project Representative not le n¥2 hours in advance of proposed utility

interruptions.
2. Obtain Project Representative’s g permission before proceeding with utility
interruptions.

Noise, Vibration, and Odors: C@ate operations that may result in high levels of noise and
vibration, odors, or other disztio Owner occupancy with Owner.

1. Notify Project tative not less than 72 hours in advance of proposed disruptive
operations.

2. Obtain ProQRepresentative’s written permission before proceeding with disruptive
operatiggs.

Indoor Ality (IAQ): Protect existing building’s indoor air quality, including control of
emissiong wag”/moisture control during construction. Develop a construction IAQ management
plan llowed.
1. Control of Emissions: Provide measures and conduct operations to:
a. Protect HVAC systems.
b. Protect against emissions from such sources as environmental tobacco smoke,
combustion contaminants, biological contaminants, volatile organic compounds
(VOCs), formaldehyde, soil gases, pesticides, particles and fibers.

C. Provide low- and zero-VVOC materials.

d. Protect against dust infiltration, especially during dust-producing activities.

SUMMARY TETRA TECH, INC.
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PART 2 - PRODUCTS (Not Used)

Isolate work areas to prevent contamination of clean or occupied spaces.

Continuously maintain and regularly inspect areas and 1AQ measures to prevent
contamination of building areas.

Provide adequate ventilation, including, but not limited to:
1)  Appropriate air filtration, including filter replacement.

Schedule construction operations involving wet products prior to packaged dry
products to the greatest extent possible.

Vacuum carpeted and soft surfaces with a high-efficiency §rticulate arrestor

(HEPA) vacuum.
&\O

PART 3 - EXECUTION (Not Used) 0

END OF SECTI%& 00

TETRA TECH, INC.
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SECTION 01 25 00 - CONTRACT MODIFICATIONS PROCEDURES

PART 1 - GENERAL
11 RELATED DOCUMENTS

A.  Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A.  This Section specifies administrative and procedural requirements for handlifyand processing
Contract modifications.

B. Related Sections include the following: \O
1. Division 01 Section “Allowances” for procedural requi %
processing allowances. C)
1.3 MINOR CHANGES IN THE WORK 0
A.  The Architect will issue supplemental instructioré*h izing Minor Changes in the Work, not
nt

involving adjustment to the Contract Sum or @ act Time, on AIA Document G710,
“Architect’s Supplemental Instructions”.

or handling and

1.4 PROPOSAL REQUESTS O

A.  Owner-Initiated Proposal Requestg: Thne Architect will issue a detailed description of proposed
changes in the Work that equire adjustment to the Contract Sum or the Contract Time. If
lude supplemental or revised Drawings and Specifications.

necessary, the descriptio

1. Proposal Re eQued by the Architect are for information only. Do not consider
them instguctins either to stop work in progress or to execute the proposed change.

2. Withir&euspecified in Proposal Request after receipt of Proposal Request, submit a
QN Bstimating cost adjustments to the Contract Sum and the Contract Time

to execute the change. Refer to procedures outlined in the Supplementary

B.  Contractor-Initiated Proposals: If latent or unforeseen conditions require modifications to the
Contract, Contractor may propose changes by submitting a request for a change to the Architect.
Refer to Procedures outlined in the Supplementary Conditions of the Contract.

15 ALLOWANCES

A.  Submit claims for increased costs because of a change in scope or nature of the allowance
described in the Contract Documents, whether for the Purchase Order amount or Contractor’s
handling, labor, installation, overhead, and profit. Submit claims within 14 days of receipt of
the Change Order or Construction Change Directive authorizing work to proceed. Owner will
reject claims submitted later than 21 days after such authorization.

TETRA TECH, INC. CONTRACT MODIFICATIONS PROCEDURES
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1. Do not include Contractor’s or subcontractor’s indirect expense in the Change Order cost
amount unless it is clearly shown that the nature or extent of work has changed from what
could have been foreseen from information in the Contract Documents.

2. No change to Contractor’s indirect expense is permitted for selection of higher- or lower-
priced materials or systems of the same scope and nature as originally indicated.

1.6 CHANGE ORDER PROCEDURES

A.  On Owner’s approval of a Proposal Request, the Architect will issue a Change Order for
signatures of Owner and Contractor on AIA Document G701.

1.7 CONSTRUCTION CHANGE DIRECTIVE
A.  Work Change Directive: The Architect may issue a Work Change Directi\%IA

Document G714. Work Change Directive instructs Contractor to proc a change in the
Work, for subsequent inclusion in a Change Order. \

designates method to be followed to determine chan Contract Sum or the

1. Work Change Directive contains a complete descriptio@h ge in the Work. It also
th
Contract Time.

B.  Documentation: Maintain detailed records on a ti %terial basis of work required by the
Work Change Directive.

1. After completion of change, submit a @ed account and supporting data necessary to
substantiate cost and time adjus he Contract.

PART 2 - PRODUCTS (Not Used) C)

PART 3 - EXECUTION (sz

& END OF SECTION 012500

%O
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013100

SECTION 01 31 00 - PROJECT MANAGEMENT AND COORDINATION

PART 1 - GENERAL
11 RELATED DOCUMENTS

A.  Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A.  This Section includes administrative provisions for coordinating construction ®gerations on the
Project including, but not limited to, the following:

General project coordination procedures. &\O

1
2. Coordination Drawings.

3. Administrative and supervisory personnel. C)
4

Project meetings.
B.  Each contractor shall participate in coordination reqL@Q Certain areas of responsibility
will be assigned to a specific contractor.
C.  Related Sections: The following Sections cor%equirements that relate to this Section:
1. Division 01 Section “Closeout P, ures” for coordinating Contract closeout.
13 COORDINATION
trgé operations included in various Sections of the

and orderly installation of each part of the Work. Coordinate
&ed in different Sections that depend on each other for proper

construction operation
e operation.

installation, conneq,
1. Schedv%wst ction operations in sequence required to obtain the best results where
aafioMof one part of the Work depends on installation of other components, before

@ s own installation.

Qaximum accessibility for required maintenance, service, and repair.
ake adequate provisions to accommodate items scheduled for later installation.

B. If necessary, prepare memoranda for distribution to each party involved, outlining special
procedures required for coordination. Include such items as required notices, reports, and list of
attendees at meetings.

1. Prepare similar memoranda for the Owner and separate contractors if coordination of
their Work is required.

C.  Administrative Procedures: Coordinate scheduling and timing of required administrative
procedures with other construction activities and activities of other contractors to avoid conflicts

TETRA TECH, INC. PROJECT MANAGEMENT & COORDINATION
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and to ensure orderly progress of the Work. Such administrative activities include, but are not
limited to, the following:

Preparation of the Contractor’s Construction Schedule.
Preparation of the Schedule of Values.

Installation and removal of temporary facilities and controls.
Delivery and processing of submittals.

Progress meetings.

Preinstallation conferences.

Project closeout activities.

NoookrwdE

D.  Conservation: Coordinate construction activities to ensure that operations are carried out with
consideration given to conservation of energy, water, and materials. E

14 SUBMITTALS

A.  Coordination Drawings: Prepare Coordination Drawings if limitg&spadg availability
necessitates maximum utilization of space for efficient installagi#en oNdifferent components or if
coordination is required for installation of products and matgrials fibricated by separate entities.

1. Indicate relationship of components shown on hop Drawings.
2. Indicate required installation sequences. Q‘

B.  Staff Names: Within 15 days of starting con ionYoperations, submit a list of principal staff
assignments, including superintendent and sonnel in attendance at the Project site.
Identify individuals and their duties and %ibilities; list addresses and telephone numbers,
including home and office telephone . Provide names, addresses, and telephone

numbers of individuals assigned gg=st s in the absence of individuals assigned to the
Project. z ’

1. Post copies of list i ject meeting room, in temporary field office, and by each
temporary telep

15 PROJECT MEETQS

A.  General: Sghe and conduct meetings and conferences at the Project site, unless otherwise
indicated< >

1. dees: Inform participants and others involved, and individuals whose presence is
required, of date and time of each meeting. Notify the Owner and the Architect of
scheduled meeting dates and times.

2. Agenda: Prepare the meeting agenda. Distribute the agenda to all invited attendees.

3. Minutes: Record significant discussions and agreements achieved. Distribute the
meeting minutes to everyone concerned, including the Owner and the Architect, within 3
days of the meeting.

B.  Preconstruction Conference: Schedule a preconstruction conference before starting
construction, at a time convenient to the Owner and the Architect, but no later than 15 days after
execution of the Agreement. Hold the conference at the Project site or another convenient
location. Conduct the meeting to review responsibilities and personnel assignments.
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1. Attendees: Authorized representatives of the Owner, the Architect, and their consultants;
the Contractor and its superintendent; major subcontractors; manufacturers; suppliers;
and other concerned parties shall attend the conference. All participants at the conference
shall be familiar with the Project and authorized to conclude matters relating to the Work.

2. Agenda: Discuss items of significance that could affect progress, including the
following:

Tentative construction schedule.

Phasing.

Critical work sequencing.

Designation of responsible personnel.

Procedures for processing field decisions and Change Orders.
Procedures for processing Applications for Payment.
Distribution of the Contract Documents. %
Submittal procedures. O
Preparation of Record Documents. \
Use of the premises.

Responsibility for temporary facilities and contrt)

Parking availability.

Office, work, and storage areas. 0
Equipment deliveries and priorities.

First aid. Q‘
Security. &
Progress cleaning. %

SeTOSITAToOSQ@ OO0 T

Working hours. h:
C.  Progress Meetings: Conduct progre3| gs at bimonthly intervals. Coordinate dates of

ests.

meetings with preparation of pay@

1. Agenda: Review angse8rrect or approve minutes of previous progress meeting. Review
other items of signi hat could affect progress. Include topics for discussion as
appropriate to s e Project.

a. Co t&r’s Construction Schedule: Review progress since the last meeting.
Dﬁmi e whether each activity is on time, ahead of schedule, or behind schedule,
i rodation to the Contractor’s Construction Schedule. Determine how construction
hind schedule will be expedited; secure commitments from parties involved to
do so. Discuss whether schedule revisions are required to ensure that current and
subsequent activities will be completed within the Contract Time.
b. Review present and future needs of each entity present, including the following:

1) Interface requirements.

2)  Sequence of operations.

3)  Status of submittals.

4)  Deliveries.

5)  Off-site fabrication.

6)  Access.

7)  Site utilization.

8)  Temporary facilities and controls.
9) Work hours.

10) Hazards and risks.
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11) Progress cleaning.

12)  Quality and work standards.

13)  Change Orders.

14) Documentation of information for payment requests.

2. Reporting: Distribute minutes of the meeting to each party present and to parties who
should have been present. Include a brief summary, in narrative form, of progress since
the previous meeting and report.

a. Schedule Updating: Revise the Contractor’s Construction Schedule after each

progress meeting where revisions to the schedule have been made or recognized.
Issue revised schedule concurrently with the report of each meeting.

PART 2 - PRODUCTS (Not Used) Os
PART 3 - EXECUTION (Not Used) C’}

END OF SECTION 01 3

&
O

O
OQ‘

<

%O
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SECTION 01 31 20 - PAYROLL REPORTS

PART 1 - GENERAL
1.1 RELATED DOCUMENTS

A.  Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A.  This Section includes administrative and procedural requirements f &Ies and reports
required for proper performance of the Work, including: &\

1 State of Delaware Payroll Reports. q?
B.  Related Sections: The following Sections contain regylire that relate to this Section:

1. Division 01 Section "Applications for Pa ecifies requirements for submittal
of the Schedule of Values.

2. Division 01 Section "Project Meetin% fies requirements for submittal and
distribution of meeting and confer utes.

1.3 SUBMITTAL PROCEDURES O

A.  Coordination: Coordinate pre@on and processing of schedules and reports with
performance of other co ctioh activities.

1.4 PAYROLL REPORTS O
A.  State of Delawars@Payroll Reports: As required by the State of Delaware, Section 6960, Title
29, of the D%var Code, payroll wages shall be reported weekly to the Delaware
Departo abor, Division of Industrial Affairs, 4425 North Market Street, Wilmington,

DE 19 phone 302-761-8200. Forms shall be available at the above address. A sample
c € form is attached under contract forms, State of Delaware Payroll Report.

PART 2 - PRODUCTS (Not Applicable)
PART 3 - EXECUTION (Not Applicable)

END OF SECTION 01 31 20

TETRA TECH, INC. PAYROLL REPORTS
Project No. 76984-13013 013120/Page 1



SECTION 01 32 00 — CONSTRUCTION PROGRESS

013200

PART 1 - GENERAL

11

1.2

13

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes administrative and procedural requirements for documenting the progress
of construction during performance of the Work, including the following: E

Preliminary Construction Schedule.
Contractor’s Construction Schedule. O
Submittals Schedule. &\

Daily construction reports.

Material location reports.

Field condition reports. C)
: Construction photographs.
Related Sections include the following: &2

Division 01 Section “Payment Proce% ’ Jor submitting the Schedule of Values.

NookrwdE

=

2. Division 01 Section “Project Man t and Coordination” for submitting and
distributing meeting and confe@ inutes.

Division 01 Section “Submy edures” for submitting schedules and reports.
4. Division 01 Section “Clos“@rocedures” for submitting photographic negatives as

Project Record Docugquts atProject closeout.
DEFINITIONS O?

Activity: A discre@rt of a project that can be identified for planning, scheduling, monitoring,
and controlli% camstruction project. Activities included in a construction schedule consume

@

ed early start and finish times.
ecessor activity is an activity that must be completed before a given activity can be
started.

time and resQurcsg.

1. E’Qctivities are activities on the critical path. They must start and finish on the
2. d

CPM: Critical path method, which is a method of planning and scheduling a construction
project where activities are arranged based on activity relationships. Network calculations

determine when activities can be performed and the critical path of Project.

Critical Path: The longest continuous chain of activities through the network schedule that
establishes the minimum overall Project duration and contains no float.

Event: The starting or ending point of an activity.

Float: The measure of leeway in starting and completing an activity.

TETRA TECH, INC. CONSTRUCTION PROGRESS
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1. Float time is not for the exclusive use or benefit of either Owner or Contractor, but is a
jointly owned, expiring Project resource available to both parties as needed to meet
schedule milestones and Contract completion date.

2. Free float is the amount of time an activity can be delayed without adversely affecting the
early start of the following activity.

3. Total float is the measure of leeway in starting or completing an activity without
adversely affecting the planned Project completion date.

F. Major Area: A story of construction, a separate building, or a similar significant construction
element.

G.  Milestone: A key or critical point in time for reference or measurement.

H.  Network Diagram: A graphic diagram of a network schedule, showing act@and activity

relationships. O
14 SUBMITTALS ,Q

A.  Qualification Data: For firms and persons specified in “Qu, l@urance” Article and in-
house scheduling personnel to demonstrate their capabilifies xperience. Include lists of
completed projects with project names and addresses d addresses of architects and

owners, and other information specified. /X
B.  Submittals Schedule: Submit three copies of %u . Arrange the following information in a

tabular format: %

. Scheduled date for first submi
Specification Section num le.
Submittal category (actionfor irformational).

Name of subcontract
Description of the \/@wered.

C.  Contractor’s Cons‘% hedule: Submit three printed copies of initial schedule, one a

agrwbdE

reproducible print one a blue- or black-line print, large enough to show entire schedule for

entire constrw peNod.

D. CPM ReConcurrent with CPM schedule, submit three printed copies of each of the
followi sfputer-generated reports. Format for each activity in reports shall contain activity
num ivity description, original duration, remaining duration, early start date, early finish
date, lat@ start date, late finish date, and total float.

1. Activity Report: List of all activities sorted by activity number and then early start date,
or actual start date if known.
2. Logic Report: List of preceding and succeeding activities for all activities, sorted in
ascending order by activity number and then early start date, or actual start date if known.
3. Total Float Report: List of all activities sorted in ascending order of total float.
E.  Daily Construction Reports: Submit two copies at weekly intervals.
F. Material Location Reports: Submit two copies at weekly intervals.

G.  Field Condition Reports: Submit two copies at weekly intervals.
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A

1.6

A.

B.

QUALITY ASSURANCE

Scheduling Consultant Qualifications: An experienced specialist in CPM scheduling and
reporting.

COORDINATION

Coordinate preparation and processing of schedules and reports with performance of
construction activities and with scheduling and reporting of separate contractors.

Coordinate Contractor’s Construction Schedule with the Schedule of Values, list of
subcontracts, Submittals Schedule, progress reports, payment requests, and other required

schedules and reports.

1. Secure time commitments for performing critical elements of th ﬁrom parties
involved.

2. Coordinate each construction activity in the network with y@wvities and schedule
them in proper sequence.

PART 2 - PRODUCTS 0

2.1

A

2.2

A

B.

SUBMITTALS SCHEDULE &Q

%ged in chronological order by dates required
r review, resubmittal, ordering,

nestablishing dates.

Preparation: Submit a schedule of submittals
by construction schedule. Include time r
manufacturing, fabrication, and delive

1. Coordinate Submittals Sc I list of subcontracts, the Schedule of Values, and
Contractor’s Construction S¢hegtlule.

2. Final Submittal: i@%mcurrenﬂy with the first complete submittal of Contractor’s

Construction Sc

CONTRACT% NSTRUCTION SCHEDULE (CPM SCHEDULE)

CPM Sch : Weepare Contractor’s Construction Schedule using a CPM network analysis

diagrany. @

1. evelop network diagram in sufficient time to submit CPM schedule so it can be
accepted for use no later than 15 days after date established for the Notice to Proceed..

2. Establish procedures for monitoring and updating CPM schedule and for reporting
progress. Coordinate procedures with progress meeting and payment request dates.

3. Use “one workday” as the unit of time.

CPM Schedule Preparation: Prepare a list of all activities required to complete the Work.
Using the preliminary network diagram, prepare a skeleton network to identify probable critical
paths.

1. Activities: Indicate the estimated time duration, sequence requirements, and relationship
of each activity in relation to other activities. Include estimated time frames for the
following activities:
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2.3

a. Preparation and processing of submittals.
b. Purchase of materials.

C. Delivery.

d. Fabrication.

e. Installation.

2. Processing: Process data to produce output data or a computer-drawn, time-scaled
network. Revise data, reorganize activity sequences, and reproduce as often as necessary
to produce the CPM schedule within the limitations of the Contract Time.

3. Format: Mark the critical path. Locate the critical path near center of network; locate
paths with most float near the edges.

path.

REPORTS O

Daily Construction Reports: Prepare a daily construction rep &mg the following
information concerning events at Project site: 0

List of subcontractors at Project site.
List of separate contractors at Project site. Q~
Approximate count of personnel at Projec

High and low temperatures and genera he conditions.

Accidents.

Meetings and significant decisions%

Unusual events (refer to specis q-, ).

Stoppages, delays, shortaggemaNd.lasses.

Meter readings and simila@dings.

10. Emergency procedur

11.  Orders and requests@mnorities having jurisdiction.

12.  Change Orders and implemented.
13. Constructlog ue/Directives received.

a. Subnetworks on separate sheets are permissible for activities cleggy off the critical

WoNO~WNE

14.  Services conNgCted and disconnected.

15.  Equip or system tests and startups.

16. Ietlons and occupancies.

17. u aI Completions authorized.

Mate cation Reports: At monthly intervals, prepare a comprehensive list of materials

delivered to and stored at Project site. List shall be cumulative, showing materials previously
reported plus items recently delivered. Include with list a statement of progress on and delivery
dates for materials or items of equipment fabricated or stored away from Project site.

Field Condition Reports: Immediately on discovery of a difference between field conditions
and the Contract Documents, prepare a detailed report. Submit with a request for information.
Include a detailed description of the differing conditions, together with recommendations for
changing the Contract Documents.

PART 3 - EXECUTION (not used)

END OF SECTION 01 32 00

CONSTRUCTION PROGRESS TETRA TECH, INC.
01 3200/ Page 4 Project No. 76984-13013



013300

SECTION 01 33 00 - SUBMITTAL PROCEDURES

PART 1 - GENERAL

11 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY

A.  Section includes requirements for the administrative and procedural re ts for submitting
Shop Drawings, Product Data, Samples, and other submittals.

1. Process designated submittals for the Project electro '&hrough designated email

system. 0
1.3 DEFINITIONS &lQn

A. Action Submittals: Written and graphic jetformation and physical samples that require
Architect's responsive action. Action sub s)are those submittals indicated in individual
Specification Sections as "action submitté

require Architect's responsive oy Submittals may be rejected for not complying with
requirements.  Informatiopal ittals are those submittals indicated in individual
Specification Sections as '"@.@tional submittals.”

C.  Portable Document @(PDF)Z An open standard file format licensed by Adobe Systems
tﬁ%d

B. Informational Submittals: Wriaphic information and physical samples that do not
ti

used for represen ocuments in a device-independent and display resolution-independent

fixed-layout m&ne format.

D. Email SyA method to transmit certain electronic submittals between the Contractor,

Architsl nd/Owner, via email.
1. r consistency, the standard file format will be PDF. Convert paper originals and other
file formats to PDF prior to submission.

2. In the event of system malfunction, submittals shall be processed in accordance with the
Architect’s instructions, until the system malfunction has been corrected.

3. For this Project, process the following submittal types through the designated email
system:

a. Product Data.
b. LEED Submittals.
C. Shop Drawings.

d. Product Schedules.

TETRA TECH, INC. SUBMITTAL PROCEDURES
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e. Qualification Data.

f. Certificates (Welding, Installer, Manufacturer, Product, and Material, as
applicable).

g. Test Reports (Material, Product, Preconstruction, Compatibility, and Field, as
applicable).

h Research Reports.

i Warranty (sample).

J. Design Data, including calculations.

k. Coordination Drawings.

l. Delegated-Design Services Certifications.

4. For Samples, provide electronic submittal of Sample cover sheet, identifying location and
actual delivery date of Samples. Deliver Samples to location (Archité’s office, Project

site, etc.) as directed by the Architect.
1.4 COLOR SCHEDULE &\
A.  Color Schedule: Within [30]<Insert number of days> agaper date of Notice of Award,
submit a complete list of proposed manufacturers ang c ete product designations (i.e.
model, grade, series, product line, etc.) for each item QL color selection by Architect.

15 SUBMITTAL ADMINISTRATIVE REQUI S

A.  Coordination: Coordinate preparation@rocessing of submittals with performance of
construction activities.

1. Coordinate each submi@ith fabrication, purchasing, testing, delivery, other
iVIerEs that require sequential activity.

submittals, and relatcht
2. Where indicate@ it all submittal items required for each Specification Section

concurrentl&
3. Coordingte traNsmittal of different types of submittals for related parts of the Work so
inwill not be delayed because of need to review submittals concurrently for

% Architect reserves the right to withhold action on a submittal requiring
coordination with other submittals until related submittals are received.

B.  Processing Time: Allow sufficient time for submittal review, including time for resubmittals.
No extension of the Contract Time will be authorized because of failure to transmit submittals
enough in advance of the Work to permit processing, including resubmittals.

C.  Electronic Submittals: Identify and incorporate information in each electronic submittal file as
follows:

1. Include a cover sheet on each submittal item for identification. Do not combine different
submittals under same cover sheet; only one submittal is to be provided per email.

SUBMITTAL PROCEDURES TETRA TECH, INC.
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a. Cover Sheet: Use PDF version of sample form included in Project Manual.
Complete each item on form, sign and date. Architect will furnish PDF version of
sample form.

2. Name submittal file as directed by Architect.
3. Transmit each submittal via email using subject line as directed by Architect.

4. Send submittal to designated Project-specific email address:

a. Use the following email address: DENationalGuard@tetratech.com

D. Resubmittals: Make resubmittals in same form and, for non-electronic submittals, in the same
number of copies as initial submittal. é

1. Note date and content of revision in label or title block an indicate extent of

revision.
2. Resubmit submittals until they are marked with approvto)ta n from Architect.
a

3. Refer to Supplementary Conditions for prqyisi llowing Owner to obtain
reimbursement from the Contractor for amou idgo the Architect for evaluation of
certain resubmittals.

E. Distribution: Furnish copies of final submi to®manufacturers, subcontractors, suppliers,
fabricators, installers, authorities having ju , and others as necessary for performance of
construction activities.

F. Use for Construction: Retain c @opies of submittals on Project site. Use only final
action submittals that are marked@approval notation from Architect.

PART 2 - PRODUCTS Oz
gDURES, GENERAL

2.1 SUBMITTA&%)
A.  General $ubmittal Procedure Requirements: Prepare and submit submittals required by
individog ification Sections. Types of submittals are indicated in individual Specification
Sectiq

2.2 ELECTRONIC SUBMITTAL PROCEDURES
A.  Use the designated email system for submittals in this Article.
1. Submit electronic submittals via email as PDF electronic files.

a. Architect will return annotated file. Annotate and retain one copy of file as an
electronic Project record document file.

B. Product Data: Collect information into a single submittal for each element of construction and
type of product or equipment.
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1. Mark submittal to show which products and options are applicable.
2. Include the following information, as applicable:
a. Manufacturer's catalog cuts.
b. Statement of compliance with specified referenced standards.
C. Testing by recognized testing agency.

3. For equipment, include the following in addition to the above, as applicable:

a. Printed performance curves.
b. Clearances required to other construction, if not indicated on accompanying Shop

Shop Drawings on reproductions of the Contract Documents or s printed data, unless
submittal based on Architect's digital data drawing files is otherv& itted.

Drawings.
C.  Shop Drawings: Prepare Project-specific information, drawn accu@ile. Do not base

1. Preparation:  Fully illustrate requirements in the CRQntrdt Documents. Include the

following information, as applicable: 0
Identification of products. Q~
Schedules.

Compliance with specified stan
Notation of dimensions establié field measurement.
0

Relationship and attachmen ining construction clearly indicated.

Seal and signature of pr | engineer if specified.

D.  Product Schedule: As required i@vidual Specification Sections, prepare a written summary
indicating types of products=gequ for the Work and their intended location. Include the
following information in t@-ﬁorm:

1. Type of pr% lude unique identifier for each product indicated in the Contract

D o0 T

Documents signed by Contractor if none is indicated.
2. Manufggurer amd product name, and model number if applicable.
3. Numhbger name of room or space.

E.  Qualifi ata: Prepare written information that demonstrates capabilities and experience
of fi rson. Include lists of completed projects with project names and addresses, contact
information of architects and owners, and other information specified.

F. Certificates:

1. Welding Certificates: Prepare written certification that welding procedures and personnel
comply with requirements in the Contract Documents. Submit record of Welding
Procedure Specification and Procedure Qualification Record on AWS forms. Include
names of firms and personnel certified.

2. Installer Certificates: Submit written statements on manufacturer's letterhead certifying
that Installer complies with requirements in the Contract Documents and, where required,
is authorized by manufacturer for this specific Project.
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3. Manufacturer Certificates: Submit written statements on manufacturer's letterhead
certifying that manufacturer complies with requirements in the Contract Documents.
Include evidence of manufacturing experience where required.

4. Product Certificates: Submit written statements on manufacturer's letterhead certifying
that product complies with requirements in the Contract Documents.

5. Material Certificates: Submit written statements on manufacturer's letterhead certifying
that material complies with requirements in the Contract Documents.

G.  Test Reports:

1. Material Test Reports: Submit reports written by a qualified testing {gency, on testing
agency's standard form, indicating and interpreting test results of méor compliance
with requirements in the Contract Documents.

2. Product Test Reports: Submit written reports indicating t}& nt product produced by
manufacturer complies with requirements in the Cont DB¢uments. Base reports on
evaluation of tests performed by manufacturer al itnkssed by a qualified testing
agency, or on comprehensive tests performed by aguaN testing agency.

3. Preconstruction Test Reports: Submit rep
testing agency's standard form, indicati

before installation of product, for ¢ ian
Contract Documents. s
4, Compatibility Test Reports: reports written by a qualified testing agency, on

testing agency's standard f; cating and interpreting results of compatibility tests
performed before installation df product. Include written recommendations for primers

n by a qualified testing agency, on
interpreting results of tests performed
with performance requirements in the

and substrate preparaq' ne€w€d for adhesion.
5. Field Test Rep bmit written reports indicating and interpreting results of field
tests perfor &ithey during installation of product or after product is installed in its final
location, fo pliance with requirements in the Contract Documents.

H.  Research Repor, Submit written evidence, from a model code organization acceptable to
authoritie ng jurisdiction, that product complies with building code in effect for Project.

I War =Bubmit sample warranties as required in individual Specification Sections.

J. Design Data: Prepare and submit written and graphic information, including, but not limited to,

performance and design criteria, list of applicable codes and regulations, and calculations.
Include list of assumptions and other performance and design criteria and a summary of loads.
Include load diagrams if applicable. Provide name and version of software, if any, used for
calculations. Include page numbers.

K.  Coordination Drawing Submittals: Comply with requirements specified in Division 01 Section
"Project Management and Coordination."
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L. Delegated-Design Services Certification:  Submit certificate, signed and sealed by the
responsible design professional, for each product and system specifically assigned to Contractor
to be designed or certified by a design professional.

1.

Indicate that products and systems comply with performance and design criteria in the
Contract Documents. Include list of codes, loads, and other factors used in performing
these services.

In addition, for a project in New Jersey, provide three paper copies of certificate, signed
and sealed (with raised seal) by the responsible design professional.

2.3 NON-ELECTRONIC SUBMITTAL PROCEDURES

A.  Samples: Submit Samples for review of kind, color, pattern, and te a check of these
characteristics with other elements and for a comparison of thege acteristics between
submittal and actual component as delivered and installed. e\

1.

% selected.

Transmit Samples that contain multiple, related co @ such as accessories together
in one submittal package. 6

Identification: Attach label on unexposed si ples that includes the following:

Generic description of Sample.

Product name and name of ma @er.

Sample source.

Number and title of appl¢ pecification Section.

ooow

Disposition: Maintain sefs of§approved Samples at Project site, available for quality-
control comparisons ug the course of construction activity. Sample sets may be
used to determine fi ptance of construction associated with each set.

Samples for i lection: Submit manufacturer's color charts consisting of units or
sections of UR€ showing the full range of colors, textures, and patterns available.

a. er of Samples: Submit two full sets of available choices where color,

@ttern, texture, or similar characteristics are required to be selected from
anufacturer's product line. Architect will return one submittal with options

Samples for Verification: Submit full-size units or Samples of size indicated, prepared
from same material to be used for the Work, cured and finished in manner specified, and
physically identical with material or product proposed for use, and that show full range of
color and texture variations expected. Samples include, but are not limited to, the
following: partial sections of manufactured or fabricated components; small cuts or
containers of materials; complete units of repetitively used materials; swatches showing
color, texture, and pattern; color range sets; and components used for independent testing
and inspection.

a. Number of Samples: Submit two sets of Samples. Architect will return one set.
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1) If variation in color, pattern, texture, or other characteristic is inherent in
material or product represented by a Sample, submit at least three sets of
paired units that show approximate limits of variations.

Subcontract List: Prepare a written summary identifying individuals or firms proposed for each
portion of the Work, including those who are to furnish products or equipment fabricated to a
special design. Include the following information in tabular form:

1. Name, address, and telephone number of entity performing subcontract or supplying
products.

2. Number and title of related Specification Section(s) covered by subcontract.

3. Submit subcontract list in the following format: %

a. Number of Copies: Four paper copies of subcontr i@t unless otherwise
indicated. Architect will return one copy. a\

Key Personnel Names: No later than 15 days after date of Ndgice §f Award, submit a list of key
personnel assignments, including superintendent and other nnel in attendance at Project

site.
1. Identify individuals and their duties am@o%ibilities; list addresses and telephone
n

numbers, including emergency, offig€, cellular telephone numbers and email
addresses.

a. Number of Copies: F r copies of key personnel list, unless otherwise

specified in Division 01 S =Closeout Procedures."

indicated.
Closeout Submittals and ?in@ce Material Submittals: Comply with requirements

Maintenance Data!

DELEGA@SIGN SERVICES

Perf and Design Criteria: Where professional design services or certifications by a
design Professional are specifically required of Contractor by the Contract Documents, provide
products and systems complying with specific performance and design criteria indicated.

Maintenance DataQ with requirements specified in Division 01 Section "Operation and

1. If criteria indicated are not sufficient to perform services or certification required, submit
a written request for additional information to Architect.
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PART 3 - EXECUTION

3.1 CONTRACTOR'S REVIEW

A.  Action and Informational Submittals: Review each submittal and check for coordination with
other Work of the Contract and for compliance with the Contract Documents. Note corrections
and field dimensions. Identify any deviations from Contract Document requirements. Mark
cover sheet with approval before submitting to Architect.

1. Sign and date statement certifying that submittal has been reviewed, checked, and
approved for compliance with the Contract Documents.

3.2 ARCHITECT'S ACTION s

A.  General: Architect will not review submittals that do not bear QN or's approval and will

return them without action.

B. Action Submittals: Architect will review each submittal, m g!%rks to indicate corrections or
revisions required, and return it. Architect will mark itial appropriately to indicate action,
as follows:

1. Final Unrestricted Release: Where t %ittal is marked "Approved,” the Work
covered by the submittal may procee vigled it complies with the Contract Documents.
Final acceptance will depend on t lance.

Work covered by the subigittalh may proceed provided it complies both with Architect's

2. Final-but-Restricted Rele the submittal is marked "Approved as Noted," the
notations and correctiggs o submittal and the Contract Documents. Final acceptance
will depend on that @@nce

rk covered by the submittal may proceed provided it complies both with
notetions and corrections on the submittal and the Contract Documents.
Revisg” stiymittal according to Architect's notations and corrections and return corrected

3. Resubmit: %e@ submittal is marked "Approved, Revise and Return Corrected

4. %zted: Where the submittal is marked "Rejected,” do not proceed with the Work
c®vered by the submittal. Prepare a new submittal for a product that complies with the
Contract Documents.

5. Incomplete - Resubmit: Where the submittal is marked "Incomplete, Submit Additional
Information,” do not proceed with the Work covered by the submittal. Prepare additional
information requested, or required by the Contract Documents, that indicates compliance
with requirements, and resubmit.

C. Informational Submittals: Architect will review each submittal and will not return it, or will
return it if it does not comply with requirements.

SUBMITTAL PROCEDURES TETRA TECH, INC.
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3.3

Incomplete submittals are unacceptable, will be considered nonresponsive, and will be returned
for resubmittal without review.

Limit information submitted to specific products indicated. Do not submit extraneous matter.
Submittals containing excessive extraneous matter will be returned for resubmittal without
review.

Submittals not required by the Contract Documents may be returned by the Architect without

action.

[REQUIRED SUBMITTALS

Provide the following submittals: %

1.

Shop Drawings: \
a. <Insert products requiring Shop Drawings>. &
Product Data: C)

a. <Insert products requiring Product

Samples:

a. <Insert products requirin%ﬁep.

a. <Insert type of ;ubg.lal and products requiring that type of submittal>.]

Other Submittals:

Attachment[s]: Cover SthO

& END OF SECTION 01 33 00

%O

TETRA TECH, INC. SUBMITTAL PROCEDURES
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CONTRACTOR:

SUBMITTAL DATE / /

Check following as applicable:

ARCHITECT: Tetra Tech Inc.

PROJECT IDENTIFICATION

Architect’s

Project No.: 200-76984-13013

Proj. Name: AASF Electrical System Upgrades
Location:

PRODUCT IDENTIFICATION

Specification Section No.

Submittal No.

Name of Product:

Name of Manufacturer:

SUBCONTRACTOR

SUPPLIER

RELATIONSHIP TO STRUCTURE
Building
Name

(Room #)

Contract Drawing No.:

DEVIATION FROM CON'I&DO UMENTS:

[ First Submission
[J Re-submission

RESERVED FOR USE BY TETRA TECH
ACTION SUBMITTAL:

[J  Approved
[J  Approved As Noted

[0  Approved, Revise ang Return

Corrected Copies

O  Rejected O
[l Incompl@mit Additional Information
INFORMATIQNAR SUBMITTAL:

ion Taken

O] A
QReturned for Resubmittal
ae iewed By:
ate:

eviewed only for the limited purpose of checking for conformance
with information given and the design concept expressed in the Con-
tract Documents. Review not conducted for the purpose of determin-
ing the accuracy and completeness of other details such as dimensions
and quantities, or for substantiating instructions for installation or
performance of equipment or systems, all of which remain the respon-
sibility of the Contractor as required by the Contract Documents.
Review shall not constitute approval of safety precautions or of any
construction means, methods, techniques, sequences or procedures.

Vo

O

CONTRACTOR C; MENTS:

ARCHITECT’S COMMENTS:

CONTRACTOR’S STAMP

CONTRACTOR’S CERTIFICATION

| CERTIFY THAT THIS SUBMITTAL HAS BEEN REVIEWED AND
APPROVED BY THE CONTRACTOR IN ACCORDANCE WITH THE

GENERAL CONDITIONS.
BY

SUBMITTAL PROCEDURES
01 3300/ Page 10
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Use and Indemnification Agreement - INSTRUCTIONS 013301

USE AND INDEMNIFICATION AGREEMENT

Please be aware that Tetra Tech charges contractor(s) for electronic files (this applies to files in
AutoCAD (or similar) format).

PDF’s, which are simply an electronic scan of the drawings, do not require the use of the
indemnification form; however we charge $50 per PDF to cover our expenses. Tetra Tech
must receive the contractor’s check prior to sending PDF'’s.

For AutoCAD type files, the cost is $100 per electronic drawing, regardless of the number of
drawings they are requesting. The Use and Indemnification Agreement is to be signed by the Prime
Contractor. Should a subcontractor, such as a steel fabricator, ductwork detailer,adesire electronic
files, they would need to pursue this request through their Prime Contractor w% the contract
with the Client.

Due to the inherent value to the company of our typical details a \rother standards, we

limit the drawings types that we will release via this indemfiification form to plan type
drawings. Typical detail sheets are not to be released in the an electronic AutoCAD

drawing file.
In addition, our internal individual Base Plans w@oa be released; we limit what the
contractor can purchase to the actual individual co t drawings.

following two pages. The second page of the , marked Use and Indemnification Agreement —
Business Office, needs to be sent to the BUSI Office with the Contractor’s check made out to
Tetra Tech. We will not release electro:ic ntil we receive this form and the check.

S
<>/\(<
S

After the Prime Contractor has determined th of drawings that they will need, fill out the

TETRA TECH, INC. CADD RELEASE
Project No. 76984-13013 013301/Pagel



240 Continental Drive, Suite 200
“ TETRA TECH Newark, Delaware 19713

Tel. (302) 738-7551

Fax (302) 454-5980

Use and Indemnification Agreement

Re: Delaware Army National Guard AASF Electrical System Upgrade Tt Project No. 200-76984-13013

Whereas, (hereinafter the “Contractor”), acknowledges that it has requested certain electronic files and/or media of the
Drawings and/or Specifications for the above-referenced Project which are the property of Tetra Tech Engineers, Architects & Landscape
Architects, P.C. d/b/a Tetra Tech Architects & Engineers (hereinafter “Tetra Tech”).

Whereas, Contractor further acknowledges all requests for electronic files require a pre-payment of $100/file (Each individual drawing in the set
of Contract Documents represents 1 file), regardless of the number of files requested, prior to receiving said files from Tetra Tech.

Now, therefore, Contractor hereby warrants and covenants that it will abide by the following provisions:

A. Indemnification

1. Inconsideration of permission to use electronic files or media, including but not limited to electronic file (MgVings created by use of computer,
for the Work of this Project only, and which the Contractor has requested from Tetra Tech, the Contragtd % e fullest extent permitted by law,
hereby agrees to indemnify and hold harmless Tetra Tech, its agents, employees, officers , directo N Oltants from and against any and all
claims, damages, losses and expenses, including any attorneys' fees, arising out of, resulting fron0Ng corthection with any and all use of said
electronic materials, but only if such claim, damage, loss or expense is caused in whole or in by th® Contractor, its employees, agents, officers,
directors, or any other party directly or indirectly employed by any of them or any party fQr Whose Jcts any of them may be liable, regardless of
whether or not it is caused by a party indemnified hereunder. Such obligation shall not be d to reduce or negate any other right or
obligation of indemnification that would otherwise exist as to any party hereto. This ifemni§ication shall not apply to the liability of the
indemnitee arising out of its own negligence. This indemnification shall not be I way because of any limitation on damages,
compensation or benefits under any statute, law or governmental requirement g# d n

time expended by the indemnified party of its employees,

s all out-of-pocket expenses such as long-distance telephone calls,

s of experts, consultants, engineers, and any other party retained by
, including reasonable attorneys' fees, incurred in bringing any action to

wicluded within the definition of "action" herein: any case brought in any

g forum for resolution of any dispute herein, and shall also include any

agents, officers and directors at their usual and customary billing rate;
costs of reproduction, expenses of travel and lodging; (b) all costs an
the indemnified party reasonably required to defend the claim; (c
enforce the provisions of this indemnification. The followingg
state or federal court, any arbitration, any mediation, and an
counterclaim or third-party action in any such forum.

2. The following shall be included within the definition of "expenses" her%

Q‘ B. Use and Compatibility
1. Tetra Tech’ instruments of service are fu d out guarantee of compatibility with the Contractor’s software or hardware, and Tetra Tech’
sole responsibility for the electronic megli irnish a replacement for defective disks within thirty (30) days after delivery to Contractor.

Tech will not be held liable fogdQe compl®teness or correctness of the electronic media after an acceptance period of thirty (30) days after delivery
of the electronic files. Tetr,

2. Because data stored on electronic,med§can deteriorate undetected or be modified without Tetra Tech’ knowledge, the Contractor agrees that Tetra
e
Agreement for this Proje

es confirm the accuracy of the final sealed hard copy drawings, previously submitted pursuant to the Prime

3. The electronic filegare ed to the Contractor for a thirty (30) day acceptance period. During this period, the Contractor may review and
examine these files, errors detected during this time will be corrected by Tetra Tech. Any changes requested after the acceptance period
will be considered add®ional services to be performed on a time and materials basis, at Tetra Tech’s standard cost plus terms and conditions.

4.  Tetra Tech retains ownership of the printed hard copy Drawings and Specifications and the electronic media. The Contractor is granted a license
for their use, but only in the operation and maintenance of the Project. Use of these materials for modification, extension, or expansion of this
Project or on any other project, unless under the direction of Tetra Tech, shall be without liability to Tetra Tech and Tetra Tech’s consultants.

IN WITNESS WHEREOF:
Contractor:
Signed name:
Printed Name:
Title:

Date:

If transmission is not received as noted, kindly notify us at once.



240 Continental Drive, Suite 200
Newark, Delaware 19713
Tel. (302) 738-7551

Use and Indemnification Agreement — Business Office Fax (302) 454-5980

Electronic Drawing Files

1t TETRA TECH

Prime Contractor Name
Prime Contractor Address
Contact to Receive Invoices

Project Name Delaware Army National Guard AASI;{@ System Upgrade

Project Number 200-76984-13013 < ’
Number of Drawing Files (Each individual drawing in thg/@8of Saesflract Documents represents 1 file)
List each Drawing # Requested &

S
>

S
¢
<

%O

Contractor Signature

If transmission is not received as noted, kindly notify us at once.
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SECTION 01 50 00 - TEMPORARY FACILITIES AND CONTROLS

PART 1 - GENERAL
11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes requirements for temporary facilities and controls, i@g temporary
utilities, support facilities, and security and protection facilities.

B. Temporary utilities include, but are not limited to, the following«\

Sewers and drainage. < ,

Water service and distribution.
Sanitary facilities, including toilets, wash faciliQ’ ' rinking-water facilities.

Ventilation.
Electric power service. &
Lighting.

C. Support facilities include, but are not Iiw@ the following:
Dewatering facilities and dad

Project identification and l@ary signs.

Waste disposal facilitj

Field offices. Q~

Lifts and hoists.@

Temporary e age.
Temporary Swdfs.

Constrygtion ai¥s and miscellaneous services and facilities.

oL

NG~ E

D. Securit otection facilities include, but are not limited to, the following:

onmental protection.
Storm water control.
Pest control.
Site enclosure fence.
Security enclosure and lockup.
Barricades, warning signs, and lights.
Temporary enclosures.
Temporary partitions.
Fire protection.

©CoOoNOk~wWNE

E. Related Sections include the following:

1. Division 01 Section “Submittal Procedures” for procedures for submitting copies of
implementation and termination schedule and utility reports.

TETRA TECH, INC. TEMPORARY FACILITIES & CONTROLS
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13 USE CHARGES
A. Temporary water and electric will be provided by the Owner.
1.4 QUALITY ASSURANCE

A. Standards: Comply with ANSI A10.6, NECA’s “Temporary Electrical Facilities,” and
NFPA 241.

1. Trade Jurisdictions: Assigned responsibilities for installation and operation of temporary
utilities are not intended to interfere with trade regulations and union jurisdictions.

2. Electric Service: Comply with NECA, NEMA, and UL standards and regulations for
temporary electric service. Install service to comply with NFPA 70.

B. Tests and Inspections: Arrange for authorities having jurisdiction to te ispect each
temporary utility before use. Obtain required certifications and pern't\

15 PROJECT CONDITIONS

A. Temporary Utilities: At earliest feasible time, when acc@ghe Owner, change over from

use of temporary service to use of permanent service,

1. Temporary Use of Permanent Facilities: Iﬂs f each permanent service shall assume
responsibility for operation, maintenang&and Protection of each permanent service
during its use as a construction facili gyt the Owner’s acceptance, regardless of
previously assigned responsibilitieé

B. Conditions of Use: The followin ns apply to use of temporary services and facilities
by all parties engaged in the Wo
1 Keep temporary ser@.wd facilities clean and neat.
2. Relocate tempor@ ices and facilities as required by progress of the Work.

PART 2 - PRODUCTS&Q

2.1 MATERI
A. Gen%rovide new materials. Undamaged, previously used materials in serviceable
conditi® may be used if approved by the Architect. Provide materials suitable for use
intended.
2.2 EQUIPMENT

A. General: Provide equipment suitable for use intended.

B. Fire Extinguishers: Hand carried, portable, UL rated. Provide class and extinguishing agent as
indicated or a combination of extinguishers of NFPA-recommended classes for exposures.

1. Comply with NFPA 10 and NFPA 241 for classification, extinguishing agent, and size
required by location and class of fire exposure.

TEMPORARY FACILITIES & CONTROLS TETRA TECH, INC.
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3.1

3.2

C. Self-Contained Toilet Units: Single-occupant units of chemical, aerated recirculation or

combustion type; vented; fully enclosed with a glass-fiber-reinforced polyester shell or similar
nonabsorbent material.

D. Heating Equipment: Unless the Owner authorizes use of permanent heating system, provide

vented, self-contained, liquid-propane-gas or fuel-oil heaters with individual space thermostatic
control.

1. Use of gasoline-burning space heaters, open-flame heaters, or salamander-type heating
units is prohibited.

2. Heating Units: Listed and labeled, by a testing agency acceptable to authorities having
jurisdiction, and marked for intended use for type of fuel being consumed.

E. Electrical Outlets: Properly configured, NEMA-polarized outlets to preve%tion of 110- to

120-V plugs into higher-voltage outlets; equipped with ground-fault ci iMNerrupters, reset
button, and pilot light.

F. Power Distribution System Circuits: Where permitted and over)@ exposed for

surveillance, wiring circuits, not exceeding 125-V ac, 20-A r@an lighting circuits may be

nonmetallic sheathed cable. 0

PART 3 - EXECUTION &Q‘

INSTALLATION, GENERAL

A. Locate facilities where they will serve t icefadequately and result in minimum
interference with performance of the locate and modify facilities as required.
B. Provide each facility ready for ug¢ w eeded to avoid delay. Maintain and modify as

required. Do not remove until fadilifi®s are no longer needed or are replaced by authorized use
of completed permanent f@iris.
TEMPORARY UTI I@ ALLATION

as facilities eaned and maintained in a condition acceptable to the Owner. At Substantial

A. Water Service:,UsSQf the Owner’s existing water service facilities will be permitted, as long
a/&l
S

B.

Completig tOre these facilities to condition existing before initial use.
]

1. e rubber hoses as necessary to serve the Project site.

2. here installations below an outlet might be damaged by spillage or leakage, provide a
drip pan of suitable size to minimize water damage. Drain accumulated water promptly
from pans.

Sanitary Facilities: Provide temporary toilets, wash facilities, and drinking-water fixtures.
Comply with regulations and health codes for type, number, location, operation, and
maintenance of fixtures and facilities.

1. Disposable Supplies: Provide toilet tissue, paper towels, paper cups, and similar
disposable materials for each facility. Maintain adequate supply. Provide covered waste
containers for disposal of used material.

2. Toilets: Use of the Owner’s existing toilet facilities will not be permitted, as long as
facilities are cleaned and maintained in a condition acceptable to the Owner. At
Substantial Completion, restore these facilities to condition existing before initial use.

TETRA TECH, INC. TEMPORARY FACILITIES & CONTROLS
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C. Electric Power Service: Use of the Owner’s existing electric power service will be permitted,
as long as equipment is maintained in a condition acceptable to the Owner.

D. Electric Distribution: Provide receptacle outlets adequate for connection of power tools and
equipment.

1. Provide waterproof connectors to connect separate lengths of electrical power cords if
single lengths will not reach areas where construction activities are in progress. Do not
exceed safe length-voltage ratio.

E. Waste Disposal Facilities: Provide waste-collection containers in sizes adequate to handle
waste from construction operations. Containerize and clearly label hazardous, dangerous, or

unsanitary waste materials separately from other waste. E

1. If required by authorities having jurisdiction, provide separate ¢ , Clearly labeled,
for each type of waste material to be deposited.

3.3 OPERATION, TERMINATION, AND REMOVAL q?

need for its service has

A. Termination and Removal: Remove each temporary facilit
ent facility, or no later than

ended, when it has been replaced by authorized use o

Substantial Completion. Complete or, if necessar permanent construction that may
have been delayed because of interference with orary facility. Repair damaged Work,
clean exposed surfaces, and replace constructj attannot be satisfactorily repaired.

1. Materials and facilities that consti@porary facilities are the property of the
Contractor. The Owner reserv, 0 take possession of the Project identification

signs.
2. At Substantial Completior@?w and renovate permanent facilities used during
p

construction period. ith final cleaning requirements in Division 1 Section
“Closeout Procedur

END OF SECTION 01 50 00

%O

TEMPORARY FACILITIES & CONTROLS TETRA TECH, INC.
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SECTION 01 63 10 - SUBSTITUTIONS
PART 1 - GENERAL
11 RELATED DOCUMENTS

A.  Requests for substitution must be made ten days prior to bid. This specification section applies
to extra-ordinary conditions that could not be requested during the bidding period.

B.  Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A.  This Section includes administrative and procedural requirements for h;
substitutions made after award of the Contract, but no later than 60 dg
the Work.

AN, requests for
gr commencement of

1. Division 01 specifies the applicability of industry $anddrds to products specified.

B.  Related Sections: The following Divisions contain require:@t relate to this Section:
heé*ontractor's Construction Schedule

2. Division 01 specifies requirements for submitt
and the Submittal Schedule.

3. Division 01 specifies requirements govegging&he Contractor's selection of products and
product options.

13 DEFINITIONS i -

A.  Definitions in this Article do not ghan modify the meaning of other terms used in the
Contract Documents.

B.  Substitutions: Changes j s, materials, equipment, and methods of construction required
by the Contract Docu posed by the Contractor after award of the Contract are
considered to be r substitutions. The following are not considered to be requests for

substitutions:

1. Substjfutidos requested during the bidding period, and accepted by Addendum prior to
aw the Contract, are included in the Contract Documents and are not subject to
r ginents specified in this Section for substitutions.

2. ions to the Contract Documents requested by the Owner or Architect.

3. ecified options of products and construction methods included in the Contract
Documents.

4. The Contractor's determination of and compliance with governing regulations and orders
issued by governing authorities.

14 SUBMITTALS

A.  Substitution Request Submittal: Substitution requests will only be considered during the
bidding period. Substitutions will not be considered after the bids are accepted.

1. Submit three copies of each request for substitution for consideration. Submit requests in
the form and according to procedures required for change-order proposals. The
Contractor is solely responsible for obtaining the required forms to submit before the
stated time period expires.

TETRA TECH, INC. SUBSTITUTIONS
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PART 2 - PRODUCTS&

2.1 SUBS

Identify the product or the fabrication or installation method to be replaced in each
request. Include related Specification Section and Drawing numbers.

Provide complete documentation showing compliance with the requirements for
substitutions, and the following information, as appropriate:

a. Coordination information, including a list of changes or modifications needed to
other parts of the Work and to construction performed by the Owner and separate
contractors that will be necessary to accommodate the proposed substitution.

b. A detailed comparison of significant qualities of the proposed substitution with
those of the Work specified. Significant qualities may include elements, such as
performance, weight, size, durability, and visual effect.

C. Product Data, including Drawings and descriptions of products and fabrication and
installation procedures.

d. Samples, where applicable or requested.

e. A statement indicating the substitution's effect on the Con
Schedule compared to the schedule without approval of t
the effect of the proposed substitution on overall Co

f. Cost information, including a proposal of the net
Sum.

g. The Contractor's certification that the propose
requirements in the Contract Documents j
applications indicated. Q‘

h. The Contractor's waiver of rights to#Rditial payment or time that may
subsequently become necessary usenof the failure of the substitution to
perform adequately.

Architect's Action: If necessary' itect will request additional information or

onstruction

titution. Indicate
e.

ifany in the Contract

ution conforms to
espect and is appropriate for the

documentation for evaluation e week of receipt of a request for substitution.
The Architect will notify t Owtedctor of acceptance or rejection of the substitution
within two weeks of receigqof fhe request, or one week of receipt of additional

information or docu ation, whichever is later.
a. Use the pr ecified if the Architect cannot make a decision on the use of a

PuUC
propo%ute within the time allocated.

NS

A.  Condithens: The Architect will receive and consider the Contractor's request for substitution
when the following conditions are satisfied, as determined by the Architect. If the following
conditions are not satisfied, the Architect will return the requests without action except to record
noncompliance with these requirements.

1
2.
3.
4

Revisions to the Contract Documents are not required.

Proposed changes are in keeping with the general intent of the Contract Documents.

The request is timely, fully documented, and properly submitted.

The specified product or method of construction cannot be provided within the Contract
Time. The Architect will not consider the request if the product or method cannot be
provided as a result of failure to pursue the Work promptly or coordinate activities
properly.

The requested substitution offers the Owner a substantial advantage, in cost, time, energy
conservation, or other considerations, after deducting additional responsibilities the

SUBSTITUTIONS TETRA TECH, INC.
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Owner must assume. The Owner's additional responsibilities may include compensation
to the Architect for redesign and evaluation services, increased cost of other construction
by the Owner, and similar considerations.

6. The specified product or method of construction cannot receive necessary approval by a
governing authority, and the requested substitution can be approved.

7. The specified product or method of construction cannot be provided in a manner that is
compatible with other materials and where the Contractor certifies that the substitution
will overcome the incompatibility.

8. The specified product or method of construction cannot be coordinated with other
materials and where the Contractor certifies that the proposed substitution can be
coordinated.

Samples for construction activities not complying with the Contract Docu not
constitute an acceptable or valid request for substitution, nor do they cc@ pproval.

PART 3 - EXECUTION (Not Applicable) &\
0()
END OF SECTIONK@
&)
S
O
QOQ
A

%O

B.  The Contractor's submittal and the Architect's acceptance of Shop Drawings, Eoduct Data, or
a

TETRA TECH, INC. SUBSTITUTIONS
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SECTION 02 73 29 — CUTTING AND PATCHING
PART 1 - GENERAL

11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A.  This Section includes procedural requirements for cutting and patching i
B.  Related Sections include the following: \

1. Divisions 04 through 09 Sections for specific requirer@tjand limitations applicable to
cutting and patching individual parts of the Work.

13 DEFINITIONS &2

A.  Cutting: Removal of in-place constructio r%ary to permit installation or performance of
other Work. é

installation of other Work.

B.  Patching: Fitting and repair WOEEred to restore surfaces to original conditions after

14 QUALITY ASSURANQQ

A.  Structural Element§: ot cut and patch structural elements in a manner that could change
their load-carryjng cagacity or load-deflection ratio.

S

B.  Operatio ments: Do not cut and patch operating elements and related components in a
manner ults in reducing their capacity to perform as intended or that result in increased
main%e or decreased operational life or safety. Operating elements include the following:

List bew is an example only. Revise to suit Project's operating systems. With advice of

counsel, delete below if Architect's approval is not required. If list is deleted, delete option in

paragraph above.

Fire-suppression systems.
Mechanical systems piping and ducts.
Control systems.

Communication systems.

Conveying systems.

Electrical wiring systems.

ocouaprwE

TETRA TECH, INC. CUTTING AND PATCHING
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C.

D.

2.1

A

B.

Visual Requirements: Do not cut and patch construction in a manner that results in visual
evidence of cutting and patching. Do not cut and patch construction exposed on the exterior or
in occupied spaces in a manner that would, in Architect's opinion, reduce the building's
aesthetic qualities. Remove and replace construction that has been cut and patched in a visually
unsatisfactory manner.

Cutting and Patching Conference: Before proceeding, meet at Project site with parties involved
in cutting and patching, including mechanical and electrical trades. Review areas of potential
interference and conflict. Coordinate procedures and resolve potential conflicts before
proceeding.

PART 2 - PRODUCTS s

MATERIALS

General: Comply with requirements specified in other Sectiogg&

In-Place Materials: Use materials identical to in-place,m . For exposed surfaces, use
materials that visually match in-place adjacent surfa% llest extent possible.
t bewuse

1. If identical materials are unavailable or Caﬁ d, use materials that, when installed,
will match the visual and functional pe@a e of in-place materials.

PART 3 - EXECUTION Os

3.1 EXAMINATION C)

A.  Examine surfacesto b % patched and conditions under which cutting and patching are to

be performed.
1. Compatj 'IityQBefore patching, verify compatibility with and suitability of substrates,
includihgsgompatibility with in-place finishes or primers.
2. Pr with installation only after unsafe or unsatisfactory conditions have been
SE o ,“
3.2 PREPARATION

A.  Temporary Support: Provide temporary support of Work to be cut.

B.  Protection: Protect in-place construction during cutting and patching to prevent damage.
Provide protection from adverse weather conditions for portions of Project that might be
exposed during cutting and patching operations.

C.  Adjoining Areas: Avoid interference with use of adjoining areas or interruption of free passage
to adjoining areas.

CUTTING AND PATCHING Tetra Tech, Inc.
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3.3

Existing Utility Services and Mechanical/Electrical Systems: Where existing services/systems
are required to be removed, relocated, or abandoned, bypass such services/systems before
cutting to prevent interruption to occupied areas.

PERFORMANCE

General: Employ skilled workers to perform cutting and patching. Proceed with cutting and
patching at the earliest feasible time, and complete without delay.

1. Cut in-place construction to provide for installation of other components or performance
of other construction, and subsequently patch as required to restore surfaces to their

original condition
Cutting: Cut in-place construction by sawing, drilling, breaking, chippyfd r\nding, and similar
operations, including excavation, using methods least likely to d % ements retained or
adjoining construction. If possible, review proposed procedures Xgmal Installer; comply
with original Installer's written recommendations.

1. In general, use hand or small power tools degig r sawing and grinding, not
hammering and chopping. Cut holes and s all as possible, neatly to size
required, and with minimum disturbance facent surfaces. Temporarily cover

openings when not in use.
Finished Surfaces: Cut or drill from thg’eX os or finished side into concealed surfaces.
3. Concrete or Masonry: Cut using s g machine, such as an abrasive saw or a

N

diamond-core drill.

4. Mechanical and Electrical Ser ut off pipe or conduit in walls or partitions to be
removed. Cap, valve, or nd/seal remaining portion of pipe or conduit to prevent
entrance of moisture or ot&%elgn matter after cutting.

struction operations requiring cutting are complete.

5 Proceed with patcth‘l~

Patching: Patch constr, y filling, repairing, refinishing, closing up, and similar operations
following perform ther Work. Patch with durable seams that are as invisible as
possible. ProvideNgfaterials and comply with installation requirements specified in other
Sections.

1. n:  Where feasible, test and inspect patched areas after completion to
rate integrity of installation.

2. PUsed Finishes: Restore exposed finishes of patched areas and extend finish
reStoration into retained adjoining construction in a manner that will eliminate evidence

of patching and refinishing.

a. Clean piping, conduit, and similar features before applying paint or other finishing
materials.
b. Restore damaged pipe covering to its original condition.

3. Floors and Walls: Where walls or partitions that are removed extend one finished area
into another, patch and repair floor and wall surfaces in the new space. Provide an even
surface of uniform finish, color, texture, and appearance. Remove in-place floor and wall
coverings and replace with new materials, if necessary, to achieve uniform color and
appearance.

TETRA TECH, INC. CUTTING AND PATCHING
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a. Where patching occurs in a painted surface, apply primer and intermediate paint
coats over the patch and apply final paint coat over entire unbroken surface
containing the patch. Provide additional coats until patch blends with adjacent
surfaces.

4. Ceilings: Patch, repair, or rehang in-place ceilings as necessary to provide an even-plane
surface of uniform appearance.

5. Exterior Building Enclosure: Patch components in a manner that restores enclosure to a
weathertight condition.

D. Cleaning: Clean areas and spaces where cutting and patching are performed. Completely
remove paint, mortar, oils, putty, and similar materials.

END OF SECTION 01 73 29 %
N
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SECTION 01 74 19 - CONSTRUCTION WASTE MANAGEMENT
PART 1 - GENERAL

11 SUMMARY

A. Section includes: Administrative and procedural requirements for construction waste
management activities.

1.2 DEFINITIONS
A. Construction, Demolition, and Land clearing (CDL) Waste: Includes all non-hazardous solid wastes

resulting from construction, remodeling, alterations, repair, demolition and land cleaging. Includes
material that is recycled, reused, salvaged or disposed as garbage.

B. Salvage: Recovery of materials for on-site reuse, sale or donation to a thj
C. Reuse: Making use of a material without altering its form. Materia ﬁreused on-site or reused on

other projects off-site. Examples include, but are not limited to th{ foIIZwing: Crushing or grinding of

concrete for use as sub-base material. Chipping of land clearing #for use as muich.
D. Recycling: The process of sorting, cleaning, treating, a Ituting materials for the purpose
of using the material in the manufacture of a new prg@uc

E. Source-Separated CDL Recycling: The process rating recyclable materials in separate
containers as they are generated on the job-site® eparated materials are hauled directly to a
recycling facility or transfer station.

F. Co-mingled CDL Recycling: The Qcollecting mixed recyclable materials in one container
on-site. The container is taken to & mat@rial recovery facility where materials are separated for

recycling.
G. Approved Recycling Faefigy/NAny of the following:
1. A facility thagc ly accept CDL waste materials for the purpose of processing the

materials jato Itered form for the manufacture of a new product.

2. MatgrmbRe®overy Facility: A general term used to describe a waste-sorting facility.

e gal, hand-separation, or a combination of both procedures, are used to recover recyclable
m§ S,
1.3 SUBMITTALS

A. Contractor shall develop a Waste Management Plan: Submit 3 copies of plan within 14 days of date
established for the Notice to Proceed.

B. Contractor shall provide Waste Management Report: Concurrent with each Application for
Payment, submit 3 copies of report.

TETRA TECH, INC. CONSTRUCTION WASTE MANAGEMENT
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1.4 PERFORMANCE REQUIREMENTS

A. General: Divert a minimum of 75% CDL waste, by weight, from the landfill by one, or a
combination of the following activities:

Salvage

Reuse

Source-Separated CDL Recycling
Co-mingled CDL Recycling

rPOONE

B. CDL waste materials that can be salvaged, reused or recycled include, but are not limited to, the
following:

Acoustical ceiling tiles
Asphalt
Asphalt shingles
Cardboard packaging O
Carpet and carpet pad \
Concrete &

Drywall

Fluorescent lights and ballasts OC)

©CoNOGOR~WDNE

Land clearing debris (vegetation, stumpage, dirt)

10. Metals
11. Paint (through hazardous waste outlets) Q~
12. Wood &

13. Plastic film (sheeting, shrink wrap, packagi
14. Window glass

15. Wood
16. Field office waste, including office luminum cans, glass, plastic, and office
cardboard.
1.4 QUALITY ASSURANCE C)

A. Waste Management Coord@ﬁualificaﬂons: Experienced firm, with a record of successful
waste management co of projects with similar requirements, that employs a LEED
ified by the USGBC as waste management coordinator.

Accredited Professjgna
B. Refrigerant wgechnician Qualifications: Certified by EPA-approved certification

program.

C. Regu uirements: Conduct construction waste management activities in accordance with
hagl d disposal regulations of all authorities having jurisdiction and all other applicable laws and
ordifgnces.

D. Preconstruction Conference: Schedule and conduct meeting at Project site prior to
construction activities.

1. Attendees: Inform the following individuals, whose presence is required, of date and time of
meeting.

Owner

Acrchitect

Contractor's superintendent
Major subcontractors

Waste Management Coordinator
Other concerned parties.

,O o0 TP
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2. Agenda Items: Review methods and procedures related to waste management including, but not
limited to, the following:

a. Review and discuss waste management plan including responsibilities of Waste Management
Coordinator.

b. Review requirements for documenting quantities of each type of waste and its
disposition.

c. Review and finalize procedures for materials separation and verify availability of
containers and bins needed to avoid delays.

d. Review procedures for periodic waste collection and transportation to recycling and disposal
facilities.

e. Review waste management requirements for each trade.

3. Minutes: Record discussion. Distribute meeting minutes to all participants.
Note: If there is a Project Architect, they will perform this role. Q

1.5 WASTE MANAGEMENT PLAN — Contractor shall develop and docu \ owing:

waste identification, waste reduction plan and cost/revenue an tinguish between demolition

A. Develop a plan to meet the requirements listed in this section at a@u . Plan shall consist of
and construction waste. Indicate quantities by weight througiout e plan.

B. Indicate anticipated types and quantities of demolitioges ning and construction waste generated
by the project. List all assumptions made for the qu&s timates.

C. List each type of waste and whether it will be , recycled, or disposed of in an landfill.

The plan should include the following inf :

1. Types and estimated quantities, b @ t, of CDL waste expected to be generated during
demolition and construction.

2. Proposed methods for waste salvage, reuse, recycling and disposal during
imited to, one or more of the following:

b. Selective age as part of demolition contractor’s work,
c. Reuyg€ of ma¥erials on-site or sale or donation to a third party.

3. Pro ethods for salvage, reuse, recycling and disposal during construction
ingIdding, but not limited to, one or more of the following:
Requiring subcontractors to take their CDL waste to a recycling facility;
b. Contracting with a recycling hauler to haul recyclable CDL waste to an approved
recycling or material recovery facility;

c. Processing and reusing materials on-site;
d. Self-hauling to a recycling or material recovery facility.

demolition includin
a. Contracti%@econstruction specialist to salvage materials generated,

4. Name of recycling or material recovery facility receiving the CDL wastes.

5. Handling and Transportation Procedures: Include method that will be used for separating recyclable
waste including sizes of containers, container labeling, and designated location on project site
where materials separation will be located.

TETRA TECH, INC. CONSTRUCTION WASTE MANAGEMENT
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D. Cost/Revenue Analysis: Indicate total cost of waste disposal as if there was no waste
management plan and net additional cost or net savings resulting from implementing
waste management plan. Include the following:

1. Total quantity of waste.

Estimated cost of disposal (cost per unit). Include hauling and tipping fees and cost of
collection containers for each type of waste.

Total cost of disposal (with no waste management).

Revenue from salvaged materials.

Revenue from recycled materials.

Savings in hauling and tipping fees by donating materials.

Savings in hauling and tipping fees that are avoided.

Handling and transportation costs; including cost of collection containers for each type of

waste.
9. Net additional cost or net savings from waste management plan. P%

N

N AW

2 - PRODUCTS (Not Used) \O
PART 3-EXECUTION &

3.1 CONSTRUCTIONWASTE MANAGEMENT, GENERAL C)

A

F.

Provide containers for CDL waste that is to be recycled I eled as such with a list of acceptable
and unacceptable materials. The list of acceptable maseridS must be the same as the materials recycled
at the receiving material recovery facility or recycli 0CEsSSOor.

The collection containers for recyclable CDL st contain no more than 10% non-
recyclable material, by volume.

Provide containers for CDL Wasteosed in a landfill clearly labeled as such.

Use detailed material estimates to risk of unplanned and potentially wasteful cuts.

To the greatest extent possiO™ InClude in material purchasing agreements a waste reduction provision
requesting that materia @ equipment be delivered in packaging made of recyclable material, that
they reduce the a afgackaging, that packaging be taken back for reuse or recycling, and to take
back all unused prdg@ict. Insure that subcontractors require the same provisions in their purchase
agreements.

Conducr visual inspections of dumpsters and recycling bins to remove contaminants.

3.2 SOUR%ARATION

A

General: Contractor shall separate recyclable materials from CDL waste to the maximum extent
possible.

Separate recyclable materials by type.

1. Provide containers, clearly labeled, by type of separated materials or provide other storage
method for managing recyclable materials until they are removed from Project site.

2. Stockpile processed materials on-site without intermixing with other materials. Place, grade, and
shape stockpiles to drain surface water and to minimize pest attraction. Cover to prevent
windblown dust.

3. Stockpile materials away from demolition area. Do not store within drip line of remaining trees.

4. Store components off the ground and protect from weather.

CONSTRUCTION WASTE MANAGEMENT TETRA TECH, INC.
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3.3 CO-MINGLED RECYCLING

A. General: Do not put CDL waste that will be disposed in a landfill into a co-mingled CDL waste
recycling container.

3.4 REMOVAL OF CONSTRUCTIONWASTE MATERIALS

A. Remove CDL waste materials from project site on a regular basis. Do not allow CDL waste to
accumulate on-site.

B. Transport CDL waste materials off Owner's property and legally dispose of them. C.

Burning of CDL waste is not permitted. E

END OF SECTION 01 74 19
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WASTE MANAGEMENT PROGRESS REPORT

MATERIAL CATEGORY

DISPOSED IN
MUNICIPAL
SOLID WASTE
LANDFILL

DIVERTED FROM LANDFILL BY
RECYCLING, SALVAGE OR REUSE

Recycled

Salvaged Reused

Acoustical Ceiling Tiles

Asphalt

f\%

Asphalt Shingles

Cardboard Packaging

AN

Carpet and Carpet Pad

)V

Concrete

Drywall

® N o g M W Ne

Fluorescent Lights and
Ballasts

Land Clearing Debris
(vegetation, stumpage, dirt)

o,
O

10.

Metals

11.

Paint (through hazardous
waste outlets)

O
‘\J

12.

Wood

13.

Plastic Film (sheeting, shrink
wrap, packaging) {

14.

Window Glass

G
)
N/

15.

N
Field Office Waste (offi
paper, aluminum can&
glass, plastic, and e
cardboard) o

16.

Other (inser

17.

Other (insert dNgription)

Total (In Weight)

WEIGHT)

(TOTAL OF ALL ABOVE VALUES - IN

Percentage of
Waste Diverted

(TOTAL WASTE DIVIDED
BY TOTAL DIVERTED)

CONSTRUCTION WASTE MANAGEMENT
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017700
SECTION 01 77 00 — CLOSEOUT PROCEDURES
PART 1 - GENERAL
11 RELATED DOCUMENTS

A.  Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A.  This Section includes administrative and procedural requirements for contractgloseout,
including, but not limited to, the following:

Project Record Documents.
Operation and maintenance manuals.
Warranties.

Instruction of the Owner’s personnel. C)
Final cleaning.
13 SUBSTANTIAL COMPLETION & 2

A.  Preliminary Procedures: Before requesting %on for determining date of Substantial
Completion, complete the following. Lisé elow that are incomplete in request.

1. Prepare a list of items to bd and corrected (punch list), the value of items on
e W

Inspection procedures. &\O

oL

the list, and reasons why t rk is not complete.
2. Advise the Owner of pandi surance changeover requirements.
3. Submit specific War@sworkmanship bonds, maintenance service agreements, final

certifications, a r documents.

4. Obtain and s ;@ases permitting the Owner unrestricted use of the Work and access
to services %ti ities. Include occupancy permits, operating certificates, and similar
release

ang submit Project Record Documents, operation and maintenance manuals,

pletion construction photographs, damage or settlement surveys, property

#and similar final record information.

er tools, spare parts, extra materials, and similar items to location designated by the

ner. Label with manufacturer’s name and model number where applicable.

7. Make final changeover of permanent locks and deliver keys to the Owner. Advise the
Owner’s personnel of changeover in security provisions.

8. Complete startup testing of systems.

9. Submit test/adjust/balance records.

10. Terminate and remove temporary facilities from Project site, along with mockups,
construction tools, and similar elements.

11.  Advise the Owner of changeover in heat and other utilities.

12.  Submit changeover information related to the Owner’s occupancy, use, operation, and
maintenance.

13.  Complete final cleaning requirements, including touchup painting.

14.  Touch up and otherwise repair and restore marred exposed finishes to eliminate visual
defects.

TETRA TECH, INC. CLOSEOUT PROCEDURES
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14

15

Inspection: Submit a written request for inspection for Substantial Completion. On receipt of
request, the Architect will either proceed with inspection or notify the Contractor of unfulfilled
requirements. The Architect will prepare the Certificate of Substantial Completion after
inspection or will notify the Contractor of items, either on the Contractor’s list or additional
items identified by the Architect that must be completed or corrected before certificate will be
issued.

1. Reinspection: Request reinspection when the Work identified in previous inspections as
incomplete is completed or corrected.
2. Results of completed inspection will form the basis of requirements for Final

Completion. E
FINAL COMPLETION
Preliminary Procedures: Before requesting final inspection for dg@u’ng date of Final
Completion, complete the following:

1. Submit a final Application for Payment according@ggn 1 Section “Payment

Procedures.”

2. Submit certified copy of the Architect’s Sub, @fompletion inspection list of items to

be completed or corrected (punch list), en@l&j d dated by the Architect. The
certified copy of the list shall state that iteh has been completed or otherwise

resolved for acceptance.
3. Submit evidence of final, continui ance coverage complying with insurance

requirements.
4, Instruct the Owner’s persoperel eration, adjustment, and maintenance of products,
equipment, and systems. C)

Inspection: Submit awrit\@west for final inspection for acceptance. On receipt of request,
the Architect will eith d with inspection or notify the Contractor of unfulfilled
requirements. The #rchitegt will prepare a final Certificate for Payment after inspection or will
notify the Contract%f construction that must be completed or corrected before certificate will
be issued.

1. Re @ tion: Request reinspection when the Work identified in previous inspections as
oiete is completed or corrected.

i?
LIST OF INCOMPLETE ITEMS (PUNCH LIST)

Preparation: Submit three copies of list. Include name and identification of each space and area
affected by construction operations for incomplete items and items needing correction

including, if necessary, areas disturbed by the Contractor that are outside the limits of
construction.

1. Organize list of spaces in sequential order.

2. Organize items applying to each space by major element, including categories for ceiling,
individual walls, floors, equipment, and building systems.

3. Include the following information at the top of each page:

a. Project name.

CLOSEOUT PROCEDURES TETRA TECH, INC.
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Date.

Name of Architect.
Name of Contractor.
Page number.

o Q00 o

1.6 PROJECT RECORD DOCUMENTS

A.  General: Do not use Project Record Documents for construction purposes. Protect Project
Record Documents from deterioration and loss. Provide access to Project Record Documents
for the Architect’s reference during normal working hours.

B. Record Drawings:

1. Maintain and submit one set of blue- or black-line white prints of C Drawings and
Shop Drawings and submit digital scanned copies of all the Re wings; format to
be .JPG or .TIF.

2. The Contractor shall be responsible for updating the bid d rh;s (CADD drawings and
specifications) with the as-built changes. All changes she#l beslouded and tagged as “as-
built” revisions. The drawings shall also have a newdg-bujit” date.

3. Deliverables: One review set of bond prints, two fina one in bond and one in
Mylar).
4. Drawings that replace the original bid drawi be cross referenced to the original

bid drawing files.
5. Mark Record Prints to show the actual %at 'on where installation varies from that

shown originally. Require individua y who obtained record data, whether
individual or entity is Installer, s tor, or similar entity, to prepare the marked-up

Record Prints. é

a.  Give particular atte@o information on concealed elements that cannot be

readily identifigehand F&corded later.
b. Accurately re@ﬁormaﬁon in an understandable drawing technique.
C. Record d n as possible after obtaining it. Record and check the markup
befor QsiMg concealed installations.
d. Mark%tract Drawings or Shop Drawings, whichever is most capable of showing
ual physical conditions, completely and accurately. Where Shop Drawings are
Qa d, show cross-reference on Contract Drawings.

6. cord sets with erasable, red-colored pencil. Use other colors to distinguish
efWeen changes for different categories of the Work at the same location.
7. ark important additional information that was either shown schematically or omitted

from original Drawings.

8. Note Construction Change Directive numbers, Change Order numbers, alternate
numbers, and similar identification where applicable.

9. Identify and date each Record Drawing; include the designation “PROJECT RECORD
DRAWING” in a prominent location. Organize into manageable sets; bind each set with
durable paper cover sheets. Include identification on cover sheets.

C.  Record Specifications: Submit one copy of Project’s Specifications, including addenda and
contract modifications. Mark copy to indicate the actual product installation where installation
varies from that indicated in Specifications, addenda, and contract modifications.

TETRA TECH, INC. CLOSEOUT PROCEDURES
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1.7

1. Give particular attention to information on concealed products and installations that
cannot be readily identified and recorded later.

2. Mark copy with the proprietary name and model number of products, materials, and
equipment furnished, including substitutions and product options selected.

3. Note related Change Orders, Record Drawings, and Product Data, where applicable.

Record Product Data: Submit one copy of each Product Data submittal. Mark one set to
indicate the actual product installation where installation varies substantially from that indicated
in Product Data.

1. Give particular attention to information on concealed products and installations that
cannot be readily identified and recorded later.

2. Include significant changes in the product delivered to Project site and shanges in
manufacturer’s written instructions for installation. %

3. Note related Change Orders, Record Drawings, and Record Spe I
applicable.

s, where

Miscellaneous Record Submittals: Assemble miscellaneous r @quired by other
Specification Sections for miscellaneous record keeping an @tal in connection with actual
performance of the Work. Bind or file miscellaneous reegrds\gnd identify each, ready for

continued use and reference. Q~
OPERATION AND MAINTENANCE MANU
Assemble three (3) complete sets of operati;':%waintenance data indicating the operation

and maintenance of each system, subsyst&T piece of equipment not part of a system.
Include operation and maintenance dgfta rdg®ired in individual Specification Sections and as

follows: C)
1. Operation Data:
. Emergenm&tions and procedures.

a
b Systerp?s em, and equipment descriptions, including operating standards.
C. Opera®gg procedures, including startup, shutdown, seasonal, and weekend

rations.
d. eSygiption of controls and sequence of operations.
e. ing diagrams.
2. enance Data:
a. Manufacturer’s information, including list of spare parts.
b. Name, address, and telephone number of Installer or supplier.
C. Maintenance procedures.
d. Maintenance and service schedules for preventive and routine maintenance.
e. Maintenance record forms.
f. Sources of spare parts and maintenance materials.
g. Copies of maintenance service agreements.
h. Copies of warranties and bonds.

Organize operation and maintenance manuals into suitable sets of manageable size. Bind and
index data in heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, in thickness necessary to
accommodate contents, with pocket inside the covers to receive folded oversized sheets.
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1.8

A.

B.

C.

D.

Identify each binder on front and spine with the printed title “OPERATION AND
MAINTENANCE MANUAL,” Project name, and subject matter of contents.

WARRANTIES

Submittal Time: Submit written warranties on request of the Architect for designated portions
of the Work where commencement of warranties other than date of Substantial Completion is
indicated.

Partial Occupancy: Submit properly executed warranties within 15 days of completion of
designated portions of the Work that are completed and occupied or used by the Owner during
construction period by separate agreement with the Contractor.

Organize warranty documents into an orderly sequence based on the table @nts of the
Project Manual.

1. Bind warranties and bonds in heavy-duty, 3-ring, vinyl-coy@ ose-leaf binders,
thickness as necessary to accommodate contents, and sizeel to %eceive 8-1/2-by-11-inch
(115-by-280-mm) paper.

2. Provide heavy paper dividers with pIastic—covered@ ach separate warranty. Mark
tab to identify the product or installation. Proviga d description of the product or
installation, including the name of the prod name, address, and telephone
number of Installer.

3. Identify each binder on the front and s%t the typed or printed title
“WARRANTIES,” Project name, an?a f the Contractor.

Provide additional copies of each Wa

include in operation and maintenance manuals.

PART 2 - PRODUCTS O

21

A

MATERIALS Oz

Cleaning Agents: %ecleaning materials and agents recommended by manufacturer or
fabricator of thg surfase to be cleaned. Do not use cleaning agents that are potentially
hazardous tg heMth or property or that might damage finished surfaces.

PART 3 - EXl%ON

3.1 DEMONSTRATION AND TRAINING
A.  Instruction: Instruct the Owner’s personnel to adjust, operate, and maintain systems,
subsystems, and equipment not part of a system.
1. Provide instructors experienced in operation and maintenance procedures.
2. Provide instruction at mutually agreed-on times. For equipment that requires seasonal
operation, provide similar instruction at the start of each season.
3. Schedule training with the Owner, through the Architect with at least seven days’
advance notice.
4. Coordinate instructors, including providing notification of dates, times, length of
instruction, and course content.
TETRA TECH, INC. CLOSEOUT PROCEDURES
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3.2

Program Structure: Develop an instruction program that includes individual training modules
for each system and equipment not part of a system, as required by individual Specification
Sections. For each training module, develop a learning objective and teaching outline. Include
instruction for the following:

System design and operational philosophy.
Review of documentation.

Operations.

Adjustments.

Troubleshooting.

Maintenance.

Repair.

FINAL CLEANING %

General: Provide final cleaning. Conduct cleaning and waste-remg @tions to comply
with local laws and ordinances and Federal and local environmeng&l an&antipollution

regulations. C)
Cleaning: Employ experienced workers or professional @ or final cleaning. Clean each
N

surface or unit to condition expected in an average cg building cleaning and
maintenance program. Comply with manufacturjr’%O instructions.

NoogkrwnE

1. Complete the following cleaning operagfops.before requesting inspection for certification
of Substantial Completion for enti or for a portion of Project:

a. Clean Project site, yard,@ nds, in areas disturbed by construction activities,
including landscape ent areas, of rubbish, waste material, litter, and other
foreign substances. < !
r clean. Remove petrochemical spills, stains, and other

b. Sweep paved s b
foreign depo@
C. Rake gro are neither planted nor paved to a smooth, even-textured

surfacgf
d. Rem&ools, construction equipment, machinery, and surplus material from
PDject shte.
e. erfdgve snow and ice to provide safe access to building.
@ean exposed exterior and interior hard-surfaced finishes to a dirt-free condition,
ee of stains, films, and similar foreign substances. Avoid disturbing natural
weathering of exterior surfaces. Restore reflective surfaces to their original
condition.
g. Remove debris and surface dust from limited access spaces, including roofs,
plenums, shafts, trenches, equipment vaults, manholes, attics, and similar spaces.
h. Sweep concrete floors broom clean in unoccupied spaces.
i. Vacuum carpet and similar soft surfaces, removing debris and excess nap;
shampoo if visible soil or stains remain.
J. Clean transparent materials, including mirrors and glass in doors and windows.
Remove glazing compounds and other noticeable, vision-obscuring materials.
Replace chipped or broken glass and other damaged transparent materials. Polish
mirrors and glass, taking care not to scratch surfaces.
k. Remove labels that are not permanent.
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. Touch up and otherwise repair and restore marred, exposed finishes and surfaces.
Replace finishes and surfaces that cannot be satisfactorily repaired or restored or
that already show evidence of repair or restoration.

1) Do not paint over “UL” and similar labels, including mechanical and
electrical nameplates.

m.  Wipe surfaces of mechanical and electrical equipment and similar equipment.
Remove excess lubrication, paint and mortar droppings, and other foreign
substances.

n. Replace parts subject to unusual operating conditions.

0. Clean plumbing fixtures to a sanitary condition, free of stains, including stains

resulting from water exposure.
p. Replace disposable air filters and clean permanent air filters. xposed

surfaces of diffusers, registers, and grills.

g. Clean ducts, blowers, and coils if units were operated yA Iters during
construction.

r. Clean light fixtures, lamps, globes, and reflectorsa® fun®ion with full efficiency.
Replace burned-out bulbs, and those noticeably & d by hours of use, and
defective and noisy starters in fluorescent ar@cury vapor fixtures to comply
with requirements for new fixtures.

S. Leave Project clean and ready for oc .

C.  Comply with safety standards for cleaning. I%ib rn waste materials. Do not bury debris or
excess ma_terials on the Owner’s propert}% isc'harge Volatilfe, har_mful, or_dangerous
materials into drainage systems. Remoye materials from Project site and dispose of
lawfully.

3.3 SUMMARY OF CLOSEOUT D@/IENTS

A.  Contractor’s Affidavit of EQN of Debts and Claims (AIA Document G706)

B.  Contractor’s Consepf 0 ty Company to Final Payment (AIA Document G707) (one copy)

C. Contractor’s 1dgof Release of Liens (AIA Document G706A) (one copy)

D. Copy of @ of Guarantee and Warranty Information (three copies)

E. Balal eports

F. Subcontractor’s Release of Liens had been submitted with each previous Application of
Payment (AIA Document G706A) (one copy)

G.  Operation and Maintenance Manuals

H.  Record Shop Drawings and Submittals

I As-built Drawings: All construction changes should be clouded and marked.

1. Updated CAD files to reflect changes and as-built conditions.
2. Two hard copies and one CD-Rom with digital Image (scanned) files of As-builts
TETRA TECH, INC. CLOSEOUT PROCEDURES
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3. Mylar prints of As-builts revised CAD file
J. Affidavit of Discharge of State Tax Liability
K. Punch List Closeout Letter
L. Electrical Inspection Certificate
M.  Fire Alarm Certification Acceptance Letter
As-Built Item Price Summary. Contractor to provide the following:

1. Line Item #1 —Renovations: Interior Building Electrical Renovations

a. Provide quantity of electrical renovations in square foot
b. Provide total cost of Interior Building Electrical R h@
2. Line Item #2 —Renovations: Electrical Switchgear C)
a. Provide total installed cost of Electrical hgear, including all accessories.
3. Line Item #3 — Renovations: Electrical Di;&@ Panels
a. Provide total installed cost o rJcal Switchgear, including all accessories.

b. Provide completed R OPERTY INSTALLED EQUIPMENT form (2
on.

pages), attached to ttjf

OE:&ID OF SECTION 01 77 00

<

%O
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SECTION 017823 - OPERATION AND MAINTENANCE DATA

PART 1 - GENERAL

11 RELATED DOCUMENTS

A.  Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A.  Section includes administrative and procedural requirements fo ing operation and
maintenance manuals, including the following: \

Operation and maintenance documentation directory. < ’

Emergency manuals.

Operation manuals for systems, subsystems, an ippient.

Product maintenance manuals.

Systems and equipment maintenance manu&

arwdE

B.  Related Requirements:

1. Section 013300 "Submittal Pr ﬁ for submitting copies of submittals for operation
and maintenance manuals.
2. Section 019113 "General ﬁnﬁ,lssmmng Requirements” for verification and compilation

of data into operation ?d enance manuals.

13 DEFINITIONS
A.  System: An a&d collection of parts, equipment, or subsystems united by regular
interaction. &

B.  Subsys ortion of a system with characteristics similar to a system.

14 CLOSEOUT SUBMITTALS

A. Manual Content: Operations and maintenance manual content is specified in individual
Specification Sections to be reviewed at the time of Section submittals. Submit reviewed
manual content formatted and organized as required by this Section.

1. Architect and Commissioning Authority will comment on whether content of operations
and maintenance submittals are acceptable.

2. Where applicable, clarify and update reviewed manual content to correspond to revisions
and field conditions.

B.  Format: Submit operations and maintenance manuals in the following format:

TETRA TECH, INC. OPERATION AND MAINTENANCE DATA
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C.

D.

1. PDF electronic file. Assemble each manual into a composite electronically indexed file.
Submit on digital media acceptable to Architect.

a. Name each indexed document file in composite electronic index with applicable
item name. Include a complete electronically linked operation and maintenance
directory.

b. Enable inserted reviewer comments on draft submittals.

2. Three paper copies. Include a complete operation and maintenance directory. Enclose
title pages and directories in clear plastic sleeves. Architect, through Construction
Manager, will return two copies.

Initial Manual Submittal: Submit draft copy of each manual at least 30 days bgfore commencing
demonstration and training. Architect and Commissioning Authority WiII@nt on whether
general scope and content of manual are acceptable.

Final Manual Submittal: Submit each manual in final form pri;% uesting inspection for
Substantial Completion and at least 15 days before commepeing ®emonstration and training.
Architect and Commissioning Authority will return copy wittRconjments.

1. Correct or revise each manual to comply with s and Commissioning Authority's
comments. Submit copies of each corre ual within 15 days of receipt of
Architect'sand Commissioning Authori cdmments and prior to commencing

demonstration and training.

PART 2 - PRODUCTS Os

2.1 OPERATION AND MAIN A@E DOCUMENTATION DIRECTORY
A.  Directory: Prepare a si zprehensive directory of emergency, operation, and maintenance
data and materialsp | items and their location to facilitate ready access to desired
information. IncluQsection in the directory for each of the following:
1. List of‘dOwuments.
2. Li ystems.
3. SMatLquipment.
4. of contents.
B.  List of Systems and Subsystems: List systems alphabetically. Include references to operation
and maintenance manuals that contain information about each system.
C.  List of Equipment: List equipment for each system, organized alphabetically by system. For
pieces of equipment not part of system, list alphabetically in separate list.
D. Tables of Contents: Include a table of contents for each emergency, operation, and maintenance
manual.
E. Identification: In the documentation directory and in each operation and maintenance manual,
identify each system, subsystem, and piece of equipment with same designation used in the
OPERATION AND MAINTENACE DATA TETRA TECH, INC.

01 78 23/ Page 2 Project No. 76984-13013



017823

Contract Documents. If no designation exists, assign a designation according to
ASHRAE Guideline 4, "Preparation of Operating and Maintenance Documentation for Building
Systems."

2.2 REQUIREMENTS FOR EMERGENCY, OPERATION, AND MAINTENANCE MANUALS
A.  Organization: Unless otherwise indicated, organize each manual into a separate section for each
system and subsystem, and a separate section for each piece of equipment not part of a system.
Each manual shall contain the following materials, in the order listed:
1. Title page.
2. Table of contents.
3. Manual contents. %
B.  Title Page: Include the following information: \O
Subject matter included in manual. &
Name and address of Project. < ’
Name and address of Owner. 0

Date of submittal.

Name and contact information for Contractg

Name and contact information for Constru& anager.
Name and contact information for Arc

Name and contact information for C ning Authority.

Names and contact information f r consultants to the Architect that designed the

systems contained in the manu
10.  Cross-reference to related g} other operation and maintenance manuals.
n

C.  Table of Contents: List eachgagod cluded in manual, identified by product name, indexed to
the content of the volum ross-referenced to Specification Section number in Project

©CoN~wNE

Manual.
1. If operatiera maintenance documentation requires more than one volume to
accom%‘:e ta, include comprehensive table of contents for all volumes in each
of\the set.

VOIQ

D. Manua ts: Organize into sets of manageable size. Arrange contents alphabetically by
syste system, and equipment. If possible, assemble instructions for subsystems,
equipmeént, and components of one system into a single binder.

E. Manuals, Electronic Files: Submit manuals in the form of a multiple file composite electronic
PDF file for each manual type required.

1. Electronic Files: Use electronic files prepared by manufacturer where available. Where
scanning of paper documents is required, configure scanned file for minimum readable
file size.

2. File Names and Bookmarks: Enable bookmarking of individual documents based on file
names. Name document files to correspond to system, subsystem, and equipment names
used in manual directory and table of contents. Group documents for each system and
subsystem into individual composite bookmarked files, then create composite manual, so

TETRA TECH, INC. OPERATION AND MAINTENANCE DATA
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that resulting bookmarks reflect the system, subsystem, and equipment names in a readily
navigated file tree. Configure electronic manual to display bookmark panel on opening
file.

F. Manuals, Paper Copy: Submit manuals in the form of hard copy, bound and labeled volumes.

1.

oa s

Binders: Provide Heavy-duty, three-ring, vinyl-covered, loose-leaf or post-type binders
(as per owners requirement), in thickness necessary to accommodate contents, sized to
hold 8-1/2-by-11-inch paper; with clear plastic sleeve on spine to hold label describing
contents and with pockets inside covers to hold folded oversize sheets.

a. If two or more binders are necessary to accommodate data of a system, organize
data in each binder into groupings by subsystem and related ponents. Cross-
reference other binders if necessary to provide essential i%on for proper
operation or maintenance of equipment or system.

b. Identify each binder on front and spine, with printegati PERATION AND
MAINTENANCE MANUAL," Project title or /%end subject matter of
contents, and indicate Specification Section nurpier owbottom of spine. Indicate

volume number for multiple-volume sets.
Dividers: Heavy-paper dividers with plastic-c \)s for each section of the manual.

Mark each tab to indicate contents. Include of products and major components
of equipment included in the section on ider, cross-referenced to Specification
Section number and title of Project Ma

Protective Plastic Sleeves: Transpa
software storage media for com
Supplementary Text: Prepared

stic sleeves designed to enclose diagnostic
lectronic equipment.
-by-11-inch white bond paper.
d binder tabs on drawings and bind with text.

Drawings: Attach reinforc@
a. If oversize drayengs necessary, fold drawings to same size as text pages and
use as foldouq;
0

b. If drawin large to be used as foldouts, fold and place drawings in labeled
envelgesNap# bind envelopes in rear of manual. At appropriate locations in
manu%wsert typewritten pages indicating drawing titles, descriptions of contents,

drawing locations.

2.3 EMER MANUALS

A.  Content’Organize manual into a separate section for each of the following:

1. Type of emergency.
2. Emergency instructions.
3. Emergency procedures.
B.  Type of Emergency: Where applicable for each type of emergency indicated below, include

instructions and procedures for each system, subsystem, piece of equipment, and component:
1. Fire.
2. Flood.
3. Gas leak.

OPERATION AND MAINTENACE DATA TETRA TECH, INC.
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Water leak.

Power failure.

Water outage.

System, subsystem, or equipment failure.
Chemical release or spill.

e S

C.  Emergency Instructions: Describe and explain warnings, trouble indications, error messages,
and similar codes and signals. Include responsibilities of Owner's operating personnel for
notification of Installer, supplier, and manufacturer to maintain warranties.

D.  Emergency Procedures: Include the following, as applicable:

Instructions on stopping.

Shutdown instructions for each type of emergency. %

Operating instructions for conditions outside normal operating Ii@

Required sequences for electric or electronic systems.

Special operating instructions and procedures. &\
2.4 OPERATION MANUALS OC)

A.  Content: In addition to requirements in this S @:nclude operation data required in
individual Specification Sections and the followio&c ation:
1. System, subsystem, and equipmen ptions. Use designations for systems and

equipment indicated on Contract nts.
Performance and design criteri tractor has delegated design responsibility.

Operating standards.

Operating procedures. < ,
Operating logs.

Wiring diagrams. Q~
Control diagran@

Piped systemdi S.
Precautions agéinst improper use.
uir

0. Licensefeq ents including inspection and renewal dates.

akrwdE

BOONo RN

B. Descripticlude the following:

1. ct name and model number. Use designations for products indicated on Contract
cuments.

Manufacturer's name.

Equipment identification with serial number of each component.

Equipment function.

Operating characteristics.

Limiting conditions.

Performance curves.

Engineering data and tests.

Complete nomenclature and number of replacement parts.

©CoOoNO~WN

C.  Operating Procedures: Include the following, as applicable:

TETRA TECH, INC. OPERATION AND MAINTENANCE DATA
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Startup procedures.

Equipment or system break-in procedures.

Routine and normal operating instructions.
Regulation and control procedures.

Instructions on stopping.

Normal shutdown instructions.

Seasonal and weekend operating instructions.
Required sequences for electric or electronic systems.
Special operating instructions and procedures.

©CoNO~wWNE

Systems and Equipment Controls: Describe the sequence of operation, and diagram controls as
installed.

Piped Systems: Diagram piping as installed, and identify coIor-codin@e required for
identification. O

PRODUCT MAINTENANCE MANUALS
Content: Organize manual into a separate section for ea@ material, and finish. Include
r

source information, product information, maintenanc es, repair materials and sources,
and warranties and bonds, as described below. &m
in

Source Information: List each product incl inYmanual, identified by product name and
arranged to match manual's table of co or each product, list name, address, and
telephone number of Installer or suppli aintenance service agent, and cross-reference
Specification Section number and ti ject Manual and drawing or schedule designation

or identifier where applicable. ge

Product Information: IncludZe wing, as applicable:

Product name a number.

Manufactureg

Color, pattefgg@nd texture.

Materigiand cffemical composition.

inwinformation for specially manufactured products.

agkrwbdE

Mainte rocedures: Include manufacturer's written recommendations and the following:

pection procedures.

Types of cleaning agents to be used and methods of cleaning.

List of cleaning agents and methods of cleaning detrimental to product.
Schedule for routine cleaning and maintenance.

Repair instructions.

agrwbdE

Repair Materials and Sources: Include lists of materials and local sources of materials and
related services.

Warranties and Bonds: Include copies of warranties and bonds and lists of circumstances and
conditions that would affect validity of warranties or bonds.

OPERATION AND MAINTENACE DATA TETRA TECH, INC.
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1. Include procedures to follow and required notifications for warranty claims.

2.6 SYSTEMS AND EQUIPMENT MAINTENANCE MANUALS

A.  Content: For each system, subsystem, and piece of equipment not part of a system, include
source information, manufacturers’ maintenance documentation, maintenance procedures,
maintenance and service schedules, spare parts list and source information, maintenance service
contracts, and warranty and bond information, as described below.

B.  Source Information: List each system, subsystem, and piece of equipment included in manual,
identified by product name and arranged to match manual's table of contents. For each product,
list name, address, and telephone number of Installer or supplier and maintengoce service agent,
and cross-reference Specification Section number and title in Project M%md drawing or
schedule designation or identifier where applicable.

C. Manufacturers' Maintenance Documentation: Manufacturers@ nance documentation
including the following information for each component part ti)ec f equipment:

1. Standard maintenance instructions and bulletins.

2. Drawings, diagrams, and instructions require ntenance, including disassembly
and component removal, replacement, and & :

3. Identification and nomenclature of parts a onents.

4. List of items recommended to be stock spare parts.

D. Maintenance Procedures: Include the i@xg information and items that detail essential
maintenance procedures:

Test and inspection instru@
Troubleshooting guid

Precautions against@eper maintenance.
Disassembly; co %~ t removal, repair, and replacement; and reassembly instructions.
Aligning, adlé 0, #nd checking instructions.

AN NS

Demonstrat nd training video recording, if available.

required ants for equipment, and separate schedules for preventive and routine

mainte? e=#d service with standard time allotment.
1. heduled Maintenance and Service: Tabulate actions for daily, weekly, monthly,

guarterly, semiannual, and annual frequencies.
2. Maintenance and Service Record: Include manufacturers' forms for recording
maintenance.

E. Maintenani ard, Service Schedules: Include service and lubrication requirements, list of

F. Spare Parts List and Source Information: Include lists of replacement and repair parts, with
parts identified and cross-referenced to manufacturers' maintenance documentation and local
sources of maintenance materials and related services.

G. Maintenance Service Contracts: Include copies of maintenance agreements with name and
telephone number of service agent.

TETRA TECH, INC. OPERATION AND MAINTENANCE DATA
Project No. 76984-13013 017823/ Page 7



H.

Warranties and Bonds: Include copies of warranties and bonds and lists of circumstances and
conditions that would affect validity of warranties or bonds.

1. Include procedures to follow and required notifications for warranty claims.

PART 3 - EXECUTION

3.1

A

D.

F.

G.

MANUAL PREPARATION

Operation and Maintenance Documentation Directory: Prepare a separate manual that provides
an organized reference to emergency, operation, and maintenance manuals.
ﬁating procedures

Emergency Manual: Assemble a complete set of emergency informat
for use by emergency personnel and by Owner's operating personn\ pes of emergencies
indicated.

Product Maintenance Manual: Assemble a complete set of mdintegance data indicating care and
maintenance of each product, material, and finish incorpgra the Work.

Operation and Maintenance Manuals: Assemble @b&e set of operation and maintenance
data indicating operation and maintenance of e& m, subsystem, and piece of equipment
not part of a system.

1. Engage a factory-authorized servi esentative to assemble and prepare information
for each system, subsystem, al of equipment not part of a system.

2. Prepare a separate manual ystem and subsystem, in the form of an instructional
manual for use by Owner'@ejtmg personnel.

Manufacturers' Data: Whe%wals contain manufacturers' standard printed data, include only
sheets pertinent to pro omponent installed. Mark each sheet to identify each product or
component incorporat the Work. If data include more than one item in a tabular format,
identify each ite@ng appropriate references from the Contract Documents. Identify data
applicable to t¢ Work and delete references to information not applicable.

1. Prupplementary text if manufacturers' standard printed data are not available and
ewetMe information is necessary for proper operation and maintenance of equipment or
%\T\S.

Drawings: Prepare drawings supplementing manufacturers' printed data to illustrate the
relationship of component parts of equipment and systems and to illustrate control sequence and
flow diagrams. Coordinate these drawings with information contained in record Drawings to
ensure correct illustration of completed installation.

1. Do not use original project record documents as part of operation and maintenance
manuals.

Comply with Section 017700 "Closeout Procedures” for schedule for submitting operation and
maintenance documentation.

END OF SECTION 017823
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1 REAL PROPERTY INSTALLED EQUIPMENT
2 |BLDG NO. CONTRACTOR:
3 |PROJECT NO. DATE:
4 |CONTRACT NO. CONTACT NAME: ||PHONE NO:
= DESCRIPTION Qry MFG MODEL/TYPE SIZE SERIAL NO. UNIT COST EXACT Lé’chﬁ:'ON OF WA ORMATION EQUIP LABELED REMARKS
Factory W b Contractor Warranty
7 Start Date Yellrs Start Date Years YES /NO
8
9
10 o ) )
1 «
12
13
»
14
hd

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33




DEMOLITION /7 REMOVAL OF EXISTING ITEMS FROM FACILITY

BLDG NO. PROJECT NO. CONTRACTOR
CONTRACT NO. PHONE NO. DATE:
Real Property Installed Equipment Removed from Building
LOCATION QF
DESCRIPTION QTY MFG SIZE SERIAL NO. EQUI REMARKS
N
)
A\t
AN
.
«
Pavements and Fence Struct
Type Unit of Quantity Concrete, Asphalt, etc. Typ Unit of Measure Materials Quantity
Measure
Sidewalk Sy Ro SF
Curbs/Gutters LF Bldg SF
Driveway Sy rior Bldg Walls SF
Roads Sy o~ ther
Parking Areas Sy ( ) )
Fence LF Py V
Other %
Underground Systems Exterior and Interior Electric
Type Unit of Measure | Quantity RegfOv andonded inf| | Type Unit of Measure Size/Voltage/Phase Quantity
Storm Sewer/Drainage System LF » "Primary OH LF / /
\Water Distribution Mains LF A hd Primary UG LF / /
Sanitary Sewer System LF P \ Secondary OH LF / /
Gas Distribution Mains LF ‘ ‘ Secondary UG LF / /
Other LF ‘\V Interior Electric LF / /
%Q Transformers KVA Phase
‘5 Other




26 0500

SECTION 26 0500 - COMMON WORK RESULTS FOR ELECTRICAL

PART 1 - GENERAL

11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section and to all of Divisions
26.

1.2 SUMMARY %

A. Section Includes:

1. General requirements applicable to components an égms included in Electric
Contract.

B. Products Installed but Not Furnished Under This Sec?@

1. Make electrical connections to equipmer&ﬂ on Drawings and furnished by other
Contractors. Obtain approved Wirin%‘a s and location drawings for roughing in
and final connections from Contracto i6hing equipment.

O

1.3 REFERENCES

AlA American Institu nggtects
ADA Americans with@b{' ities Act
AISC American | @ f Steel Construction
ANSI Americ Aigwal Standards Institute
ASTM Americ%ciety for Testing and Materials International
IBC Intgational Building Code

aglitu¥e of Electrical and Electronics Engineers, Inc. (The)
w inating Engineering Society of North America
¥=tional Electrical Code
. ational Electrical Manufacturers: Association

NETA ~ International Electrical Testing Association
NFPA National Fire Protection Association
UL Underwriters' Laboratories, Inc.

ZrACTIETIMUO®»
ﬁ
m
m

14 DEFINITIONS

A.  “Existing”: Equipment depicted on Drawings with an “E” designation denotes existing
equipment to remain.

B. “Move”: Equipment depicted on Drawings with an “M” designation denotes existing equipment
to relocate. Disconnect equipment, remove circuitry to a point beyond demolition and tag for

Tetra Tech Inc. COMMON WORK RESULTS FOR ELECTRICAL
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reuse, store equipment for reuse and reinstall as specified in Contract Documents.
Modify/extend circuitry to new equipment locations and reconnect.

C. “Replace”: Equipment depicted on Drawings with an “R” designation denotes existing
equipment to replace. Refer to relevant Project Manual Specification for additional information
and requirements.

15 SYSTEM DESCRIPTIONS

A.  Testing of Existing Systems: Test each existing system scheduled for modification in presence
of Authorized Owner’s Representative and issue report to Owner and Architect listing
conditions found prior to any removals, relocations, or additions. Modified sygtems include (but
are not limited to): é

2. Lighting.
3. Emergency lighting.

1. Power distribution. &\O

B.  Design Requirements - Provide complete systems, prQpe ted, balanced, and ready for
operation including necessary details, items and ac@ Ithough not expressly shown or

specified, including (but not limited to):

1. Wiring and raceway for work specifie ﬁyct Manual and shown on Drawings.

2. Electrical devices and equipment f rlg specified in Project Manual and shown on
Drawings.

3. Systems included, but not limi :

Electrical distributi{)

Electrical conngations:

Lighting.

Emergenc@' g.

C.  Electric Layouts:%rrange panels; disconnect switches, enclosed breakers, equipment,

raceways, andgimilaiécomponents neatly, orderly and symmetrically.  Provide slotted channel
steel for :Efa mounted panels, disconnect switches, enclosed breakers, and similar

coow

equipme rrangements shown on Drawings are diagrammatic only; provide and adjust
g, and other components as required.

racewa%

D.  Power Ihterruptions and Scheduled Outages: Coordinate scheduling of power interruptions and
outages with Owner. Confirm with Owner prior to interruption of power, which building
systems are considered critical and must remain operational during the interruption. Maintain
electrical services to areas that are to remain occupied during renovation. If a scheduled power
outage is to extend beyond one standard workday, provide temporary power to operate critical
building systems (including, but not limited to fire alarm system, security system, building
access control system, and building energy management control system).

COMMON WORK RESULTS FOR ELECTRICAL Tetra Tech Inc.
26 05 00 / Page 2 Project No. 76984-13013



1.6 SUBMITTALS

A.  General Division 26 submittal requirements:

1.

2.

Comply with requirements of Section 01 33 00 — Submittal Procedures and as modified
below.

Product Data: Submit product data for items listed in individual technical section.
Clearly identify manufacturer, pertinent design, function, materials, construction and
performance data specifically addressing specification description and Contract
Document requirements of item. Strike out products that are not applicable to item being
submitted, where more than one product is indicated on manufacturer product literature.

each item submitted. Provide cover sheet for only one typ with related
accessories, equipment with related components. Do not unrelated items
under the same cover sheet.
b. Specified Equivalent Product Data: Submit man@’s product information
including product literature, technical speoificat(i@n escriptions, performance
p

a. Cover Sheet: Attach cover sheet, identified in Section 01 33 OO,E Product Data of

data and, and similar items to demonstrate ibility with Basis-of-Design
Equipment as specified in the “Part 2 — Prodycts§ of each technical section.

Shop Drawings: Submit detailed drawin %!ctrical equipment layouts, showing
exact sizes and locations for approval befafeNgegmning work.

%stems in each area until agreement is reached
yements for each room or area, unless otherwise
directed by Architect. dntractor proceeds prior to resolving conflicts,
Contractor shall mqe lalled Work as required to permit other systems to
proceed with a coorinatgd installation.

b. Specified Equipralent Drawings: Submit detailed drawings of proposed Specified
Equivalents @Ming proposed installation of equipment and showing
maintena ances, required service removal space other pertinent revisions to

entaid configuration shown in Contract Documents.

a. Do not proceed with installatid
with all concerned on exacfX

arranQ
Samplgg)‘z all submittals, indicate standard factory color and factory finish surfaces.
mO&e than one color is available, selection will be made by Architect from

Whese
a @ urer’s full range of colors.

1.7 QUALITY ASSURANCE

A.  Regulatory Requirements:

1.

Codes and Standards: Comply with applicable Federal, State and local building and
electrical codes, laws, ordinances, and regulations, and comply with applicable NFPA,
National Electrical Code and utility company requirements and regulations. Provide
Underwriters Laboratories Seal on all materials.

Permits and Inspections: Obtain approvals, tests, and inspections required by Architect,
Engineer, local electrical inspector, agent or agency specified in Project Manual, or
National, State, or local codes and ordinances.

Tetra Tech Inc.
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1.9

a. Schedule electrical inspection by an agency acceptable to the local authority
having jurisdiction and submit final inspection certificate to Architect.

b. Furnish materials and labor necessary for tests and pay costs associated with tests
and inspections.

C. Conduct tests under load for load balancing and where required by codes,
regulations, ordinances, or technical Specification.

3. Electrical Components, Devices, and Accessories: UL Listed and labeled as defined in
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction
and marked for intended use.

DELIVERY, STORAGE AND HANDLING

Storage and Protection: s

1. Take precautions to store materials and products to prota@@es and not permit dust
and dirt to penetrate equipment.

2. Replace equipment damaged beyond reasonable repajr §s refjuired by Architect.

3. Refinish any equipment with marks, stains, scratghes; s, and other aesthetic damage
that doesn’t impede operation of equipment as y Architect.

COORDINATION OF WORK %
New Construction: %

1.

A

Electric Contract system components): Coordinate requirements with General

Openings, Chases, Receses, Lintels and Bucks (required for admission of
an

Contractor for inclugign m=General Contract. Furnish necessary information (e.g.
locations and sizeseral Contractor in ample time for installation of systems and
components incl Electric Contract. (Modify as needed if project does not include a

General Con
Anchor Bolt§gDeliver to Contractor responsible for General Work anchor bolts required
COntract construction that are to be installed in construction included in

ettings, check locations as installation in General Contract progresses, and
@templates or holding fixtures as required to maintain proper accuracy.

Existing®Construction:

1.

Unless otherwise specified, employ Contractor responsible for General Work for all
cutting, patching, repairing and replacing of general work required for installation of
systems and components included in Electric Work. Secure approval from Architect’s
representative before cutting.

Anchor Bolts: Deliver to Contractor responsible for General Work anchor bolts required
for Electric Work construction that are to be installed in construction included in General
Contract. Provide templates or holding fixtures as required to maintain proper accuracy.
Access Doors: Provide access doors shown on Drawings, or as required for access to pull
boxes, junction boxes, relays and other electrical devices requiring periodic inspection,
adjustment or maintenance, where located above or within inaccessible walls or ceilings,

COMMON WORK RESULTS FOR ELECTRICAL Tetra Tech Inc.
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and including cutting and patching of adjacent walls and ceilings to match existing
materials and finishes.

ALTERATION PROCEDURES

In locations where existing devices are indicated to be disconnected and removed and existing
power circuit or communications cable is not scheduled to be reused:

Remove circuit conductors back to source.

Modify panel directory for that circuit.

Remove all existing exposed and accessible raceway.

Provide blank cover plates or wall infill (as indicated on plans) and as déscribed below:

el A

a. For single gang and multi-gang switch boxes in pu
stainless steel cover plates.

b. For single gang and multi-gang boxes in un-oc@spaces; stainless steel,
galvanized steel or PVC cover plates.

ccupied spaces;

C. For boxes larger than standard switch boxes i bli§ or occupied spaces; remove
existing box and provide wall infill, mat%‘ ting sub-surface and finished
surface conditions. Paint wall to match gm0 g finishes.

d. For boxes larger than standard swi Qﬂs in un-occupied spaces; 18 gage
galvanized sheet metal cover plate maechined edges. Prime and paint to match

surrounding finish conditions.

5. Patch and paint existing walls Whe%ﬂbed by the electrical work.

In locations where existing devic remain in place, ensure circuits feeding such devices
remain operational. Modify exis{ing @ircuits as required to allow new construction to occur and
to maintain necessary circui?to ting devices for complete and proper operation.

In locations where enti iSWng system is being removed or modified:

1. Refer to i@dual system specification sections for documentation and testing
requiregg€Ents pNor to any alteration work on any system.

essary measures to ensure that down time will not compromise safety.

wner, Architect and other Contractors not less than 2 weeks prior to

i ions in service.

4. inate work schedule to minimize duration of system outage during hours when
bbilding is occupied.

N
—]
D

=

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1 CUTTING AND PATCHING
A. Do not cut waterproofed floors or walls for admission of any equipment or materials and do not
pierce any structural members without written permission from Architect.
Tetra Tech Inc. COMMON WORK RESULTS FOR ELECTRICAL
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3.2

Furnish and install sleeves, inserts, panels, raceways, boxes, and similar infrastructure, ahead of
general construction work and maintain Contractor personnel at Site during installation of
general construction work to be responsible for and to maintain these items in position.

Unless otherwise noted elsewhere in Contract Documents, bear expense of cutting, patching,
repairing or replacing of work of other trades made necessary by any fault, error or tardiness on
part of Electrical Contract or damage done by Electric Contract. Employ and pay Contractor
whose work is involved.

DEMONSTRATION OF COMPLETE ELECTRICAL SYSTEMS

Thoroughly demonstrate and instruct Owner's designated representative in casg and operation of
electrical systems and equipment furnished and installed in Electric Contré

END OF SECTION 26 05 00 &\O
\50
Q.
A
S

O

O
X
<
A

%O
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260519

SECTION260519-LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A. This Section includes the following:
1. Building wires and cables rated 600 V and less. :Q >
2. Connectors, splices, and terminations rated 600 V and e@
3. Sleeves and sleeve seals for cables. &
1.3 DEFINITIONS < ’
A. EPDM: Ethylene-propylene-diene terpolymer rE?Q
B. NBR: Acrylonitrile-butadiene rubber. &
14  SUBMITTALS %
A. Product Data: For each type o indicated.
B. Quialification Data: For te@gency.
C. Field quality—control@-aports.
1.5 QUALITY ASSUR%?
A. Testin&nc ualifications: An independent agency, with the experience and capability to
th, testing indicated, that is a member company of the InterNational Electrical
Association or is a nationally recognized testing laboratory (NRTL) as defined by
*1n 29 CFR 1910.7, and that is acceptable to authorities having jurisdiction.
1. Testing Agency's Field Supervisor: Person currently certified by the InterNational
Electrical Testing Association or the National Institute for Certification in
Engineering Technologies to supervise on-site testing specified in Part 3.
B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Acrticle 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.
C. Comply with NFPA 70.
Tetra Tech Inc. LOW VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES
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1.6 COORDINATION

A. Set sleeves in cast-in-place concrete, masonry walls, and other structural components as they
are constructed.

PART 2 - PRODUCTS
2.1 CONDUCTORS AND CABLES

A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. Alcan Products Corporation; Alcan Cable Division.
2. American Insulated Wire Corp.; a Leviton Company.
3. General Cable Corporation. é
4, Senator Wire & Cable Company. O
5. Southwire Company. \
B. Single Conductors (600 Volt and Below): 600 v, ated, single conductor, 98
percent conductivity, annealed copper, sizes as sh tnot less than No. 12 AWG

minimum size. Comply with NEMA WC 70

1. Conductors No. 10 AWG and sﬂghall be solid or Class B stranded.
a

2. Conductors used between sta'% nd moveable devices shall have Class H

or Class K stranding.
3. All other conductors s ve Class B or Class C stranding, unless

otherwise noted on tife Dyawings.

C. Conductor Insulation: Co@ith NEMA WC 70 for Types THW THHN-THWN XHHW

UF USE and SO. Q‘
D. Multiconductor omply with NEMA WC 70 for armored cable, Type AC metal-clad
cable, Type aiferal-insulated, metal-sheathed cable, Type MI nonmetallic-sheathed

cable, Ty<‘ Type SO and Type USE with ground wire.
A

2.2 CONNECT, D SPLICES

A. ilable Manufacturers: Subject to compliance with requirements, manufacturers offering
ducts that may be incorporated into the Work include, but are not limited to, the following:

AFC Cable Systems, Inc.

Hubbell Power Systems, Inc.
0O-Z/Gedney; EGS Electrical Group LLC.
3M; Electrical Products Division.

Tyco Electronics Corp.

Ideal Industries/Buchanan

ok wh e

B. Description: Factory-fabricated connectors and splices of size, ampacity rating, material,
type, and class for application and service indicated.

LOW VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES Tetra Tech Inc.
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2.3 SLEEVES FOR CABLES

A.

Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel,
plain ends.

Cast-lron Pipe Sleeves: Cast or fabricated "wall pipe,” equivalent to ductile-iron pressure
pipe, with plain ends and integral waterstop, unless otherwise indicated.

Sleeves for Rectangular Openings: Galvanized sheet steel with minimum 0.052- or
0.138-inch thickness as indicated and of length to suit application.

Coordinate sleeve selection and application with selection and application of firestopping
specified in Division 07 Section "Penetration Firestopping.”

24 SLEEVE SEALS

A

Available Manufacturers: Subject to compliance with requirem nufacturers offering
products that may be incorporated into the Work include, but & ited to, the following:

Advance Products & Systems, Inc.
Calpico, Inc.

Metraflex Co.
Pipeline Seal and Insulator, Inc. Q‘

Description: Modular sealing device,%ned for field assembly, to fill annular space
between sleeve and cable.

AodpE

1. Sealing Elements: EP interlocking links shaped to fit surface of cable or
conduit. Include tyfea mber required for material and size of raceway or cable.

2. Pressure Plates: PWggstig/ Carbon steel Stainless steel. Include two for each sealing
element.

3. ConnectiggBts and Nuts: Carbon steel with corrosion-resistant coating Stainless
steel of | @, quired to secure pressure plates to sealing elements. Include one for

PART 3 - EXECUTIO&

3.1 COND

US@AATERIAL APPLICATIONS

A.

D.

I wires and cable shall be 98% conductivity copper, single conductor in all sizes. Wire in
sizes # 8 AWG and smaller may be solid conductor. Wire size s # 6 AWG and larger shall be
stranded. Interior wiring and wiring in dry locations shall have type THWN insulation.
Exterior wiring and wiring in damp or wet locations shall have type THWN insulation.

Wiring installed in flexible steel conduit shall be stranded conductor in all sizes. Maximum
length shall be limited to 3'-0".

All wiring shall be color coded or identified in an approved manner. Color coding shall be
consistent throughout the work, i.e., same color used for same phase leg, one color switch
legs, etc. In all cases, ground conductor shall be green.

Color Coding:

Tetra Tech Inc.
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1. Color Code for Branch and Feeder Circuits: Install color coded insulated
conductors for branch circuits as follows:

L1 L2 L3 Neutral Ground
208Y/120V Black Red Blue White Green
480Y/277V Brown Orange Yellow Natural Gray  Green
2. Color shall be factory applied or field applied for sizes larger than No. 8 AWG, if

authorities having jurisdiction permit.

3. Field-Applied, Color-Coding Conductor Tape: Apply in halfgdapped turns for a
minimum distance of 6 inches from terminal points and in here splices or

taps are made. Apply last two turns of tape with no tepst prevent possible
unwinding. Locate bands to avoid obscuring factory cgb kings.

Minimum wire size shall be as follows:

Control and Signal=# 14 AWG OC)

Power and Lightning=# 12 AWG

3.2 CONDUCTOR INSULATION AND MULTICCA@J TOR CABLE APPLICATIONS AND

WIRING METHODS %

A. Service Entrance: Type THHN-T =¥ingle conductors in raceway Type XHHW, single
conductors in raceway Mineral@a d, metal-sheathed cable, Type MI Type SE or USE
multiconductor cable. g?

B. Exposed Feeders: THHN-THWN, single conductors in raceway Armored cable,
Type AC Metal-cl3 . Type MC Mineral-insulated, metal-sheathed cable, Type Ml
Nonmetallic—shec ble, Type NM.

C. Feeders or@ed in Ceilings, Walls, Partitions, and Crawlspaces: Type THHN-THWN,
single ductors in raceway Armored cable, Type AC Metal-clad cable, Type MC
MiQ—in lated, metal-sheathed cable, Type MI Nonmetallic-sheathed cable, Type NM.

D. ch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN-THWN, single

nductors in raceway Armored cable, Type AC Metal-clad cable, Type MC
Mineral-insulated, metal-sheathed cable, Type MI Nonmetallic-sheathed cable, Type NM.

E. Branch Circuits in Cable Tray: Type THHN-THWN, single conductors in raceway Armored
cable, Type AC Metal-clad cable, Type MC Mineral-insulated, metal-sheathed cable,
Type M.

F. Cord Drops and Portable Appliance Connections: Type SO, hard service cord with
stainless-steel, wire-mesh, strain relief device at terminations to suit application.

G. Class 1 Control Circuits: Type THHN-THWN, in raceway.

LOW VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES Tetra Tech Inc.
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H. Class 2 Control Circuits: Type THHN-THWN, in raceway Power-limited cable, concealed in
building finishes Power-limited tray cable, in cable tray.

3.3 INSTALLATION OF CONDUCTORS AND CABLES

A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated.

B. Use manufacturer-approved pulling compound or lubricant where necessary; compound used
must not deteriorate conductor or insulation. Do not exceed manufacturer's recommended
maximum pulling tensions and sidewall pressure values.

C. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips that
will not damage cables or raceway.

D. Install exposed cables parallel and perpendicular to surfaces of expos ctural members,
and follow surface contours where possible.

E. Support cables according to Division 26 Section "Hange NQmports for Electrical
Systems."

F. Identify and color-code conductors and cables Ing to Division 26 Section
"Ildentification for Electrical Systems."

3.4 CONNECTIONS &2

A. Tighten electrical connectors and igals according to manufacturer's published
torque-tightening values. If ma er's torque values are not indicated, use those
specified in UL 486A and UL

B. Make splices and taps that @-ﬂpaﬂble with conductor material and that possess equivalent
or better mechanica@ d insulation ratings than unspliced conductors.

1. ¢ ibitor in each splice and tap conductor for aluminum

C. Wiriny&utle s: Install conductor at each outlet, with at least 6 inches of slack.

35 SLEEV @LLATION FOR ELECTRICAL PENETRATIONS

A ordinate sleeve selection and application with selection and application of firestopping.

B. Concrete Slabs and Walls: Install sleeves for penetrations unless core-drilled holes or formed
openings are used. Install sleeves during erection of slabs and walls.

C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.

D. Rectangular Sleeve Minimum Metal Thickness:

1. For sleeve rectangle perimeter less than 50 inches and no side greater than 16 inches,
thickness shall be 0.052 inch.
2. For sleeve rectangle perimeter equal to, or greater than, 50 inches and 1 or more sides
equal to, or greater than, 16 inches, thickness shall be 0.138 inch.
Tetra Tech Inc. LOW VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES
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E. Fire-Rated Assemblies: Install sleeves for penetrations of fire-rated floor and wall assemblies
unless openings compatible with firestop system used are fabricated during construction of

floor or wall.
F. Cut sleeves to length for mounting flush with both wall surfaces.
G. Extend sleeves installed in floors 2 inches above finished floor level.
H. Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and cable unless

sleeve seal is to be installed or unless seismic criteria require different clearance.

l. Seal space outside of sleeves with grout for penetrations of concrete and masonry and with
approved joint compound for gypsum board assemblies.

J. Interior Penetrations of Non-Fire-Rated Walls and Floors: Seal annular space between sleeve

and cable, using joint sealant appropriate for size, depth, and locatiorof W§int.

K. Fire-Rated-Assembly Penetrations: Maintain indicated fire .@n walls, partitions,
ceilings, and floors at cable penetrations. Install sleeves andgea firestop materials.

L. Roof-Penetration Sleeves: Seal penetration of individual gables with flexible boot-type
flashing units applied in coordination with roofing%

M. Aboveground Exterior-Wall Penetrations: S ations using sleeves and mechanical
sleeve seals. Size sleeves to allow for 1-incifagnuier clear space between pipe and sleeve for

installing mechanical sleeve seals. %

N. Underground Exterior-Wall Penet@ Install cast-iron "wall pipes" for sleeves. Size
sleeves to allow for 1-inch a ear space between cable and sleeve for installing
mechanical sleeve seals.

O

3.6 SLEEVE-SEAL INSTALLA ?N

A Install to seal un d exterior-wall penetrations.

B. Use type an@mber of sealing elements recommended by manufacturer for cable material
and sizgfPositidn cable in center of sleeve. Assemble mechanical sleeve seals and install in
ann spdge between cable and sleeve. Tighten bolts against pressure plates that cause
seal @ ements to expand and make watertight seal.

3.7 FIRES NG

A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore

original fire-resistance rating of assembly.
3.8 FIELD QUALITY CONTROL

A Testing Agency: Owner will engage a qualified testing agency to perform tests and
inspections and prepare test reports.

B. Perform tests and inspections and prepare test reports.

LOW VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES Tetra Tech Inc.
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C. Tests and Inspections:

1. Perform each visual and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification. Certify compliance with test parameters.

D. Test Reports: Prepare a written report to record the following:
1. Test procedures used.
2. Test results that comply with requirements.
3. Test results that do not comply with requirements and corrective action taken to

achieve compliance with requirements.

E. Remove and replace malfunctioning units and retest as specified above.

END OF SECTION 26 05 19 %
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26 05 26
SECTION 26 05 26 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS L]

PART 1 - GENERAL
11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A. Section Includes: Grounding systems and equipment.
1.3 SUBMITTALS

A. Product Data: For each type of product indicated. Q‘Q >

B. Informational Submittals: Plans showing dimensioned a ations of grounding
features specified in "Field Quality Control" Article, inclugdinOxthe following:

1. Ground rods.

2. Ground rings.

3. Grounding for sensitive electronic e
14 QUALITY ASSURANCE

A. Comply with UL 467 for groundin%onding materials and equipment.
system performance requir

PART 2 - PRODUCTS Q~

2.1 CONDUCTORS g
A. Insulata@nd ctors: Copper wire or cable insulated for 600 V unless otherwise required by
jeaDle§ode or authorities having jurisdiction.

app@
B. % pper Conductors:

B. The required grounding/bo@ he electrical system shall meet the elevator and ancillary

1 Solid Conductors: ASTM B 3.

2. Stranded Conductors: ASTM B 8.

3. Tinned Conductors: ASTM B 33.

4 Bonding Cable: 28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch in
diameter.

5. Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor.

Bonding Jumper: Copper tape, braided conductors terminated with copper ferrules;

1-5/8 inches wide and 1/16 inch thick.

7. Tinned Bonding Jumper: Tinned-copper tape, braided conductors terminated with
copper ferrules; 1-5/8 inches wide and 1/16 inch- thick.

©

2.2 CONNECTORS

Tetra Tech Inc. GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS
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2.3

PART 3 - EXECUTION

A.

Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications
in which used and for specific types, sizes, and combinations of conductors and other items
connected.

Bolted Connectors for Conductors and Pipes: Copper or copper alloy, pressure type with at
least two bolts.

1. Pipe Connectors: Clamp type, sized for pipe.

Welded Connectors: Exothermic-welding kits of types recommended by kit manufacturer for
materials being joined and installation conditions.

Bus-bar Connectors: Mechanical type, cast silicon bronze, solderless compression type wire
terminals, and long-barrel, two-bolt connection to ground bus bar.

Ground Rods: Copper-clad 3/4 inch by 10 feet.

GROUNDING ELECTRODES - F

,g\

APPLICATIONS OC)

3.1
A. Conductors: Install solid conductor for No. 8 d smaller, and stranded conductors for
No. 6 AWG and larger unless otherwise i te
B. Underground Grounding Conductors: bare tinned-copper conductor, No. 2/0 AWG
minimum.
1. Bury at least 24 inﬁg@/ grade.
C. Conductor Terminati nnections:
1. Pipe an 'Z:ent Grounding Conductor Terminations: Bolted connectors.
2. Undi% Connections: Welded connectors except at test wells and as otherwise
indiCsged
3. onnections to Ground Rods at Test Wells: Bolted connectors.
4. OC nections to Structural Steel: Welded connectors.
3.2 EQUIP GROUNDING
Install insulated equipment grounding conductors with all feeders and branch circuits.
B. Install insulated equipment grounding conductors with the following items, in addition to
those required by NFPA 70:
1. Feeders and branch circuits.
2. Lighting circuits.
3. Receptacle circuits.
4, Single-phase motor and appliance branch circuits.
5. Three-phase motor and appliance branch circuits.
6. Flexible raceway runs.
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS Tetra Tech Inc.
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7. Armored and metal-clad cable runs.

Air-Duct Equipment Circuits: Install insulated equipment grounding conductor to
duct-mounted electrical devices operating at 120 V and more, including air cleaners, heaters,
dampers, humidifiers, and other duct electrical equipment. Bond conductor to each unit and
to air duct and connected metallic piping.

Signal and Communication Equipment: In addition to grounding and bonding required by
NFPA 70, provide a separate grounding system complying with requirements in TIA/ATIS
J-STD-607-A.

1. For telephone, alarm, voice and data, and other communication equipment, provide
No. 4 AWG minimum insulated grounding conductor in raceway from grounding
electrode system to each service location, terminal cabinet, wiring closet, and central
equipment location.

2. Service and Central Equipment Locations and Wiring Closets, inate grounding
conductor on a 1/4-by-4-by-12-inch grounding bus.

3. Terminal Cabinets: Terminate grounding conductor on cgrounding terminal.

,g\

33  INSTALLATION OC)

A.

D.

Grounding Conductors: Route along shortest
indicated or required by Code. Avoid obs
may be subjected to strain, impact, or d e.

ightest paths possible unless otherwise
ccess or placing conductors where they

Ground Bonding Common with Li
UL 96 when interconnecting wi

Protection System: Comply with NFPA 780 and

ing protection system. Bond electrical power system

ground directly to lightni ion system grounding conductor at closest point to

electrical service groundi@ctrode. Use bonding conductor sized same as system
ctor; and install in conduit.

grounding electrode CZU
Ground Rods: I@ s until tops are 2 inches below finished floor or final grade unless

otherwise inQ
1. ﬂeerco nect ground rods with grounding electrode conductor below grade and as
Oof rwise indicated. Make connections without exposing steel or damaging coating
any.

. For grounding electrode system, install at least 2 rods spaced at least one-rod length
from each other and located at least the same distance from other grounding
electrodes, and connect to the service grounding electrode conductor.

Grounding and Bonding for Piping:

1. Metal Water Service Pipe: Install insulated copper grounding conductors, in conduit,
from building's main service equipment, or grounding bus, to main metal water
service entrances to building. Connect grounding conductors to main metal water
service pipes; use a bolted clamp connector or bolt a lug-type connector to a pipe
flange by using one of the lug bolts of the flange. Where a dielectric main water
fitting is installed, connect grounding conductor on street side of fitting. Bond metal
grounding conductor conduit or sleeve to conductor at each end.

2. Water Meter Piping: Use braided-type bonding jumpers to electrically bypass water
meters. Connect to pipe with a bolted connector.

Tetra Tech Inc.
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3. Bond each aboveground portion of gas piping system downstream from equipment
shutoff valve.

E. Bonding Interior Metal Ducts: Bond metal air ducts to equipment grounding conductors of
associated fans, blowers, electric heaters, and air cleaners. Install tinned bonding jumper to
bond across flexible duct connections to achieve continuity.

F. Grounding for Steel Building Structure: Install a driven ground rod at base of each corner
column and at intermediate exterior columns at distances not more than 60 feet apart.

G. Ground Ring: Install a grounding conductor, electrically connected to each building structure
ground rod and to each steel column, extending around the perimeter of building area or item
indicated.

1. Install tinned-copper conductor not less than No. 2/0 AWG for ground ring and for
taps to building steel.
2. Bury ground ring not less than 24 inches from building‘sb tion.

34  LABELING ,Q

A. Comply with requirements in Division 26 Section "lddntifigation for Electrical Systems"
Article for instruction signs. The label or its text shal

B. Install labels at the telecommunications bondi tor and grounding equalizer and at the
grounding electrode conductor where exp

1. Label Text: "If this connectg%ble is loose or if it must be removed for any

reason, notify the facility

35 FIELD QUALITY CONTROL
C)

A. Testing Agency: Engagga g ied testing agency to perform tests and inspections.
B. Perform tests an@Zions.

C. Tests and Ithions:

1. ANgr installing grounding system but before permanent electrical circuits have been
Onergized, test for compliance with requirements.

2 Inspect physical and mechanical condition. Verify tightness of accessible, bolted,
electrical connections with a calibrated torque wrench according to manufacturer's
written instructions.

3. Test completed grounding system at each location where a maximum
ground-resistance level is specified, at service disconnect enclosure grounding
terminal and at individual ground rods. Make tests at ground rods before any
conductors are connected.

a. Measure ground resistance no fewer than two full days after last trace of
precipitation and without soil being moistened by any means other than
natural drainage or seepage and without chemical treatment or other artificial
means of reducing natural ground resistance.

b. Perform tests by fall-of-potential method according to IEEE 81.

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS Tetra Tech Inc.
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4. Prepare dimensioned Drawings locating each test well, ground rod and ground-rod
assembly, and other grounding electrodes. ldentify each by letter in alphabetical
order, and key to the record of tests and observations. Include the number of rods
driven and their depth at each location, and include observations of weather and other
phenomena that may affect test results. Describe measures taken to improve test

results.
D. Grounding system will be considered defective if it does not pass tests and inspections.
E. Prepare test and inspection reports.
F. Report measured ground resistances that exceed the following values:
1. Power and Lighting Equipment or System with Capacity of 500 kVA and less: 5
ohms.

Architect promptly and include recommendations to reduce grQu stance.

S
U
Q.
A
&
O
O
&
<
A

%O

G. Excessive Ground Resistance: If resistance to ground exceed' led values, notify
@ 3

Tetra Tech Inc. GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS
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26 05 29
SECTION 26 05 29 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS L]

PART 1 - GENERAL
11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A. This Section includes the following:

1. Hangers and supports for electrical equipment and systems.

2. Construction requirements for concrete bases. %

1.3 DEFINITIONS

A. EMT: Electrical metallic tubing. &

B. IMC: Intermediate metal conduit. OC)
C. RMC: Rigid metal conduit. &

14 PERFORMANCE REQUIREMENTS

A. Delegated Design: Design supp%r multiple raceways, including comprehensive
engineering analysis by a quali essional engineer, using performance requirements
and design criteria indicateg

le

B. Design supports for ip eways capable of supporting combined weight of supported
systems and its cont&gie

C. Design equipgfie ports capable of supporting combined operating weight of supported
equipment angfconnected systems and components.

D. RatgaeQtrongth:  Adequate in tension, shear, and pullout force to resist maximum loads
cal &d or imposed for this Project, with a minimum structural safety factor of five <5>
i e applied force.
15 SUBMITTALS

A. Shop Drawings: Show fabrication and installation details and include calculations for the
following.

1.6 QUALITY ASSURANCE

A. Comply with NFPA 70.

Tetra Tech Inc. HANGARS AND SUPPORTS FOR ELECTRICAL SYSTEMS
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1.7 COORDINATION

A. Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete,
reinforcement, and formwork requirements are specified in Division 03.

B. Coordinate installation of roof curbs, equipment supports, and roof penetrations. These items
are specified in Division 07 Section "Roof Accessories."

PART 2 - PRODUCTS

2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS

A. Steel Slotted Support Systems: Comply with MFMA-4, factory-fabricated components for
field assembly.

1.

4.
5.

B. Nonm

lic
ch angles with 9/16-inch- diameter holes at a maximum of 8 inches o.c., in at least

Available Manufacturers: Subject to compliance with requs nts, manufacturers
offering products that may be incorporated into the Wor& e, but are not limited

to, the following: &
Allied Tube & Conduit. CJ
Cooper B-Line, Inc.; a division of Co dustries.
ERICO International Corporati
GS Metals Corp. Q
Thomas & Betts Corporatio&j
Unistrut; Tyco Internatj .
Wesanco, Inc.
Metallic Coatings: H<®§Ivanized after fabrication and applied according to

MFMA-4.

Nonmetallic Coati@Manufacturer's standard PVC, polyurethane, or polyester
coating appliggaccording to MFMA-4.

Painted Co@p Manufacturer's standard painted coating applied according to

MFMA
Cha?I nsions: Selected for applicable load criteria.
S

@00 o

ted Support Systems: Structural-grade, factory-formed, glass-fiber-resin

Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited
to, the following:

a. Allied Tube & Conduit.
b. Cooper B-Line, Inc.; a division of Cooper Industries.
C. Fabco Plastics Wholesale Limited.
d. Seasafe, Inc.

2. Fittings and Accessories: Products of channel and angle manufacturer and designed
for use with those items.

3. Fitting and Accessory Materials: Same as channels and angles, except metal items
may be stainless steel.

4. Rated Strength: Selected to suit applicable load criteria.

HANGARS AND SUPPORTS FOR ELECTRICAL SYSTEMS Tetra Tech Inc.
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C. Raceway and Cable Supports: As described in NECA 1 and NECA 101.

D. Conduit and Cable Support Devices: Steel and malleable-iron hangers, clamps, and associated
fittings, designed for types and sizes of raceway or cable to be supported.

E. Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of
threaded body and insulating wedging plug or plugs for non-armored electrical conductors or
cables in riser conduits. Plugs shall have number, size, and shape of conductor gripping
pieces as required to suit individual conductors or cables supported. Body shall be malleable
iron.

F. Structural Steel for Fabricated Supports and Restraints: ASTM A 36/A 36M, steel plates,
shapes, and bars; black and galvanized.

G. Mounting, Anchoring, and Attachment Components: Items for fasterg ectrical items or
their supports to building surfaces include the following:

1. Powder-Actuated Fasteners: Threaded-steel stud, for n hardened portland
cement concrete, steel, or wood, with tensiop, sfear, and pullout capacities
appropriate for supported loads and building m{teriads where used.

a. Available Manufacturers: Syl tgd compliance with requirements,
manufacturers offering prod may be incorporated into the Work
include, but are not Iimite& following:

(1)  Hilti Inc. %
2 ITW Ram@ Head; a division of Illinois Tool Works, Inc.

(3) MKT g, LLC.
(@) Si@ ong-Tie Co., Inc.; Masterset Fastening Systems Unit.

2. Mechanical-ExQansiof Anchors:  Insert-wedge-type, stainless steel, for use in
cement concrete with tension, shear, and pullout capacities

hardened p
appropr upported loads and building materials in which used.

a. Available Manufacturers:  Subject to compliance with requirements,
manufacturers offering products that may be incorporated into the Work
include, but are not limited to, the following:

O @ Cooper B-Line, Inc.; a division of Cooper Industries.
2 Empire Tool and Manufacturing Co., Inc.
3) Hilti Inc.
@ ITW Ramset/Red Head; a division of Illinois Tool Works, Inc.
(5) MKT Fastening, LLC.

3. Concrete Inserts: Steel or malleable-iron, slotted support system units similar to MSS
Type 18; complying with MFMA-4 or MSS SP-58.

4. Clamps for Attachment to Steel Structural Elements: MSS SP-58, type suitable for
attached structural element.

5. Through Bolts: Structural type, hex head, and high strength. Comply with
ASTM A 325.

6. Toggle Bolts: All-steel springhead type.

7. Hanger Rods: Threaded steel.

Tetra Tech Inc. HANGARS AND SUPPORTS FOR ELECTRICAL SYSTEMS

Project No. 76984-13013 26 05 29/ Page 3



2.2

FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES

A Description: Welded or bolted, structural-steel shapes, shop or field fabricated to fit
dimensions of supported equipment.

B. Materials: Comply with requirements in Division 05 Section "Metal Fabrications" for steel
shapes and plates.

PART 3 - EXECUTION

3.1

3.2

APPLICATION

A. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical
equipment and systems except if requirements in this Section are stricter.

B. Maximum Support Spacing and Minimum Hanger Rod Size for Racewgy: Space supports for
EMT, IMC, and RMC as scheduled in NECA 1, where its Table 1A aximum spacings
less than stated in NFPA 70. Minimum rod size shall be 1/4 inc @ hmeter.

C. Multiple Raceways or Cables: Install trapeze-type supp icated with steel slotted or
other support system, sized so capacity can be increasgd by at least 25 percent in future
without exceeding specified design load limits.

1. Secure raceways and cables to these with two-bolt conduit clamps.

D. Spring-steel clamps designed for suppo sifgle conduits without bolts may be used for
1-1/2-inch and smaller raceways servi ragich circuits and communication systems above
suspended ceilings and for fasteni ays to trapeze supports.

SUPPORT INSTALLATION
A Comply with NECA d gJA 101 for installation requirements except as specified in this
Article.
B. Raceway Suggo hods: In addition to methods described in NECA 1, EMT, IMC, and
RMC may bexglipported by openings through structure members, as permitted in NFPA 70.
'ge

C. Strepsg upport Assemblies: Where not indicated, select sizes of components so strength
ilﬁdequate to carry present and future static loads within specified loading limits.
dm static design load used for strength determination shall be weight of supported

mponents plus 200 Ib.

D. Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor and
fasten electrical items and their supports to building structural elements by the following
methods unless otherwise indicated by code:

1. To Wood: Fasten with lag screws or through bolts.

2. To New Concrete: Bolt to concrete inserts.

3. To Masonry: Approved toggle-type bolts on hollow masonry units and expansion
anchor fasteners on solid masonry units.

4, To Existing Concrete: Expansion anchor fasteners.

E. Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing
bars.

HANGARS AND SUPPORTS FOR ELECTRICAL SYSTEMS Tetra Tech Inc.
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3.3 INSTALLATION OF FABRICATED METAL SUPPORTS

A. Comply with installation requirements in Division 05 Section "Metal Fabrications” for
site-fabricated metal supports.

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and
elevation to support and anchor electrical materials and equipment.

C. Field Welding: Comply with AWS D1.1/D1.1M.
3.4 CONCRETE BASES
A. Construct concrete bases of dimensions indicated but not less than 4 inches larger in both

directions than supported unit, and so anchors will be a minimum of 10 bolt diameters from
edge of the base.

B. Use 3000-psi 28-day compressive-strength concrete. Concrete , reinforcement, and
placement requirements are specified in Division 03 Sectio & “Place Concrete "

C. Anchor equipment to concrete base. C)

1. Place and secure anchorage devices. Use d equipment manufacturer's setting
drawings, templates, diagrams, instru d directions furnished with items to be
embedded. &

2. Install anchor bolts to elevati reQ¥ired for proper attachment to supported
equipment.

3. Install anchor bolts accord%nchor-bolt manufacturer's written instructions.

immediately after e hangers and supports. Use same materials as used for shop

3.5 PAINTING
A Touchup: Clean fieéwg)and abraded areas of shop paint. Paint exposed areas
painting. Comp SPC-PA 1 requirements for touching up field-painted surfaces.

1. Ap&aint by brush or spray to provide minimum dry film thickness of 2.0 mils.

B. Toughyp: \gomply with requirements in Division 09 for cleaning and touchup painting of
fie @ ds, bolted connections, and abraded areas of shop paint on miscellaneous metal.

C. alvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply
galvanizing-repair paint to comply with ASTM A 780.

END OF SECTION 26 05 29
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SECTION 26 05 33 - RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

11 RELATED DOCUMENTS

A.

Drawings and general provisions of the Contract, including General and Supplementary

Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A.

This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical wiring.

13 DEFINITIONS

A.

J.

EMT: Electrical metallic tubing. Oi >

ENT: Electrical nonmetallic tubing. \

EPDM: Ethylene-propylene-diene terpolymer rubber. < ’

FMC: Flexible metal conduit.
IMC: Intermediate metal conduit. &2
LFMC: Liquidtight flexible metal co

LFNC: Liquidtight flexible no ic conduit.

NBR: AcrylonitriIe—butad@bber.

RNC: Rigid nonme@-&nduit.
RMC: RigidQe@nduit.

1.4 SUBMITTALK

A

Pr ata: For surface raceways, wireways and fittings, junction boxes, floor boxes,
h over enclosures, and cabinets.

Shop Drawings: For the following raceway components. Include plans, elevations, sections,
details, and attachments to other work.

1. Custom enclosures and cabinets.

Coordination Drawings: Conduit routing plans, drawn to scale, on which the following items
are shown and coordinated with each other, based on input from installers of the items
involved:

1. Structural members in the paths of conduit groups with common supports.
2. HVAC and plumbing items and architectural features in the paths of conduit groups
with common supports.

Tetra Tech Inc.
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D.

E.

Qualification Data: For professional engineer and testing agency.

Source quality-control test reports.

15 QUALITY ASSURANCE

A.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

Comply with NFPA 70.

The required ‘grounding/bonding for the electrical system shall meet the elevator and
ancillary systems’ performance requirements.

When installed in the elevator hoistway/pit, atop the elevator cab, ou or at other wet
locations, the conduit/raceway/boxes shall be “NEMA 4”. O

PART 2 - PRODUCTS &

2.1 METAL CONDUIT AND TUBING < ’
A. Available Manufacturers: Subject to complianc regluirements, manufacturers offering

products that may be incorporated into the W e, but are not limited to, the following:
1. AFC Cable Systems, Inc.
2. Alflex Inc.
3. Allied Tube & Conduit; a %ternaﬁonal Ltd. Co.
4, Anamet Electrical, Inc nda Metal Hose.
5. Electri-Flex Co.
6. Manhattan/CDT/@ex.
7. Maverick Tu orpeTation.
8. 0-Z Gedne\q.'i of General Signal.
9. Wheatla@ Company.

Rigid Steel quit: ANSI C80.1.

B.
1. RMNid steel conduit shall be UL listed, and in accordance with the latest edition of
Oederal Specification WW-C-581, and ANSI Standard C80.1. Rigid steel conduit
shall be zinc coated on the outside, and either zinc-coated, or coated with an
approved corrosion resistant coating on the inside.
2. Fittings for rigid steel conduit shall be in accordance with the latest edition of Federal
Specification W-F-408, except that material shall be either iron or steel only.
C. IMC: ANSI C80.6.
1. PVC-Coated Steel Conduit: PVC-coated IMC.Comply with NEMA RN 1.
2. Coating Thickness: 0.040 inch, minimum.
D. EMT: ANSI C80.3.
1 Electrical metallic tubing (EMT) shall be UL listed and in accordance with the latest
edition of UL 797 and ANSI Standard C80.3. EMT shall be zinc-coated on the
RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS Tetra Tech Inc.
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outside and shall be either zinc-coated with an approved corrosion resistant coating
on the inside.

2. Couplings and connectors for EMT shall be made of either steel or malleable iron
only, shall be "Concrete tight" or "Rain tight" and shall be the gland and ring
compression type. All connectors shall have insulated throats.

FMC: Zinc-coated steel

1. Flexible metal conduit ("Greenfield") shall be UL listed, and in accordance with the
latest edition of Federal Specification WW-C-566.
2. Fittings for flexible metal conduit shall be made of either steel or malleable iron only,

shall have insulated throats, and shall be of one of the following types:

a. Wedge and screw type having an angular wedge fitting between the
convolutions of the conduits.

b. Squeeze or clamp type having a bearing surface conjQurdg to wrap around
the conduit and clamped by one or more screws.o

LFMC: Flexible steel conduit with PVC jacket. \
1. Liquid tight flexible metal conduit shall be UL @ and consist of a core flexible
galvanized steel tubing over which is an extrudg=efliquid tight jacket of polyvinyl

chloride (PVC).

2. Fittings for liquid tight flexible con Q&H be of a type with a nylon or equal
plastic compression ring and a glan&1 htening. Fittings shall be made of either
steel or malleable iron only, sh ve Wsulated throats and shall be of type having
male thread and locknut orE shing with or without "O" ring seal. Each

connector shall provide a Istance ground connection between the flexible
conduit and the outlet @ duit or other equipment to which it is connected.

Fittings for Conduit (Inclu@?ll Types and Flexible and Liquidtight), EMT, and Cable:
NEMA FB 1; listed fgtype™and size raceway with which used, and for application and
environment in whi<23®lled.

2. Fittings for EMT: set-screw or compression type.
3. oatingfor Fittings for PVC-Coated Conduit: Minimum thickness, 0.040 inch with

oV lapping sleeves protecting threaded joints.
®

1. Con% gs for Hazardous (Classified) Locations: Comply with UL 886.

ompound for Rigid Steel Conduit or IMC: Listed for use in cable connector
semblies, and compounded for use to lubricate and protect threaded raceway joints from
corrosion and enhance their conductivity.

Rigid non-metallic conduit shall not be used. In cases where expressed permission is granted
by the Engineer, conduit shall be Schedule 40 polyvinyl chloride, unless otherwise noted.
Conduit shall be UL listed. Appropriately sized ground wire shall be run in all non-metallic
conduit.

1. Fittings for rigid non-metallic conduit if used shall be polyvinyl chloride, sleeve type,
applied with a solvent recommended by the manufacturer.

Die-cast zinc-alloy fittings and fittings made of inferior contoured to wrap around the conduit
and clamped by one or more screws shall not be used.

Tetra Tech Inc.
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2.2 NONMETALLIC CONDUIT AND TUBING

A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

AFC Cable Systems, Inc.

Anamet Electrical, Inc.; Anaconda Metal Hose.
Arnco Corporation.

CANTEX Inc.

CertainTeed Corp.; Pipe & Plastics Group.
Condux International, Inc.

ElecSYS, Inc.

Electri-Flex Co.

9. Lamson & Sessions; Carlon Electrical Products.
10. Manhattan/CDT/Cole-Flex.

11. RACO; a Hubbell Company.

12. Thomas & Betts Corporation. O
B.  ENT: NEMA TC 13 ,Q
C. LFNC: UL 1660. < ’

N R~WNE

D. Fittings for ENT and RNC: NEMA TC 3; matc uit or tubing type and material.
E. Fittings for LFNC: UL 514B. &
F. Conduits, Fittings & Enclosures locats evator Shaft: NEMA 4.

2.3 METAL WIREWAYS

A. Available Manufacturers: @jz:t to compliance with requirements, manufacturers offering
0

products that may be i?rp d into the Work include, but are not limited to, the following:
1. Cooper »inc.

2. Hoffpfal

3. Squ ; Schneider Electric.

B. DesgsitioNy,  Sheet metal sized and shaped as indicated, NEMA 250, Type 1, unless
oth@e indicated.

C. ittings and Accessories: Include couplings, offsets, elbows, expansion joints, adapters,
hold-down straps, end caps, and other fittings to match and mate with wireways as required
for complete system.

D. Wireway Covers: Screw-cover type

E. Finish: Manufacturer's standard enamel finish.

24 SURFACE RACEWAYS

A. Surface Metal Raceways: Galvanized steel with snap-on covers. Manufacturer's standard
enamel finish in color selected by Architect.

RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS Tetra Tech Inc.
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B.

1. Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited
to, the following:

a. Thomas & Betts Corporation.
b. Walker Systems, Inc.; Wiremold Company (The).
C. Wiremold Company (The); Electrical Sales Division.

Surface Nonmetallic Raceways: Two-piece construction, manufactured of rigid PVC with
texture and color selected by Architect from manufacturer's standard custom colors.

1. Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited
to, the following:

Butler Manufacturing Company; Walker Division.
Enduro Systems, Inc.; Composite Products Divisiga
Hubbell Incorporated; Wiring Device-Kellems n
Lamson & Sessions; Carlon Electrical Prod ts\
Panduit Corp.

Walker Systems, Inc.; Wiremold Compgny @rhe).
Wiremold Company (The); Electrica ivision.

@+~ aoo0 o

2.5 BOXES, ENCLOSURES, AND CABINETS Q~

A

@

Available Manufacturers: Subject to copfiianc® with requirements, manufacturers offering
products that may be incorporated int rk include, but are not limited to, the following:
Basis-of-Design for hazardous loca® rouse-Hinds, Inc.

Cooper Crouse-Hings; f Cooper Industries, Inc.
Hoffman.

Hubbell Incogaqrate®™Killark Electric Manufacturing Co. Division.
O-Z/Gedne@d of General Signal.

Tho & Betts Corporation.
alker*Systems, Inc.; Wiremold Company (The).

RACO; Il Company.
Rob%S ries, Inc.; Enclosure Division.
k

©CoNoook~whE

APwleton
Qetal Outlet and Device Boxes: NEMA OS 1.

Cast-Metal Outlet and Device Boxes: NEMA FB 1, aluminum, Type FD, with gasketed
cover.

Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.

Cast-Metal Access, Pull, and Junction Boxes: NEMA FB 1, cast aluminum with gasketed
cover.

Hinged-Cover Enclosures: NEMA 250, Type 1, with continuous-hinge cover with flush
latch, unless otherwise indicated.

1. Metal Enclosures: Steel, finished inside and out with manufacturer's standard
enamel.

Tetra Tech Inc.
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2. Nonmetallic Enclosures: Plastic, finished inside with radio-frequency-resistant paint.
Cabinets:

1. NEMA 250, Type 1, galvanized-steel box with removable interior panel and
removable front, finished inside and out with manufacturer's standard enamel.
Hinged door in front cover with flush latch and concealed hinge.

Key latch to match panelboards.

Metal barriers to separate wiring of different systems and voltage.

Accessory feet where required for freestanding equipment.

akrwn

2.6 SLEEVES FOR RACEWAYS

A

Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel,
plain ends.

Cast-lron Pipe Sleeves: Cast or fabricated "wall pipe,” equivalenj=tQ ¥yctile-iron pressure
pipe, with plain ends and integral waterstop, unless otherwise i

Sleeves for Rectangular Openings: Galvanized sheet Steehwith minimum 0.052- or
0.138-inch thickness as indicated and of length to suit a@plicgtion.

Coordinate sleeve selection and application wit ctpn and application of firestopping
specified in Division 07 Section "Penetration ing."

2.7 SLEEVE SEALS

A.

Available Manufacturers: Subject %};iance with requirements, manufacturers offering
e

products that may be incorpora Work include, but are not limited to, the following:

Advance Products€8}tems, Inc.
Calpico, Inc.

Metraflex C%
Pipeline Insulator, Inc.

el N

PART 3 - EXECUTION Q

3.1 RACEWAY,APPINCATION
A. with the following indoor applications, unless otherwise indicated:

1. Exposed, Not Subject to Physical Damage: EMT or ENT
Exposed, Not Subject to Severe Physical Damage: EMT

N

3. Exposed and Subject to Severe Physical Damage: Rigid steel conduit IMC. Includes
raceways in the following locations:
a. Loading dock.
b. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling

units.

C. Mechanical rooms.
d. Class | Division | & Il Hazardous locations

4. Concealed in Ceilings and Interior Walls and Partitions: EMT or ENT.

RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS Tetra Tech Inc.
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E.

5. Connection to Vibrating Equipment (Including Transformers and Hydraulic,

Pneumatic, Electric Solenoid, or Motor-Driven Equipment): FMC, except use

LFMC in damp or wet locations.

Damp or Wet Locations: Rigid steel conduit or IMC.

7. Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4,
stainless steel in damp or wet locations.

©

Minimum Raceway Size 3/4-inch trade size.

Raceway Fittings: Compatible with raceways and suitable for use and location.

1. Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings,
unless otherwise indicated.
2. PVC Externally Coated, Rigid Steel Conduits: Use only fittings listed for use with

that material. Patch and seal all joints, nicks, and scrapes in PVC coating after
installing conduits and fittings. Use sealant recommended byfitthgg manufacturer.

Install nonferrous conduit or tubing for circuits operating above @) . Where aluminum
raceways are installed for such circuits and pass through ;Q &, install in nonmetallic
sleeve.

Do not install aluminum conduits in contact with con »

3.2 INSTALLATION &‘Q~

A

Comply with NECA 1 for installation re mewnts applicable to products specified in Part 2
except where requirements on Drawi r i) this Article are stricter.

Keep raceways at least 6 inches m parallel runs of flues and steam or hot-water pipes.
Install horizontal raceway gg e water and steam piping.
Complete raceway ingtallatiotDefore starting conductor installation.

dcified in Division 26 Section "Hangers and Supports for Electrical

Systems."

Arrangg@tub-ups so curved portions of bends are not visible above the finished slab.

ications conduits, for which fewer bends are allowed.

Igs more than the equivalent of three 90-degree bends in any conduit run except for

Conceal conduit and EMT within finished walls, ceilings, and floors, unless otherwise
indicated.

Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions: Apply
listed compound to threads of raceway and fittings before making up joints. Follow
compound manufacturer's written instructions.

Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating
bushings to protect conductors, including conductors smaller than No. 4 AWG.

Install pull wires in empty raceways. Use polypropylene or monofilament plastic line with not
less than 200-Ib tensile strength. Leave at least 12 inches of slack at each end of pull wire.

Tetra Tech Inc.
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Raceways for Communications Cable: Install raceways, metallic and nonmetallic, rigid and
flexible, as follows:

1. 3/4-Inch Trade Size and Smaller: Install raceways in maximum lengths of 50 feet.

2. 1-Inch Trade Size and Larger: Install raceways in maximum lengths of 75 feet.

3. Install with a maximum of two 90-degree bends or equivalent for each length of
raceway unless Drawings show stricter requirements. Separate lengths with pull or
junction boxes or terminations at distribution frames or cabinets where necessary to
comply with these requirements.

Install raceway sealing fittings at suitable, approved, and accessible locations and fill them
with listed sealing compound. For concealed raceways, install each fitting in a flush steel box
with a blank cover plate having a finish similar to that of adjacent plates or surfaces. Install
raceway sealing fittings at the following points:

1. Where conduits pass from warm to cold locations, such as bo i¢s of refrigerated

spaces.

2. Where otherwise required by NFPA 70. O

Flexible Conduit Connections: Use maximum of 72 inchg$ of\flexible conduit for recessed
and semirecessed lighting fixtures, equipment subject { vilyration, noise transmission, or

movement; and for transformers and motors.

1. Use LFMC in damp or wet locations severe physical damage.
2. Use LFMC or LFNC in damp or wesQcat¥ens not subject to severe physical damage.

3. Use suitable for hazardous Iocz%ﬂ ings.

Set metal floor boxes level and flué inished floor surface.

Set nonmetallic floor boxe@ rim after installation to fit flush with finished floor
surface.

3.3 SLEEVE INSTALLATION ECTRICAL PENETRATIONS

Coordinate sﬁ@ction and application with selection and application of firestopping.

Concrgﬁlzbs nd Walls: Install sleeves for penetrations unless core-drilled holes or formed
opepiags M used. Install sleeves during erection of slabs and walls.

e sleeves unless penetration arrangement requires rectangular sleeved opening.
Rectangular Sleeve Minimum Metal Thickness:
1. For sleeve cross-section rectangle perimeter less than 50 inches and no side greater
than 16 inches, thickness shall be 0.052 inch.
2. For sleeve cross-section rectangle perimeter equal to, or greater than, 50 inches and 1
or more sides equal to, or greater than, 16 inches, thickness shall be 0.138 inch.
Fire-Rated Assemblies: Install sleeves for penetrations of fire-rated floor and wall assemblies
unless openings compatible with firestop system used are fabricated during construction of
floor or wall.

Cut sleeves to length for mounting flush with both surfaces of walls.

RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS Tetra Tech Inc.
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Extend sleeves installed in floors 2 inches above finished floor level.

Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and raceway unless
sleeve seal is to be.

Seal space outside of sleeves with grout for penetrations of concrete and masonry and with
approved joint compound for gypsum board assemblies.

Interior Penetrations of Non-Fire-Rated Walls and Floors: Seal annular space between sleeve
and raceway, using joint sealant appropriate for size, depth, and location of joint. Refer to
Division 07 Section "Joint Sealants" for materials and installation.

Fire-Rated-Assembly Penetrations: Maintain indicated fire rating of walls, partitions,

ceilings, and floors at raceway penetrations. Install sleeves and seal with firestop materials.

Roof-Penetration Sleeves: Seal penetration of individual raceway; exible, boot-type
flashing units applied in coordination with roofing work. 6

Aboveground, Exterior-Wall Penetrations: Seal penetratjghs B§ing sleeves and mechanical
sleeve seals. Select sleeve size to allow for 1-inch anfularglear space between pipe and
sleeve for installing mechanical sleeve seals.

Underground, Exterior-Wall Penetrations: @eﬁﬁt-lron "wall pipes" for sleeves. Size
sleeves to allow for 1-inch annular clear ween raceway and sleeve for installing

mechanical sleeve seals.

3.4 SLEEVE-SEAL INSTALLATION é

A

B.

Install to seal underground, aII penetrations.
Use type and number ghgealifgelements recommended by manufacturer for raceway material
and size. Positionr in center of sleeve. Assemble mechanical sleeve seals and install

raceway and sleeve. Tighten bolts against pressure plates that cause

in annular space @
sealing elemQ QeXpand and make watertight seal.

35 FIRESTOPPIV\K

A. Apestopping to electrical penetrations of fire-rated floor and wall assemblies to restore

&l fire-resistance rating of assembly.

3.6 PROTECTION

A

Provide final protection and maintain conditions that ensure coatings, finishes, and cabinets
are without damage or deterioration at time of Substantial Completion.

1. Repair damage to galvanized finishes with zinc-rich paint recommended by
manufacturer.
2. Repair damage to PVC or paint finishes with matching touchup coating

recommended by manufacturer.

END OF SECTION 26 05 33

Tetra Tech Inc.
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26 05 44

SECTION 26 0544 - SLEEVES AND SLEEVE SEALS FOR ELECTRICAL RACEWAYS
AND CABLING

PART 1 - GENERAL

11 RELATED DOCUMENTS

A.  Drawings and general provisions of the Contract, including General Conditions and Division 01
Specification Sections, apply to this Section.

1.2 SUMMARY Os
A.  Section Includes: &\

Sleeves for raceway and cable penetration of walls and{loofs.
Sleeve-seal systems.

Sleeve-seal fittings.
Grout. Q~
Silicone sealants. &

ation with selection and application of firestopping
Firestopping”. .

agkrwdE

B.  Related Requirements:

1. Coordinate sleeve selection ang

specified in Division 07 “P@

13 ACTION SUBMITTALS

A.  Product Data: For % of product specified.
PART 2 - PRODUCTA

SLE\AO

A. Wall Sleeves:

1. Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc coated,
plain ends.

2. Cast-Iron Pipe Sleeves: Cast or fabricated "wall pipe," equivalent to ductile-iron pressure
pipe, with plain ends and integral waterstop unless otherwise indicated.

B.  Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies: Galvanized-steel
sheet; 0.0239-inch (0.6-mm) minimum thickness; round tube closed with welded longitudinal
joint, with tabs for screw-fastening the sleeve to the board.

C.  Sleeves for Rectangular Openings:

Tetra Tech, Inc. SLEEVES AND SLEEVE SEALS FOR ELECTRICAL RACEWAYS AND CABLING
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2.2

24

1. Material: Galvanized sheet steel.
2. Minimum Metal Thickness:
a. For sleeve cross-section rectangle perimeter less than 50 inches (1270 mm) and
with no side larger than 16 inches (400 mm), thickness shall be 0.052 inch (1.3
mm).
b. For sleeve cross-section rectangle perimeter 50 inches (1270 mm) or more and one

or more sides larger than 16 inches (400 mm), thickness shall be 0.138 inch (3.5
mm).

SLEEVE-SEAL SYSTEMS %

Description: Modular sealing device, designed for field assembly, t ular space between
sleeve and raceway or cable.

1. Manufacturers:  Subject to compliance with re u@ts, manufacturers offering
products that may be incorporated into the Work i g%
a.  Advance Products & Systems, Inc. Q~
b.  CALPICO, Inc. &
C. Metraflex Company (The).

2. Sealing Elements: EPDM or Niﬁuna N) rubber interlocking links shaped to fit
surface of pipe. Include type a@ er required for pipe material and size of pipe.

3. Pressure Plates: Stainless ‘teel,.

4, Connecting Bolts arQ.B Stainless steel of length required to secure pressure plates to

sealing eIementsO

GROUT &
Descripti ortshrink; recommended for interior and exterior sealing openings in non-fire-

Standa:  ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry,
hydraulic-cement grout.

Design Mix: 5000-psi (34.5-MPa), 28-day compressive strength.

Packaging: Premixed and factory packaged.

SILICONE SEALANTS

Silicone Sealants: Single-component, silicone-based, neutral-curing elastomeric sealants of
grade indicated below.

SLEEVES AND SLEEVE SEALS FOR ELECTRICAL RACEWAYS AND CABLING Tetra Tech, Inc.
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B.

1. Grade: Pourable (self-leveling) formulation for openings in floors and other horizontal
surfaces that are not fire rated.

2. Sealant shall have VOC content of 40 g/L or less when calculated according to
40 CFR 59, Subpart D (EPA Method 24).

3. Sealant shall comply with the testing and product requirements of the California
Department of Health Services' "Standard Practice for the Testing of Volatile Organic
Emissions from Various Sources Using Small-Scale Environmental Chambers."

Silicone Foams: Multicomponent, silicone-based liquid elastomers that, when mixed, expand
and cure in place to produce a flexible, nonshrinking foam.

PART 3 - EXECUTION Os

SLEEVE INSTALLATION FOR NON-FIRE-RATED ELEC&I)& PENETRATIONS

3.1
A.  Comply with NECA 1, 0
B.  Comply with NEMA VE 2 for cable tray and cable ions.
C.  Sleeves for Conduits Penetrating Above-Gr NOw-Fire-Rated Concrete and Masonry-Unit

Floors and Walls:

1. Interior Penetrations of Non-Fi ﬁ Walls and Floors:

a. Seal annular spacef betgeen sleeve and raceway or cable, using joint sealant
appropriate for size, , and location of joint.

b. Seal spacesem{Side of sleeves with mortar or grout. Pack sealing material solidly
betwee @ and wall so no voids remain. Tool exposed surfaces smooth;
proteQ eflal while curing.

2. Use pifiesleeves unless penetration arrangement requires rectangular sleeved opening.

3. i sleeves to provide 1/4-inch (6.4-mm) annular clear space between sleeve and

ay or cable unless sleeve seal is to be installed.

4. Install sleeves for wall penetrations unless core-drilled holes or formed openings are
used. Install sleeves during erection of walls. Cut sleeves to length for mounting flush
with both surfaces of walls. Deburr after cutting.

5. Install sleeves for floor penetrations. Extend sleeves installed in floors 2 inches (50 mm)
above finished floor level. Install sleeves during erection of floors.

D.  Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies:

1. Use circular metal sleeves unless penetration arrangement requires rectangular sleeved
opening.

Tetra Tech, Inc. SLEEVES AND SLEEVE SEALS FOR ELECTRICAL RACEWAYS AND CABLING
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3.2

3.3

3.4

w >

o0

2. Seal space outside of sleeves with approved joint compound for gypsum board
assemblies.

Roof-Penetration Sleeves: Seal penetration of individual raceways and cables with flexible
boot-type flashing units applied in coordination with roofing work.

Aboveground, Exterior-Wall Penetrations: Seal penetrations using steel pipe sleeves and
mechanical sleeve seals. Select sleeve size to allow for 1-inch (25-mm) annular clear space
between pipe and sleeve for installing mechanical sleeve seals.

Underground, Exterior-Wall and Floor Penetrations: Install cast-iron pipe sleeves. Size sleeves
to allow for 1-inch (25-mm) annular clear space between raceway or cable and sleeve for

installing sleeve-seal system. E

SLEEVE-SEAL-SYSTEM INSTALLATION \

Install sleeve-seal systems in sleeves in exterior concrete wzitmlabs-on-grade at raceway
entries into building.

Install type and number of sealing elements recom y manufacturer for raceway or
cable material and size. Position raceway or cabl er of sleeve. Assemble mechanical
sleeve seals and install in annular space betwe& ay or cable and sleeve. Tighten bolts
against pressure plates that cause sealing ele%o xpand and make watertight seal.

SLEEVE-SEAL-FITTING INSTAL

Install sleeve-seal fittings in new@ and slabs as they are constructed.

Assemble fitting componenis, of th to be flush with both surfaces of concrete slabs and
walls. Position waterstop @ &30 be centered in concrete slab or wall.

Secure nailing flanges

Using grout, seal t g

SLEEVE IN&LATION FOR FIRE RATED ASSEMBLY PARTITIONS

Install for penetrations of fire-rated floor and wall assemblies unless openings
comrHssdwith firestop system used are fabricated during construction of floor or wall.

Maintain indicated fire rating of walls, partitions, ceilings and floors at raceway penetrations.
Install sleeves and sleeve seals with appropriate firestop materials. Comply with Division 07
Section “Penetration Firestopping”.

END OF SECTION 26 05 44
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26 05 53
SECTION 26 05 53 — IDENTIFICATION FOR ELECTRICAL SYSTEMS L]

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 01 Specification Sections, apply to this
Section.

1.2 SUMMARY

A. Section Includes:

Identification for raceways. Oi

Identification of power and control cables.
Identification for conductors. \
Warning labels and signs.

Instruction signs. C)
Equipment identification labels. 0
Miscellaneous identification prod

NoarwnpE

1.3  SUBMITTALS
A. Product Data: For each eIectric@tification product indicated.

B. Identification Schedule: ex of nomenclature of electrical equipment and
system components usedNg ilentification signs and labels.

1.4  QUALITY ASSURA!\@
A. Comply WiQ«N I A13.1 and IEEE C2.

B. Co@ ith NFPA 70.
C. @p y with 29 CFR 1910.144 and 29 CFR 1910.145.
D. Comply with ANSI Z535.4 for safety signs and labels.

E. Adhesive-attached labeling materials, including label stocks, laminating adhesives,
and inks used by label printers, shall comply with UL 969.

15 COORDINATION
A. Coordinate identification names, abbreviations, colors, and other features with

requirements in other Sections requiring identification applications, Drawings, Shop
Drawings, manufacturer's wiring diagrams, and the Operation and Maintenance

Tetra Tech Inc. IDENTIFICATION FOR ELECTRICAL SYSTEMS
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Manual; and with those required by codes, standards, and 29 CFR 1910.145. Use
consistent designations throughout Project.

B. Coordinate installation of identifying devices with completion of covering and
painting of surfaces where devices are to be applied.

C. Coordinate installation of identifying devices with location of access panels and
doors.
D. Install identifying devices before installing acoustical ceilings and similar

concealment.

PART 2 - PRODUCTS

2.1 POWER RACEWAY IDENTIFICATION MATERIALS %

A. Comply with ANSI A13.1 for minimum size of letters f and for minimum
length of color field for each raceway size.

B. Colors for Raceways Carrying Circuits at 600 @gag:

1. Black letters on an clear field Q‘
2. Legend: Indicate voltage and sys r service type.

C. Self-Adhesive Vinyl Labels f ays Carrying Circuits at 600 V or Less:
Preprinted, flexible label la with a clear, weather- and chemical-resistant
coating and matching wa’@ adhesive tape for securing ends of legend label.

D. Write-On Tags: PolyesteMdg, 0.015 inch thick, with corrosion-resistant grommet
and cable tie for a nt to conductor or cable.

1 Mage ags: Permanent, waterproof, black ink marker recommended by
{ ufacturer.
2.2 ARMORE@\I METAL-CLAD CABLE IDENTIFICATION MATERIALS

A. %ply with ANSI A13.1 for minimum size of letters for legend and for minimum
lehgth of color field for each raceway and cable size.

B. Colors for Raceways Carrying Circuits at 600 V and Less:

1. Black letters on an clear field
2. Legend: Indicate voltage and system or service type.

C. Self-Adhesive Vinyl Tape: Colored, heavy duty, waterproof, fade resistant; 2 inches

wide; compounded for outdoor use.
2.3 POWER AND CONTROL CABLE IDENTIFICATION MATERIALS
IDENTIFICATION FOR ELECTRICAL SYSTEMS Tetra Tech Inc.
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A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum
length of color field for each raceway and cable size.

B. Write-On Tags: Polyester tag, 0.015 inch thick, with corrosion-resistant grommet
and cable tie for attachment to conductor or cable.

1. Marker for Tags: Permanent, waterproof, black ink marker recommended by
tag manufacturer.

2.4 CONDUCTOR IDENTIFICATION MATERIALS
A Color-Coding Conductor Tape: Colored, self-adhesive vinyl tape not less than 3 mils
thick by 1 to 2 inches wide.
1. Marker for Tags: Permanent, waterproof, black ink iecommended by
tag manufacturer. ,Q
2.5 WARNING LABELS AND SIGNS < ’
A.  Comply with NFPA 70 and 29 CFR 1910.120
B. Self-Adhesive Warning Labels: Fa@p nted, multicolor, pressure-sensitive
adhesive labels, configured for di on front cover, door, or other access to
equipment unless otherwise indj :
2.6 EQUIPMENT IDENTIFICATIO LS
A Engraved, Laminatesh Aciy#ic or Melamine Label: Punched or drilled for screw
mounting. White n ablack background. Minimum letter height shall be 3/8
inch. O
2.7 CABLE TIES Q
A. Gerpose Cable Ties: Fungus inert, self-extinguishing, one piece, self-
I? g, Type 6/6 nylon.
1. Minimum Width: 3/16 inch.
2. Tensile Strength at 73 deg F, According to ASTM D 638: 12,000 psi.
3. Temperature Range: Minus 40 to plus 185 deg F.
4, Color: Black except where used for color-coding.
2.8 MISCELLANEOUS IDENTIFICATION PRODUCTS
A. Paint: Comply with requirements in Division 09 painting Sections for paint materials
and application requirements. Select paint system applicable for surface material and
location (exterior or interior).
Tetra Tech Inc. IDENTIFICATION FOR ELECTRICAL SYSTEMS
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B.

Fasteners for Labels and Signs: Self-tapping, stainless-steel screws or stainless-steel
machine screws with nuts and flat and lock washers.

PART 3 - EXECUTION

3.1 INSTALLATION

A

B.

Verify identity of each item before installing identification products.

Location: Install identification materials and devices at locations for most convenient
viewing without interference with operation and maintenance of equipment.

Apply identification devices to surfaces that require finish after completing finish

work.
Self-Adhesive ldentification Products: Clean surfaces baiplication, using

materials and methods recommended by manufacturer ication device.

Attach signs and plastic labels that are not self@jive type with mechanical
fasteners appropriate to the location and substrate®

System Identification Color-Coding B Raceways and Cables: Each
color-coding band shall completely encfr®e cable or conduit. Place adjacent bands
of two-color markings in contact, si ide. Locate bands at changes in direction,
at penetrations of walls and floo oot maximum intervals in straight runs, and
at 25-foot maximum intervalg=m dQngested areas.

Aluminum Wraparound @er Labels and Metal Tags: Secure tight to surface of
on with high visibility and accessibility.

conductor or cable?:
Cable Ties: F ing tags. Use general-purpose type, except as listed below:

1. utdsgrs: UV-stabilized nylon.
2. Spaces Handling Environmental Air: Plenum rated.

rground-line warning tape directly above line at 6 to 8 inches below finished

I $Qound-une Warning Tape: During backfilling of trenches install continuous
g

ade. Use multiple tapes where width of multiple lines installed in a common trench
or concrete envelope exceeds 16 inches overall.

Painted Identification: Comply with requirements in Division 09 painting Sections
for surface preparation and paint application.

3.2 IDENTIFICATION SCHEDULE

A Power-Circuit Conductor Identification, 600 V or Less: For conductors in vaults,
pull and junction boxes, manholes, and handholes, use color-coding conductor tape to
IDENTIFICATION FOR ELECTRICAL SYSTEMS Tetra Tech Inc.
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identify the phase. Colors shall be as specified in 26 05 19, Low Voltage Electrical
Power Conductors and Cables.

Install instructional sign including the color-code for grounded and ungrounded
conductors using adhesive-film-type labels.

Locations of Underground Lines: Identify with underground-line warning tape for
power, lighting, communication, and control wiring and optical fiber cable.

1. Limit use of underground-line warning tape to direct-buried cables.
2. Install underground-line warning tape for both direct-buried cables and cables
in raceway.

direction of access to live parts. Workspace shall be as requi FPA 70 and
29 CFR 1926.403 unless otherwise indicated. Do not i flush-mounted
panelboards and similar equipment in finished spaces. \

Workspace Indication: Install floor marking tape to show workinélearances in the

Warning Labels for Indoor Cabinets, Boxes, and E@res for Power and Lighting:
Self-adhesive warning labels.

Comply with 29 CFR 1910.145. %
Identify system voltage with blgCAetters on an orange background.

Apply to exterior of door, ¢ =Or Other access.
For equipment with multipl er or control sources, apply to door or cover
of equipment includi not limited to, the following:

a. Power trﬁ? switches.
b. external control power connections.

igns: Install instruction signs to facilitate proper operation
electrical systems and items to which they connect. Install
s with approved legend where instructions are needed for system or

instructign s
equip&operation.

ent Identification Labels: On each unit of equipment, install unique

nation label that is consistent with wiring diagrams, schedules, and the

eration and Maintenance Manual. Apply labels to disconnect switches and

protection equipment, central or master units, control panels, control stations,

terminal cabinets, and racks of each system. Systems include power, lighting,

control, communication, signal, monitoring, and alarm systems unless equipment is
provided with its own identification.

AobdE

1. Labeling Instructions:

a. Indoor Equipment: Adhesive film label with clear protective overlay.
Unless otherwise indicated, provide a single line of text with
1/2-inch high letters on 1-1/2-inch high label; where two lines of text
are required, use labels 2 inches high.

Tetra Tech Inc.
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2. Equipment to Be Labeled:

Panelboards: New circuits only, self-adhesive, Engraved.
Switchboards.( New circuits only), Engraved.

Enclosed switches, Engraved.

Enclosed circuit breakers, Engraved.

Enclosed controllers, Engraved.

Contactors, Engraved.

Remote-controlled switches, dimmer modules, and control devices.
Disconnect switches, Engraved.

END OF SECTION 26 05 53 E

S@ o o0 o
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260573

SECTION 260573 - OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY

PART 1 - GENERAL

11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A.  Section includes computer-based, overcurrent protective devicg ination studies to
determine overcurrent protective devices and to determine overcugentN\rotective device settings
for selective tripping.

1. Study results shall be used to determine coordind¥ T Series-rated devices (with

existing and/or new devices). 2

13 DEFINITIONS

A.  Existing to Remain: Existing items of c %1 that are not to be removed and that are not
otherwise indicated to be removed, re and salvaged, or removed and reinstalled.

B.  One-Line Diagram: A diagram whic ws, by means of single lines and graphic symbols, the
course of an electric circuit_or of circuits and the component devices or parts used
therein.

C. Protective Device: that senses when an abnormal current flow exists and then removes
the affected portiosf e system.

D. SCCR: Short@it current rating.

E.  Servic nductors and equipment for delivering electric energy from the serving utility to
the \%ystem of the premises served.

14 ACTION SUBMITTALS

A.  Product Data: For computer software program to be used for studies.

B.  Other Action Submittals: Submit the following after the approval of system protective devices
submittals. Submittals may be in digital form.

1. Coordination-study input data, including completed computer program input data sheets.

2. Study and equipment evaluation reports.

3. Overcurrent protective device coordination study report; signed, dated, and sealed by a
qualified professional engineer.

Tetra Tech, Inc. OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY
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1.5

A.

B.

1.6

A

1.7

A

B.

a. Submit study report for action prior to receiving final approval of the distribution
equipment submittals. If formal completion of studies will cause delay in
equipment manufacturing, obtain approval from Architect for preliminary
submittal of sufficient study data to ensure that the selection of devices and
associated characteristics is satisfactory.

INFORMATIONAL SUBMITTALS
Qualification Data: For Coordination Study Specialist.
Product Certificates: For overcurrent protective device coordination study software, certifying

compliance with IEEE 399. E

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For the overcurrent p é&e devices to include in
emergency, operation, and maintenance manuals.

1. In addition to items specified in Section 017 nQferation and Maintenance Data,"

include the following:
a. The following parts from the Prc%’%evice Coordination Study Report:

1)  One-line diagram.
2)  Protective device tion study.

3)  Time-current @ on curves.
b. Power system

&

QUALITY ASSU%
Studies shall yse cOgputer programs that are distributed nationally and are in wide use.
Software al@s shall comply with requirements of standards and guides specified in this
Section. I calculations are unacceptable.

Cooﬁn Study Specialist Qualifications: Professional engineer in charge of performing the
study documenting recommendations, licensed in the state where Project is located. All
elements of the study shall be performed under the direct supervision and control of this
professional engineer.

PART 2 - PRODUCTS

21 COMPUTER SOFTWARE DEVELOPERS
A.  Comply with IEEE 242 and IEEE 399.
OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY Tetra Tech, Inc.
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2.2

Analytical features of device coordination study computer software program shall have the
capability to calculate "mandatory,” "very desirable,” and "desirable” features as listed in
IEEE 399.

Computer software program shall be capable of plotting and diagramming time-current-
characteristic curves as part of its output. Computer software program shall report device
settings and ratings of all overcurrent protective devices and shall demonstrate selective
coordination by computer-generated, time-current coordination plots.

1. Optional Features:

Arcing faults.

Simultaneous faults.

Explicit negative sequence. %
Mutual coupling in zero sequence. O

PROTECTIVE DEVICE COORDINATION STUDY REPO!@%ENTS

coopw

Executive summary.

Study descriptions, purpose, basis and scope. Incl escriptions, definition of terms and
guide for interpretation of the computer printout.

One-line diagram, showing the following:
: Protective device designations iere ratings.
Cable size and lengths.
Transformer kilovolt ampeg(?/A) and voltage ratings.
Motor and generator dagigna#@ns and kA ratings.
Switchgear, switchb@ﬂotor—control center, and panelboard designations.

Study Input Data: Q@ed in "Power System Data" Article.
y

agkrwnE

Short-Circuit
Circuit Stud

d tput: As specified in "Short-Circuit Study Output” Paragraph in "Short-
Report Contents” Article in Section 260572 "Overcurrent Protective Device

1. Report recommended settings of protective devices, ready to be applied in the field. Use
manufacturer's data sheets for recording the recommended setting of overcurrent
protective devices when available.

a. Phase and Ground Relays:
1) Device tag.
2) Relay current transformer ratio and tap, time dial, and instantaneous pickup
value.
3) Recommendations on improved relaying systems, if applicable.

b. Circuit Breakers:

Tetra Tech, Inc. OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY
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1)  Adjustable pickups and time delays (long time, short time, ground).
2)  Adjustable time-current characteristic.

3)  Adjustable instantaneous pickup.

4) Recommendations on improved trip systems, if applicable.

C. Fuses: Show current rating, voltage, and class.

G.  Time-Current Coordination Curves: Determine settings of overcurrent protective devices to
achieve selective coordination. Graphically illustrate that adequate time separation exists
between devices installed in series, including power utility company's upstream devices.
Prepare separate sets of curves for the switching schemes and for emergency periods where the
power source is local generation. Show the following information:

1. Device tag and title, one-line diagram with legend identifying the @ of the system
covered.
2. Terminate device characteristic curves at a point reflectin m symmetrical or
asymmetrical fault current to which the device is exposed.&
3. Identify the device associated with each curve by magpafacter type, function, and, if
applicable, tap, time delay, and instantaneous setting r%ﬂended.
4, Plot the following listed characteristic curves, as a@b :
a. Power utility's overcurrent protective
b. Medium-voltage equipment overcu refays.
C. Medium- and low-voltage fuse%u ing manufacturer's minimum melt, total
clearing, tolerance, and damag s
d. Low-voltage equipment reaker trip devices, including manufacturer's
tolerance bands. Q
e. Transformer full-lo , magnetizing inrush current, and ANSI through-fault
protection curves. acg
f. Cables and conemctors Gamage curves.
g. Ground-fault ’ ive devices.
h. Motor-sta @ aracteristics and motor damage points.
i. Genergfor Sort-circuit decrement curve and generator damage point.
J- The laNgest feeder circuit breaker in each motor-control center and panelboard.
5. Ser' on equipment allows the application of two series interrupting devices for a
co where the available fault current is greater than the interrupting rating of the
eam equipment. Both devices share in the interruption of the fault and selectivity
¥ sacrificed at high fault levels. Maintain selectivity for tripping currents caused by
overloads.
6. Provide adequate time margins between device characteristics such that selective
operation is achieved.
7. Comments and recommendations for system improvements.
OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY Tetra Tech, Inc.
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PART 3 - EXECUTION

3.1

3.2

A

o

o 0O

m

EXAMINATION

Examine Project overcurrent protective device submittals for compliance with electrical

distribution system coordination requirements and other conditions affecting performance.

Devices to be coordinated are indicated on Drawings.

1. Proceed with coordination study only after relevant equipment submittals have been
assembled. Overcurrent protective devices that have not been submitted and approved
prior to coordination study may not be used in study.

PROTECTIVE DEVICE COORDINATION STUDY s

Comply with IEEE 242 for calculating short-circuit currents and@nmg coordination time

intervals. C)
Comply with IEEE 399 for general study procedures.

The study shall be based on the device characteristi ied by device manufacturer.

The extent of the electrical power system to b%di is indicated on Drawings.

Begin analysis at the service, extending
follows:

1. To normal system low-volfage §ad buses where fault current is 10 kA or less.
2. Exclude equipment riéd ac or less when supplied by a single transformer rated

the system overcurrent protective devices as

less than 125 kVA.

Study electrical di system from normal and alternate power sources throughout
electrical distributi stem for Project. Study all cases of system-switching configurations and
alternate ope&s t could result in maximum fault conditions.

Transfor imary Overcurrent Protective Devices:

1. %ce shall not operate in response to the following:

a. Inrush current when first energized.

b. Self-cooled, full-load current or forced-air-cooled, full-load current, whichever is
specified for that transformer.

C. Permissible transformer overloads according to IEEE C57.96 if required by
unusual loading or emergency conditions.

2. Device settings shall protect transformers according to IEEE C57.12.00, for fault
currents.

Conductor Protection: Protect cables against damage from fault currents according to ICEA P-
32-382, ICEA P-45-482, and protection recommendations in IEEE 242. Demonstrate that
equipment withstands the maximum short-circuit current for a time equivalent to the tripping

Tetra Tech, Inc. OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY
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3.3

3.4

time of the primary relay protection or total clearing time of the fuse. To determine
temperatures that damage insulation, use curves from cable manufacturers or from listed
standards indicating conductor size and short-circuit current.

The calculations shall include the ac fault-current decay from induction motors, synchronous
motors, and asynchronous generators and shall apply to low- and medium-voltage, three-phase
ac systems. The calculations shall also account for the fault-current dc decrement, to address the
asymmetrical requirements of the interrupting equipment.

1. For grounded systems, provide a bolted line-to-ground fault-current study for areas as
defined for the three-phase bolted fault short-circuit study.

Calculate short-circuit momentary and interrupting duties for a three-phasg bolted fault and
single line-to-ground fault at each of the following:

2. Low-voltage switchgear.
3. Branch circuit panelboards.

Protective Device Evaluation: OC)

1. Evaluate equipment and protective devices vaare to short-circuit ratings.
2. Adequacy of switchgear, and panelboard arto withstand short-circuit stresses.
3. Any application of Fully-rated devices@ be recertified, complying with requirements

in NFPA 70. s

LOAD-FLOW AND VOLTAGE, uby

1. Electric utility's supply termination point. &\O

system. Analyze power sy formance two times as follows:

1. Determine g @and voltage drop based on full-load currents obtained in "Power
System Datég HKrticle.

2. Determjgfe loatdvflow and voltage drop based on 80 percent of the design capacity of the

Perform a load-flow and vo%e— study to determine the steady-state loading profile of the

pasents that are overloaded, or might become overloaded; show bus voltages that are
an as prescribed by NFPA 70.

MOTOR-STARTING STUDY

Perform a motor-starting study to analyze the transient effect of the system's voltage profile
during motor starting. Calculate significant motor-starting voltage profiles and analyze the
effects of the motor starting on the power system stability.

Prepare the motor-starting study report, noting light flicker for limits proposed by IEEE 141,
and voltage sags so as not to affect the operation of other utilization equipment on the system
supplying the motor.

OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY Tetra Tech, Inc.
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35 POWER SYSTEM DATA
A.  Obtain all data necessary for the conduct of the overcurrent protective device study.

1. Verify completeness of data supplied in the one-line diagram on Drawings. Call
discrepancies to the attention of Engineer.

2. For new equipment, use characteristics submitted under the provisions of action
submittals and information submittals for this Project.

3. For existing equipment, whether or not relocated obtain required electrical distribution
system data by field investigation and surveys, conducted by qualified technicians and
engineers. The qualifications of technicians and engineers shall be qualified as defined by
NFPA 70E.

B.  Gather and tabulate the following input data to support coordination stud%list below is a
guide. Comply with recommendations in IEEE 551 for the amount il required to be
acquired in the field. Field data gathering shall be under the direct s n and control of the
engineer in charge of performing the study, and shall be by th@@eer or its representative
who holds NETA ETT Level Il certification or NICET ricdd Power Testing Level Il
certification. ( ’

1. Product Data for overcurrent protective devic ified in other Sections and involved
in overcurrent protective device coordinatj fes. Use equipment designation tags
that are consistent with electrical distribé& stem diagrams, overcurrent protective
device submittals, input and output datg] retommended device settings.

2. Electrical power utility impedance at¥e ice.

3. Power sources and ties.

4, Short-circuit current at each sy , three phase and line-to-ground.

5. Full-load current of all loages

6. Voltage level at each bus. Q

7. For transformers, inelyde KVA, primary and secondary voltages, connection type,
impedance, X/R rati easured in percent, and phase shift.

8. For reactors, manufacturer and model designation, voltage rating, and

breake of trip and available range of settings, SCCR, current rating, and breaker

settjpg

®‘ r short-circuit current contribution data, including short-circuit reactance, rated

Arrated voltage, and X/R ratio.

or relays, provide manufacturer and model designation, current transformer ratios,
potential transformer ratios, and relay settings.

12, Maximum demands from service meters.

13.  Busway manufacturer and model designation, current rating, impedance, lengths, and
conductor material.

14.  Motor horsepower and NEMA MG 1 code letter designation.

15. Low-voltage cable sizes, lengths, number, conductor material, and conduit material
(magnetic or nonmagnetic).

16. Medium-voltage cable sizes, lengths, conductor material, and cable construction and
metallic shield performance parameters.

17. Data sheets to supplement electrical distribution system diagram, cross-referenced with
tag numbers on diagram, showing the following:

impedance.
9. For ciw ers and fuses, provide manufacturer and model designation. List type of
pe

10.

11.

Tetra Tech, Inc. OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY
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3.6

3.7

a. Special load considerations, including starting inrush currents and frequent starting
and stopping.

b. Transformer characteristics, including primary protective device, magnetic inrush
current, and overload capability.

C. Motor full-load current, locked rotor current, service factor, starting time, type of
start, and thermal-damage curve.

d. Generator thermal-damage curve.

@

S@

adjustment range,
nsformer ratio for

Ratings, types, and settings of utility company's overcurrent protective devices.
f. Special overcurrent protective device settings or types stipulated by utility
company.
Time-current-characteristic curves of devices indicated to be coordinated.
Manufacturer, frame size, interrupting rating in amperes rms symmetrical, ampere
or current sensor rating, long-time adjustment range, short-timeN\gdjustment range,
and instantaneous adjustment range for circuit breakers.
i Manufacturer and type, ampere-tap adjustment range, tim
instantaneous attachment adjustment range, and c £
overcurrent relays.
J. Panelboards, switchboards, motor-control cente actty, and SCCR in amperes
rms symmetrical. < S
k. Identify series-rated interrupting devices f@n ition where the available fault
current is greater than the interrupting r e downstream equipment. Obtain
device data details to allow verificg#toN{that series application of these devices
complies with NFPA 70 and UL 4 &Ji ements.
FIELD ADJUSTING é
Adjust relay and protective devi eQ according to the recommended settings provided by
the coordination study. Field adjigtmgnhts shall be completed by the engineering service division
of the equipment manufactgin er the Startup and Acceptance Testing contract portion.

equipment as required to accomplish compliance with short-
coordination studies.

Testing and ;Q&tin shall be by a full-time employee of the Field Adjusting Agency, who
holds N@E Level Il certification or NICET Electrical Power Testing Level Il
certificati

1. erform each visual and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification. Certify compliance with test parameters. Perform
NETA tests and inspections for all adjustable overcurrent protective devices.

DEMONSTRATION

Engage the Coordination Study Specialist to train Owner's maintenance personnel in the
following:

1. Acquaint personnel in the fundamentals of operating the power system in normal and
emergency modes.

OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY Tetra Tech, Inc.
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Hand-out and explain the objectives of the coordination study, study descriptions,
purpose, basis, and scope. Include case descriptions, definition of terms, and guide for

interpreting the time-current coordination curves.
3. Adjust, operate, and maintain overcurrent protective device settings.

END OF SECTION 260573

OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY

Tetra Tech, Inc.
Project No. 76984-13013 26 05 73/ Page 9



26 22 00

SECTION 26 22 00 - LOW-VOLTAGE TRANSFORMERS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A.  Drawings and general provisions of the Contract, including General Conditions and Division 01
Specification Sections, apply to this Section.
1.2 SUMMARY

A.  This Section includes the following types of dry-type transformers r V and less, with
capacities up to 1000 kVA:

1. Distribution transformers. C)&
1.3 ACTION SUBMITTALS 0

A. Product Data: Include rated nameplate data pasities, weights, dimensions, minimum
clearances, installed devices and features,gznd Performance for each type and size of
transformer indicated.

B.  Shop Drawings: Detail equipment as and indicate dimensions, weights, loads, required
clearances, method of field ass omponents, and location and size of each field
connection. < ,

14 CLOSEOUT SU S

1. Wiring Diagrams: P@.;ignal, and control wiring.

A.  Operation ar%intenance Data: For transformers to include in emergency, operation, and
maintena ndals.

15 QUAL$Y ASSURANCE

A.  Source Limitations: Obtain each transformer type through one source from a single
manufacturer.

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

C.  Comply with IEEE C57.12.91, "Test Code for Dry-Type Distribution and Power Transformers."

Tetra Tech, Inc. LOW-VOLTAGE TRANSFORMERS
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1.6

A

1.7

A.

B.

PART 2 - PRODUCTS

DELIVERY, STORAGE, AND HANDLING

Temporary Heating: Apply temporary heat according to manufacturer's written instructions
within the enclosure of each ventilated-type unit, throughout periods during which equipment is
not energized and when transformer is not in a space that is continuously under normal control
of temperature and humidity.

COORDINATION

Coordinate size and location of concrete bases with actual transformer provided. Cast anchor-
bolt inserts into bases. Concrete, reinforcement, and formwork requirements are specified with

concrete.

Coordinate installation of wall-mounting and structure-hanging supporigV{N\actual transformer

provided. &\
\50

2.1 MANUFACTURERS Q~
A. Auvailable Manufacturers: Subject to compljemce With requirements, manufacturers offering
products that may be incorporated into the igclude, but are not limited to, the following:
1. Acme Electric Corporation.
2. Basis of design; Eaton Eleci tor; Eaton Corporation; Cutler-Hammer Products.
3. Siemens Energy & Automfitiong Inc.
4. Square D Co./Groupe Schne¥eér NA; Schneider Electric.
5. PowerSmith Internaop_LCorp.
2.2 GENERAL TRAV@QER REQUIREMENTS
A.  Description: @ry—assembled and -tested, air-cooled units for 60-Hz service.
B. Cores: § iented, non-aging silicon steel.
C.  Coils: ®entinuous windings without splices except for taps.
1. Internal Coil Connections: Brazed or pressure type.
2.3 DISTRIBUTION TRANSFORMERS
A.  Comply with NEMA ST 20, and list and label as complying with UL 1561.
B.  Cores: One leg per phase.
C.  Enclosure: Ventilated, NEMA 250, Type 2.
LOW-VOLTAGE TRANSFORMERS Tetra Tech, Inc.
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1. Core and coil shall be encapsulated within resin compound, sealing out moisture and air.
Transformer Enclosure Finish: Comply with NEMA 250.
1. Finish Color: Gray.

Taps for Transformers 7.5 to 24 kVA: One 5 percent tap above and one 5 percent tap below
normal full capacity.

Taps for Transformers 25 kVA and Larger: Two 2.5 percent taps above and two 2.5 percent

taps below normal full capacity.

Insulation Class: 220 deg C, UL-component-recognized insulation system with a maximum of
150 deg C rise above 40 deg C ambient temperature. é

Energy Efficiency for Transformers Rated 15 kVA and Larger: O

1. Complying with NEMA TP 1, Class 1 efficiency levels,
2. Tested according to NEMA TP 2. < ’

K-Factor Rating: Transformers indicated to be K- rgted shall comply with UL 1561
requirements for nonsinusoidal load current-ha pability to the degree defined by
designated K-factor.

1. Unit shall not overheat when ca ull-load current with harmonic distortion
corresponding to designated K-fa
2. Indicate value of K-factor on t er nameplate.

Electrostatic Shielding: Each w@y shall have an independent, single, full-width copper
electrostatic shield arranged jQ miffize interwinding capacitance.

1. Arrange coil lea rminal strips to minimize capacitive coupling between input and

output termingls
2. Include spe erminal for grounding the shield.
3. Shield Effectiv®ness:

a. @pacitance between Primary and Secondary Windings: Not to exceed 33
cofarads over a frequency range of 20 Hz to 1 MHz.
% Common-Mode Noise Attenuation: Minimum of minus 120 dBA at 0.5 to 1.5 kHz;
minimum of minus 65 dBA at 1.5 to 100 kHz.
C. Normal-Mode Noise Attenuation: Minimum of minus 52 dBA at 1.5 to 10 kHz.

Wall Brackets: Manufacturer's standard brackets.

IDENTIFICATION DEVICES

Nameplates: Engraved, laminated-plastic or metal nameplate for each transformer, mounted
with corrosion-resistant screws. Nameplates and label products are specified in Section 260553
"ldentification for Electrical Systems."

Tetra Tech, Inc. LOW-VOLTAGE TRANSFORMERS
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2.5

A

SOURCE QUALITY CONTROL

Test and inspect transformers according to IEEE C57.12.91.

PART 3 - EXECUTION

3.1 EXAMINATION

A.  Examine conditions for compliance with enclosure- and ambient-temperature requirements for
each transformer.

B.  Verify that field measurements are as needed to maintain working cl s required by
NFPA 70 and manufacturer's written instructions.

C.  Examine walls, floors, roofs, and concrete bases for suitabl N ng conditions where
transformers will be installed.

D.  Verify that ground connections are in place and requirem QSection 260526 "Grounding
and Bonding for Electrical Systems" have been me iglum ground resistance shall be 5
ohms at location of transformer.

E. Proceed with installation only after unsatisfac &iitions have been corrected.

3.2 INSTALLATION i

A. Install wall-mounting transforr@ vel and plumb with wall brackets fabricated by
transformer manufacturer.

B.  Construct concrete basp & anchor floor-mounting transformers according to manufacturer's
written instructions, ,aR Juirements in Section 260529 "Hangers and Supports for Electrical
Systems." Q

3.3 CONNEC®&S

A. Groﬁlpment according to Section 260526 "Grounding and Bonding for Electrical
Systenty"

B.  Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and
Cables."

C.  Conduits and wiring will attach below the transformer core.

3.4 FIELD QUALITY CONTROL

A.  Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, test,
and adjust components, assemblies, and equipment installations, including connections. Report
results in writing.

LOW-VOLTAGE TRANSFORMERS Tetra Tech, Inc.
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3.5

3.6

Perform tests and inspections and prepare test reports.

1. Manufacturer's Field Service: Engage a factory-authorized service representative to
inspect components, assemblies, and equipment installations, including connections, and
to assist in testing.

Tests and Inspections:

1. Perform each visual and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification. Certify compliance with test parameters.

Remove and replace units that do not pass tests or inspections and retest as specified above.

Infrared Scanning: Two months after Substantial Completion, performérrared scan of
transformer connections.

1. Use an infrared-scanning device designed to measure te@re or detect significant
deviations from normal values. Provide documentation e calibration.

2. Prepare a certified report identifying transformer cReckdd and describing results of
scanning. Include notation of deficiencies detected, al action taken, and scanning

observations after remedial action.
Test Labeling: On completion of satisfactory to@% each unit, attach a dated and signed
"Satisfactory Test" label to tested component.%

ADJUSTING Os

Record transformer secondary v@ at each unit for at least 48 hours of typical occupancy
period. Adjust transformer tggs t vide optimum voltage conditions at secondary terminals.
Optimum is defined as n ding nameplate voltage plus 10 percent and not being lower
than nameplate voltag 3 percent at maximum load conditions. Submit recording and tap
settings as test resuljs.

Connect buck, ognsformers to provide nameplate voltage of equipment being served, plus
or minus 5 pércéyt, at secondary terminals.

Output§ Report: Prepare a written report recording output voltages and tap settings.

CLEANING

Vacuum dirt and debris; do not use compressed air to assist in cleaning.

END OF SECTION 26 22 00

Tetra Tech, Inc. LOW-VOLTAGE TRANSFORMERS
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SECTION 262413 - SWITCHBOARDS
PART 1 - GENERAL

11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY Os
A.  Section Includes: &\

Service and distribution switchboards rated 600 V and @
Surge protection devices.

Disconnecting and overcurrent protective devic 0
Instrumentation. Q.
Control power. &
Accessory components and features.

Identification. %

Mimic bus. %

1.3 ACTION SUBMITTALS < ,

NGO E

A.  Product Data: For each oard, overcurrent protective device, surge protection device,
ground-fault protector, ry, and component.

1. Include di i nd manufacturers' technical data on features, performance, electrical
characte&'t;c Natings, accessories, and finishes.

B. Shop Dra@: r each switchboard and related equipment.

1. % e dimensioned plans, elevations, sections, and details, including required
arances and service space around equipment. Show tabulations of installed devices,

equipment features, and ratings.

Detail enclosure types for types other than NEMA 250, Type 1.

Detail bus configuration, current, and voltage ratings.

Detail short-circuit current rating of switchboards and overcurrent protective devices.

Include descriptive documentation of optional barriers specified for electrical insulation

and isolation.

Detail utility company's metering provisions with indication of approval by utility

company.

Include evidence of NRTL listing for series rating of installed devices.

8. Detail features, characteristics, ratings, and factory settings of individual overcurrent

protective devices and auxiliary components.

agkrwn

o

~
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15

16

9. Include time-current coordination curves for each type and rating of overcurrent
protective device included in switchboards, include selectable ranges for each type of
overcurrent protective device.

10. Include diagram and details of proposed mimic bus.

11. Include schematic and wiring diagrams for power, signal, and control wiring.

INFORMATIONAL SUBMITTALS

Qualification Data: For Installer and testing agency.

Field Quality-Control Reports:

1. Test procedures used. %

2. Test results that comply with requirements.

3. Results of failed tests and corrective action taken to achieve t @ ts that comply with
requirements. \

CLOSEOUT SUBMITTALS C)

Operation and Maintenance Data: For switchboar mponents to include in emergency,
operation, and maintenance manuals.

1. In addition to items specified in 8:5@17823 "Operation and Maintenance Data,"

include the following:

b. Manufacturer's writ{en ingstructions for testing and adjusting overcurrent protective
devices.
C. Time-current

a. Routine maintenancg)S ents for switchboards and all installed components.

ination curves for each type and rating of overcurrent protective
ong Ny switchboards. Submit on translucent log-log graft paper; include
% s for each type of overcurrent protective device.

MAINTENA&MATERIAL SUBMITTALS

Furnis@@naterials that match products installed and that are packaged with protective

cove storage and identified with labels describing contents.

1. Potential Transformer Fuses: Equal to 10 percent of quantity installed for each size and
type but no fewer than two of each size and type.

2. Control-Power Fuses: Equal to 10 percent of quantity installed for each size and type, but
no fewer than two of each size and type.

3. Fuses and Fusible Devices for Fused Circuit Breakers: Equal to 10 percent of quantity
installed for each size and type but no fewer than three of each size and type.

4. Fuses for Fused Switches: Equal to 10 percent of quantity installed for each size and type
but no fewer than three of each size and type.

5. Fuses for Fused Power-Circuit Devices: Equal to 10 percent of quantity installed for each
size and type but no fewer than three of each size and type.

SWITCHBOARDS Tetra Tech, Inc.
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1.7

1.8

1.9

6. Indicating Lights: Equal to 10 percent of quantity installed for each size and type but no
less than one of each size and type.
QUALITY ASSURANCE

Installer Qualifications: An employer of workers qualified as defined in NEMA PB 2.1 and
trained in electrical safety as required by NFPA 70E.

Testing Agency Qualifications: Member company of NETA or an NRTL.

1. Testing Agency's Field Supervisor: Certified by NETA to supervise on-site testing.

DELIVERY, STORAGE, AND HANDLING i
Deliver switchboards in sections or lengths that can be moved pa &‘u ions in delivery path.

Remove loose packing and flammable materials from inside @boards and install temporary
electric heating (250 W per section) to prevent condensation?

Handle and prepare switchboards for installation ac 0 NEMA PB 2.1.

FIELD CONDITIONS E%

Installation Pathway: Remove and reptasgNgccess fencing, doors, lift-out panels, and structures

to provide pathway for moving sv& ds into place.

Environmental Limitations:

1. Rate equipment C tinuous operation under the following conditions unless otherwise
indicated:

a. &gnmperature: Not exceeding 104 deg F (40 deg C).

Unusual e Conditions: NEMA PB 2, as follows:
1. ent temperatures within limits specified.

Interruption of Existing Electric Service: Do not interrupt electric service to facilities occupied
by Owner or others unless permitted under the following conditions and then only after
arranging to provide temporary electric service according to requirements indicated:

1. Notify Owner no fewer than seven days in advance of proposed interruption of electric
service.

2. Indicate method of providing temporary electric service.

3. Do not proceed with interruption of electric service without Owner's written permission.

4. Comply with NFPA 70E.

Tetra Tech, Inc. SWITCHBOARDS

Project No. 76984-13013 26 24 13/ Page 3



1.10

A

B.

111

A

B.

21

PART 2 - PRODUCTS Q

COORDINATION

Coordinate layout and installation of switchboards and components with other construction that
penetrates walls or is supported by them, including electrical and other types of equipment,
raceways, piping, encumbrances to workspace clearance requirements, and adjacent surfaces.
Maintain required workspace clearances and required clearances for equipment access doors
and panels.

Coordinate sizes and locations of concrete bases with actual equipment provided. Cast anchor-
bolt inserts into bases. Concrete, reinforcement, and formwork requirements are specified with
concrete.

WARRANTY %

Manufacturer's Warranty: Manufacturer agrees to repair or repla hboard enclosures,
buswork, overcurrent protective devices, accessories, and fagi€ry Wstalled interconnection
wiring that fail in materials or workmanship within specified vyesranty period.

1. Warranty Period: Two years from date of Substantjal metion.

Manufacturer's Warranty: Manufacturer's agrees %ﬁor replace surge protection devices
that fail in materials or workmanship within spec rranty period.

1. Warranty Period: Two years from dals@ostantial Completion.

SWITCHBOARDS

A.  Basis of design; Eat @-Hammer, Inc. Approved equals:
1. Square Scﬁder Electric
2. Siemarfs

B.  Source ions: Obtain switchboards, overcurrent protective devices, components, and
accesgesiady from single source from single manufacturer.

C.  Product Selection for Restricted Space: Drawings indicate maximum dimensions for
switchboards including clearances between switchboards and adjacent surfaces and other items.
Comply with indicated maximum dimensions.

D. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by
a qualified testing agency, and marked for intended location and application.

E.  Comply with NEMA PB 2.

F. Comply with NFPA 70.

G.  Comply with UL 891.

SWITCHBOARDS Tetra Tech, Inc.
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H. Front-Connected, Front-Accessible Switchboards:
1. Main Devices: Fixed, individually mounted.
2. Branch Devices: Panel mounted.
3. Sections front and rear aligned.

. Front- and Side-Accessible Switchboards:
1. Main Devices: Fixed, individually mounted.

2. Branch Devices: Panel mounted.
3. Section Alignment: Front and Rear aligned.

J. Nominal System Voltage: 480Y/277 V.
K.  Main-Bus Continuous: 2000 A. Os
L. Indoor Enclosures: Steel, NEMA 250, Type 1. \

over a rust-inhibiting primer on treated metal surface.

N.  Barriers: Between adjacent switchboard sections&%

0. Insulation and isolation for main bus of maj ctidn and main and vertical buses of feeder
ded for use as service entrance equipment shall

sections.

. “

% gling means with overcurrent protection, a neutral bus
ng @lectrode conductor terminal, and a main bonding jumper.

M.  Enclosure Finish for Indoor Units: Factory-applied finis%@acturer‘s standard gray finish

P. Service Entrance Rating: Switchboa
contain from one to six service di
with disconnecting link, a ground

Q.  Customer Metering Comp@d: A separate customer metering compartment and section with
front hinged door, forgmiCsted metering, and current transformers for each meter. Current
transformer second g shall be terminated on shorting-type terminal blocks. Include
potential transforr% having primary and secondary fuses with disconnecting means and

secondary Wip'ﬂer inated on terminal blocks.

R. Bus Tran and Incoming Pull Sections: Matched and aligned with basic switchboard.

S. Hingw}mt Panels: Allow access to circuit breaker, metering, accessory, and blank
compartnents. All Sections shall have hinged Front Door with window for display/accessible
breaker handles, Meters, Relay, etc. as required

T. Buses and Connections: Three phase, four wire unless otherwise indicated.

1. Provide phase bus arrangement A, B, C from front to back, top to bottom, and left to right

when viewed from the front of the switchboard.

Phase- and Neutral-Bus Material: Hard-drawn copper of 98 percent conductivity.

Copper feeder circuit-breaker line connections.

4, Load Terminals: Insulated, rigidly braced, runback bus extensions, of same material as
through buses, equipped with mechanical connectors for outgoing circuit conductors.

wmn

Tetra Tech, Inc. SWITCHBOARDS
Project No. 76984-13013 26 24 13/ Page 5



2.2

Provide load terminals for future circuit-breaker positions at full-ampere rating of circuit-
breaker position.

5. Ground Bus: Minimum-size required by UL 891, hard-drawn copper of 98 percent
conductivity, equipped with mechanical connectors for feeder and branch-circuit ground
conductors.

6. Main-Phase Buses and Equipment-Ground Buses: Uniform capacity for entire length of
switchboard's main and distribution sections. Provide for future extensions from both
ends.

7. Disconnect Links:

a. Bond neutral bus to equipment-ground bus for switchboards utilized as service
equipment or separately derived systems.

8. Neutral Buses: 100 percent of the ampacity of phase buses unles@/ise indicated,
equipped with mechanical connectors for outgoing circuit n bles. Brace bus
extensions for busway feeder neutral bus. \

b

9. Isolation Barrier Access Provisions: Permit checking 0@\ tightness.
u

Future Devices: Equip compartments with mounting b@, pports, bus connections, and

appurtenances at full rating of circuit-breaker compar

Bus-Bar Insulation: Factory-applied, flame-reta¥iagt, tpe wrapping of individual bus bars or
flame-retardant, spray-applied insulation. Mi Ifsulation temperature rating of 105 deg C.

Fungus Proofing: Permanent fungicidal %nt for overcurrent protective devices and other
components including instruments an@ ent transformers.

O

SURGE PROTECTION D%:;E
Provide SPD as manuf y the switchboard/breaker company.

SPDs: Listed an%e:ed by an NRTL acceptable to authorities having jurisdiction as

complying Wi)QL 9, Type 1 and Type 2.

1. SP h the following features and accessories:

% Integral disconnect switch.
(0) Internal thermal protection that disconnects the SPD before damaging internal
suppressor components.

C. Indicator light display for protection status.

d. Form-C contacts rated at 2 A and 24-V ac, one normally open and one normally
closed, for remote monitoring of protection status. Contacts shall reverse on failure
of any surge diversion module or on opening of any current-limiting device.
Coordinate with building power monitoring and control system.

e. Surge counter.

Peak Surge Current Rating: The minimum single-pulse surge current withstand rating per phase
shall not be less than 400 kA. The peak surge current rating shall be the arithmetic sum of the
ratings of the individual MOVs in a given mode.

SWITCHBOARDS Tetra Tech, Inc.
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D. Protection modes and UL 1449 VPR for grounded wye circuits with 480Y/277V and
208Y/120 V, three-phase, four-wire circuits shall not exceed the following:

1.
2.
3.

Line to Neutral: 1200 V for 480Y/277 V and 700 V for 208Y/120 V.
Line to Ground: 1200 V for 480Y/277 V and 1200 V for 208Y/120 V.
Line to Line: 2000 V for 480Y/277 V and 1000 V for 208Y/120 V.

E.  SCCR: Equal or exceed 200 kA.

F. Nominal Rating: 20 kKA.

2.3 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES

A.  Molded-Case Circuit Breaker (MCCB): Comply with UL 489, with ting capacity to
meet available fault currents.

1.

Thermal-Magnetic Circuit Breakers: Inverse time-curre ﬁent for low-level overloads

and instantaneous magnetic trip element for shor @s Adjustable magnetic trip

setting for circuit-breaker frame sizes 250 A and lgrge

Adjustable Instantaneous-Trip Circuit Breakprg

mounted, field-adjustable trip setting. Q~
no;

Electronic trip circuit breakers with rmsa‘%i1 field-replaceable rating plug or field-

netic trip element with front-

replicable electronic trip; and the follo ield-adjustable settings:
a. Instantaneous trip.

b. Long- and short-time pi els.

C. Long and short time 36} ts.

d. Ground-fault pickugllevey, time delay, and 1%t response.

Current-Limiting Cf
less than NEM

reakers: Frame sizes 400 A and smaller; let-through ratings
K-5.
: Single- and double-pole configurations with Class A ground-fault

GFCI Circui

protection (Q trip).

Ground t ®quipment Protection (GFEP) Circuit Breakers: Class B ground-fault
prote 0-mA trip).

% Standard frame sizes, trip ratings, and number of poles.
b

Lugs: Mechanical style, suitable for number, size, trip ratings, and conductor
material.

C. Application Listing: Appropriate for application; Type SWD for switching
fluorescent lighting loads; Type HID for feeding fluorescent and high-intensity
discharge (HID) lighting circuits.

d. Ground-Fault Protection: Integrally mounted relay and trip unit with adjustable
pickup and time-delay settings, push-to-test feature, and ground-fault indicator.

e. Zone-Selective Interlocking: Integral with electronic trip unit; for interlocking
ground-fault protection function.

f. Shunt Trip: 120-V trip coil energized from separate circuit, set to trip at [55] [75]
percent of rated voltage.

Tetra Tech, Inc.
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A.

2.5

A

B.

2.6

A.

g. Undervoltage Trip: Set to operate at 35 to 75 percent of rated voltage without
intentional time delay.

INSTRUMENTATION

Multifunction Digital-Metering Monitor: Microprocessor-based unit suitable for three- or four-
wire systems and with the following features:

1. Switch-selectable digital display of the following values with maximum accuracy
tolerances as indicated:

Phase-to-Phase Voltages, Three Phase: Plus or minus 0.5 per
Phase-to-Neutral Voltages, Three Phase: Plus or minus 0
Megawatts: Plus or minus 1 percent.

Megavars: Plus or minus 1 percent.

Power Factor: Plus or minus 1 percent.

Frequency: Plus or minus 0.1 percent. < ,

Accumulated Energy, Megawatt Hours: F@ inus 1 percent; accumulated
values unaffected by power outages up

i. Megawatt Demand: Plus or minus Qﬁiemand interval programmable from

five to 60 minutes. &
J- Contact devices to operate remo ul8e-totalizing demand meter.

Phase Currents, Each Phase: Plus or minus 0.5 percent.
st

Se o a0 o

2. Mounting: Display and contro%ﬂush or semiflush mounted in instrument

compartment door. O
' O

ACCESSORY COM PONQ&AND FEATURES

Accessory Set: Incl and miscellaneous items required for overcurrent protective device
test, inspection, m nance, and operation.

Spare-Fuse_Cabwget: Suitably identified, wall-mounted, lockable, compartmented steel box or
cabinet. A @ e for wall mounting.

IDEN i EICATION

Service Equipment Label: NRTL labeled for use as service equipment for switchboards with
one or more service disconnecting and overcurrent protective devices.

PART 3 - EXECUTION

3.1 EXAMINATION
A.  Receive, inspect, handle, and store switchboards according to NEMA PB 2.1.
SWITCHBOARDS Tetra Tech, Inc.
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1. Lift or move panelboards with spreader bars and manufacturer-supplied lifting straps
following manufacturer's instructions.
2. Use rollers, slings, or other manufacturer-approved methods if lifting straps are not

furnished.
3. Protect from moisture, dust, dirt, and debris during storage and installation.
4. Install temporary heating during storage per manufacturer's instructions.

B.  Examine switchboards before installation. Reject switchboards that are moisture damaged or
physically damaged.

C. Examine elements and surfaces to receive switchboards for compliance with installation
tolerances and other conditions affecting performance of the Work or that affect the

performance of the equipment s

D.  Proceed with installation only after unsatisfactory conditions have r@ d.

3.2 INSTALLATION &

A. Install switchboards and accessories according to NEMAP C)

B. Equipment Mounting: Install switchboards o Q’hg concrete base. Comply with
requirements for concrete base specified. &

1. For supported equipment, install ep

base and anchor into structural co

2. Place and secure anchorag s. Use setting drawings, templates, diagrams,
instructions, and directionst with items to be embedded.

*Cog#ed anchor bolts that extend through concrete

3. Install anchor bolts to elevitiong required for proper attachment to switchboards.
4, Anchor switchboard ja buil¥ifig structure at the top of the switchboard if required or
recommended by th acturer

C.  Temporary Lifting s: Remove temporary lifting eyes, channels, straps and brackets,
and temporary blo&ifig of moving parts from switchboard units and components.

D. Comply wi nting and anchoring requirements specified in Section 260548.16 "Seismic
Controls ctrical Systems."

E. Ope@lnstructions: Frame and mount the printed basic operating instructions for
switchb®ards, including control and key interlocking sequences and emergency procedures.
Fabricate frame of finished wood or metal and cover instructions with clear acrylic plastic.
Mount on front of switchboards.

F. Install filler plates in unused spaces of panel-mounted sections.

G. Install overcurrent protective devices, surge protection devices, and instrumentation.

1. Set field-adjustable switches and circuit-breaker trip ranges.

H.  Install spare-fuse cabinet.

. Comply with NECA 1.

Tetra Tech, Inc. SWITCHBOARDS
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3.3

3.4

3.5

CONNECTIONS

Comply with requirements for terminating feeder bus specified in Section 262500 "Enclosed
Bus Assemblies.” Drawings indicate general arrangement of bus, fittings, and specialties.

Bond existing conduits entering underneath the switchboard to the equipment ground bus with a
bonding conductor sized per NFPA 70.

Support and secure conductors within the switchboard according to NFPA 70.

Extend insulated equipment grounding cable to busway ground connection and support cable at
intervals in vertical run.

IDENTIFICATION s

Identify field-installed conductors, interconnecting wiring, and r}b@ents; provide warning
signs complying with requirements for identification specified & Sedjon 260553 "ldentification
for Electrical Systems."

Switchboard Nameplates: Label each switchboard c nt with a nameplate complying
with requirements for identification specified in 60553 "ldentification for Electrical
Systems."

Device Nameplates: Label each disconnecti
and control device mounted in com
requirements for identification sp

Systems." O

FIELD QUALITY CONT

vercurrent protective device and each meter
doors with a nameplate complying with
in Section 260553 "lIdentification for Electrical

Testing Agency: En ctory—authorized testing agency to perform tests and inspections.
ﬁe

Manufacturer'sgFie rvice: Engage a factory-authorized service representative to inspect, test,
and adjust ¢ ents, assemblies, and equipment installations, including connections.

Perfor @Iowing tests and inspections with the assistance of a factory-authorized service
repr%’ve:

1. Acceptance Testing:

a. Test insulation resistance for each switchboard bus, component, connecting supply,
feeder, and control circuit. Open control and metering circuits within the
switchboard, and remove neutral connection to surge protection and other
electronic devices prior to insulation test. Reconnect after test.

b. Test continuity of each circuit.

N

Test ground-fault protection of equipment for service equipment per NFPA 70.
3. Perform each visual and mechanical inspection and electrical test stated in
NETA Acceptance Testing Specification. Certify compliance with test parameters.

SWITCHBOARDS Tetra Tech, Inc.
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3.6

3.7

3.8

4. Correct malfunctioning units on-site where possible, and retest to demonstrate
compliance; otherwise, replace with new units and retest.
5. Perform the following infrared scan tests and inspections, and prepare reports:

a. Initial Infrared Scanning: After Substantial Completion, but not more than 60 days
after Final Acceptance, perform an infrared scan of each switchboard. Remove
front panels so joints and connections are accessible to portable scanner.

b. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of
each switchboard 11 months after date of Substantial Completion.

C. Instruments and Equipment:

1) Use an infrared scanning device designed to measure temperature or to
detect significant deviations from normal values. Providexgalibration record
for device.

malfunctioning controls and equipment.

6. Test and adjust controls, remote monitoring, and sa%@ace damaged and
Switchboard will be considered defective if it does not passdegts a d inspections.
Prepare test and inspection reports, including a ceg#

included and that describes scanning results. Inclu
action taken, and observations after remedial acti

ic ort that identifies switchboards
on of deficiencies detected, remedial

recommended by manufacturer.

ADJUSTING é
Adjust moving parts and ope@@wponents to function smoothly, and lubricate as

Set field-adjustable circu}%ker trip ranges as specified in Section 260573 "Overcurrent
S

Protective Device Coo@ tudy."
PROTECTIO Q

Tempora@ting: Apply temporary heat, to maintain temperature according to manufacturer's
written?:q ions, until switchboard is ready to be energized and placed into service.

DEMONSTRATION

Train Owner's maintenance personnel to adjust, operate, and maintain switchboards, overcurrent
protective devices, instrumentation, and accessories, and to use and reprogram microprocessor-
based trip, monitoring, and communication units.

END OF SECTION 262413

Tetra Tech, Inc. SWITCHBOARDS
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26 24 16

SECTION 26 24 16 - PANELBOARDS

PART 1 - GENERAL

11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A.  Section Includes: %
Distribution panelboards. &\O

Lighting and appliance branch-circuit panelboards.
Load centers. < ’

Electronic-grade panelboards. 0
1.3 DEFINITIONS &2

A.  SVR: Suppressed voltage rating. %

B. TVSS: Transient voltage surge suppr,

C.  SPD: Surge Protection device < ,

el N =

14 ACTION SUBMITTA Q
h

A.  Product Data: Fo e of panelboard, switching and overcurrent protective device, surge
protection devige, acggssory, and component indicated. Include dimensions and manufacturers'
technical dat features, performance, electrical characteristics, ratings, and finishes.

B.  Shop :;j . For each panelboard and related equipment.
1. lude dimensioned plans, elevations, sections, and details. Show tabulations of

installed devices, equipment features, and ratings.

Detail enclosure types and details for types other than NEMA 250, Type 1.

Detail bus configuration, current, and voltage ratings.

Short-circuit current rating of panelboards and overcurrent protective devices.

Include evidence of NRTL listing for series rating of installed devices.

Detail features, characteristics, ratings, and factory settings of individual overcurrent

protective devices and auxiliary components.

Include wiring diagrams for power, signal, and control wiring.

8. Include time-current coordination curves for each type and rating of overcurrent
protective device included in panelboards. Submit on translucent log-log graft paper;
include selectable ranges for each type of overcurrent protective device.

ok~ wn

~

Tetra Tech Inc. PANELBOARDS
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1.6

1.7

INFORMATIONAL SUBMITTALS
Qualification Data: For qualified testing agency.

Seismic Qualification Certificates: Submit certification that panelboards, overcurrent protective
devices, accessories, and components will withstand seismic forces defined in Section 260548
"Vibration and Seismic Controls for Electrical Systems." Include the following:

1. Basis for Certification: Indicate whether withstand certification is based on actual test of
assembled components or on calculation.

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate
and describe mounting and anchorage provisions.

3. Detailed description of equipment anchorage devices on which the ceqsification is based

and their installation requirements.

1. Test procedures used. &

2. Test results that comply with requirements. < ,

3. Results of failed tests and corrective action taken o aBQI&Ve test results that comply with
requirements.

Field Quality-Control Reports:

Panelboard Schedules: For installation in p&o ds. Submit final versions after load
balancing.

CLOSEOUT SUBMITTALS Os

Operation and Maintenance Datg?r panelboards and components to include in emergency,
operation, and maintenancggmanedis. In addition to items specified in Section 017823
"Operation and MaintenanQda," include the following:

1. Manufacture%n instructions for testing and adjusting overcurrent protective
t

devices.
rves, including selectable ranges for each type of overcurrent protective

2. Time-cygfren
deviff tha%allows adjustments.
MA@ANCE MATERIAL SUBMITTALS

Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.

1. Keys: Two spares for each type of panelboard cabinet lock.

2. Circuit Breakers Including GFCI and Ground Fault Equipment Protection (GFEP) Types:
Two spares for each panelboard.

3. Fuses for Fused Switches: Equal to 10 percent of quantity installed for each size and
type, but no fewer than three of each size and type.

4. Fuses for Fused Power-Circuit Devices: Equal to 10 percent of quantity installed for
each size and type, but no fewer than three of each size and type.

PANELBOARDS Tetra Tech Inc.
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1.8 QUALITY ASSURANCE

A.  Testing Agency Qualifications: Member company of NETA or an NRTL.

1. Testing Agency's Field Supervisor: Currently certified by NETA to supervise on-site
testing.

B. Source Limitations: Obtain panelboards, overcurrent protective devices, components, and
accessories from single source from single manufacturer.

C.  Product Selection for Restricted Space: Drawings indicate maximum dimensions for
panelboards including clearances between panelboards and adjacent surfaces and other items.
Comply with indicated maximum dimensions.

D.  Electrical Components, Devices, and Accessories: Listed and labeledsa ﬁ'ned in NFPA 70,
by a qualified testing agency, and marked for intended location and ag o@ on.

E. Comply with NEMA PB 1. C)&

F.  Comply with NFPA 70, 0

1.9 DELIVERY, STORAGE, AND HANDLING 2

A.  Remove loose packing and flammable m from inside panelboards; install temporary
electric heating (250 W per panelboard) nt condensation.

B.  Handle and prepare panelboards tion according to NECA 407 and NEMA PB 1.

1.10 PROJECT CONDITIONS
A.  Environmental Limi
1 Do not deliverNgr install panelboards until spaces are enclosed and weathertight, wet work
in spa€eqNis complete and dry, work above panelboards is complete, and temporary
stem is operating and maintaining ambient temperature and humidity conditions
ncy levels during the remainder of the construction period.
2. equipment for continuous operation under the following conditions unless otherwise
icated:
a. Ambient Temperature: Not exceeding minus 22 deg F to plus 104 deg F.
b. Altitude: Not exceeding 6600 feet (2000 m).
B. Service Conditions: NEMA PB 1, usual service conditions, as follows:
1. Ambient temperatures within limits specified.
2. Altitude not exceeding 6600 feet.

C. Interruption of Existing Electric Service: Do not interrupt electric service to facilities occupied
by Owner or others unless permitted under the following conditions and then only after
arranging to provide temporary electric service according to requirements indicated:

Tetra Tech Inc. PANELBOARDS
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11

1

A.

B.

2

A

1. Notify Architect and Owner no fewer than two days in advance of proposed interruption
of electric service.

2. Do not proceed with interruption of electric service without Architect's written
permission.

3. Comply with NFPA 70E.

COORDINATION

Coordinate layout and installation of panelboards and components with other construction that
penetrates walls or is supported by them, including electrical and other types of equipment,
raceways, piping, encumbrances to workspace clearance requirements, and adjacent surfaces.
Maintain required workspace clearances and required clearances for equipsgent access doors
and panels. é

Coordinate sizes and locations of concrete bases with actual equip ided. Cast anchor-
bolt inserts into bases. Concrete, reinforcement, and formwork geQuirdgents are specified with

concrete. C)

WARRANTY 2

Special Warranty: Manufacturer's standard fosiNin Which manufacturer agrees to repair or
replace transient voltage suppression devic t Yail in materials or workmanship within
specified warranty period.

1. Warranty Period: Five years f of Substantial Completion.

PART 2 - PRODUCTS Q

GENERAL REQU&@TS FOR PANELBOARDS

2.1
A.  Fabricate and jest panelboards according to IEEE 344 to withstand seismic forces expected on
project locatiOn®
B. Enclosg sh- and surface-mounted cabinets.
1. ted for environmental conditions at installed location.
a. Indoor Dry and Clean Locations: NEMA 250, Type 1.

2. Front: Secured to box with concealed trim clamps or mechanical fasteners. For surface-
mounted fronts, match box dimensions; for flush-mounted fronts, overlap box. Provide
continuous hinge mounted cover trim system.

3. Skirt for Surface-Mounted Panelboards: Same gage and finish as panelboard front with
flanges for attachment to panelboard, wall, and ceiling or floor.

4. Gutter Extension and Barrier: Same gage and finish as panelboard enclosure; integral
with enclosure body. Arrange to isolate individual panel sections.

5. Finishes:

PANELBOARDS Tetra Tech Inc.
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2.2

a. Panels and Trim: Steel and galvanized steel, factory finished immediately after
cleaning and pretreating with manufacturer's standard two-coat, baked-on finish
consisting of prime coat and thermosetting topcoat.

b. Back Boxes: Same finish as panels and trim.

C. Fungus Proofing: Permanent fungicidal treatment for overcurrent protective
devices and other components.

6. Directory Card: Inside panelboard door, mounted in metal frame with transparent
protective cover.

Incoming Mains Location: Top and bottom.

Phase, Neutral, and Ground Buses: s

1. Material: Hard-drawn copper, 98 percent conductivity.

2. Equipment Ground Bus: Adequate for feeder and branch-ci @uipment grounding
conductors; bonded to box. &&

3. Extra-Capacity Neutral Bus: Neutral bus rated 200 pergent ofphase bus and UL listed as
suitable for nonlinear loads.

4. Split Bus: Vertical buses divided into individual vgrti ctions.

Conductor Connectors: Suitable for use with cond erial and sizes.

Material: Hard-drawn copper, 98 perc
Main and Neutral Lugs: Compressio
Ground Lugs and Bus-Configured ators: Compression or Mechanical type.

Feed-Through Lugs: Compre Mechanical type, suitable for use with conductor

material. Locate at opposi pus from incoming lugs or main device.
C

navctivity.
chanical type.

el N =

5. Subfeed (Double) Lugs: pression or Mechanical type suitable for use with
conductor material. ate atsame end of bus as incoming lugs or main device.

6. Gutter-Tap Lugs: Qpession or Mechanical type suitable for use with conductor
material. Locat end of bus as incoming lugs or main device.

Future Devices: A@:ing brackets, bus connections, filler plates, and necessary appurtenances
required for fyre installation of devices.

rt-Circuit Current Rating: Rated for series-connected system with integral or
m overcurrent protective devices and labeled by an NRTL. Include size and type
upstream and branch devices, listed and labeled for series-connected short-circuit
rating by an NRTL.

Panelboard Short-Circuit Current Rating: Fully rated to interrupt symmetrical short-circuit
current available at terminals.
PERFORMANCE REQUIREMENTS

Seismic Performance: Panelboards shall withstand the effects of earthquake motions
determined according to SEI/ASCE 7.

Tetra Tech Inc. PANELBOARDS
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1. The term "withstand" means "the unit will remain in place without separation of any parts
from the device when subjected to the seismic forces specified."

B.  Surge Suppression: Factory installed as an integral part of indicated panelboards, complying
with UL 1449 SPD Type 2.
2.3 DISTRIBUTION PANELBOARDS
A.  Manufacturers: Subject to compliance with requirements, provide products by one of the
following, basis of design: Eaton Electrical Inc.; Cuttler-Hammer.
1. Siemens Energy & Automation, Inc.
2. Square D; a brand of Schneider Electric. %
B.  Panelboards: NEMA PB 1, power and feeder distribution type. O
C.  Doors: Secured with vault-type latch with tumbler lock; keyedsadike®
1. For doors more than 36 inches (914 mm) high, pr@ atches, keyed alike.
D.  Mains: As scheduled on the Drawings. Q~
E. Branch Overcurrent Protective Devices for &reaker Frame Sizes Larger Than 125 A:
Bolt-on circuit breakers; plug-in circuit efs where individual positive-locking device
requires mechanical release for removal.
F. Contactors in Main Bus: NEMA ass A, mechanically held, general-purpose controller,
with same short-circuit interrupti@g raing as panelboard.
1. Internal Control-Po @ purce: Control-power transformer, with fused primary and
secondary termipeiz\capnected to main bus ahead of contactor connection.
2. External Co% er Source: 120-V branch circuit.
2.4 LIGHTING »&APPLIANCE BRANCH-CIRCUIT PANELBOARDS
A.  Manuf ? Subject to compliance with requirements, provide products by one of the
follo® asis of Design: Eaton Electrical Inc.; Cutler-Hammer Business Unit.
1. Siemens Energy & Automation, Inc.
2. Square D; a brand of Schneider Electric.
B.  Panelboards: NEMA PB 1, lighting and appliance branch-circuit type.
C.  Mains: As scheduled on the Drawings.
D. Branch Overcurrent Protective Devices:  Bolt-on circuit breakers, replaceable without
disturbing adjacent units.
E.  Contactors in Main Bus: NEMA ICS 2, Class A, mechanically held, general-purpose controller,
with same short-circuit interrupting rating as panelboard.
PANELBOARDS Tetra Tech Inc.
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2.5

2.6

1. Internal Control-Power Source: Control-power transformer, with fused primary and
secondary terminals, connected to main bus ahead of contactor connection.

2. External Control-Power Source: 120-V branch circuit.

Doors: Concealed hinges; secured with flush latch with tumbler lock; keyed alike.

Column-Type Panelboards: Narrow gutter extension, with cover, to overhead junction box

equipped with ground and neutral terminal buses.

ELECTRONIC-GRADE PANELBOARDS

Manufacturers: Subject to compliance with requirements, provide produgts by one of the
following: Basis of design: Eaton Electrical Inc.; Cutler-Hammer Businessegai

1. Siemens Energy & Automation, Inc. \O

2. Square D; a brand of Schneider Electric. &

compliance with UL 67 after installing TVSS.

Doors: Secured with vault-type latch with tumble&@syed alike.
r

Main Overcurrent Protective Devices: Bolt-o% I-magnetic circuit breakers.

Panelboards: NEMA PB 1; with field installed exte%P labeled by an NRTL for

Branch Overcurrent Protective Devices: %‘\ thermal-magnetic circuit breakers.

Buses: O
1. Copper phase and neuEl tgo? 200 percent capacity neutral bus and lugs.

2. Copper equipment a @ alated ground buses.

DISCONNECTINQ@VERCURRENT PROTECTIVE DEVICES

Manufacture&ubject to compliance with requirements, provide products by one of the
followin is of Design: Eaton Electrical Inc.; Cutler-Hammer Business Unit.

1. ¥elBens Energy & Automation, Inc.
2. uare D; a brand of Schneider Electric.

Molded-Case Circuit Breaker (MCCB): Comply with UL 489, with interrupting capacity to
meet available fault currents.

1. Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level
overloads, and instantaneous magnetic trip element for short circuits. Adjustable
magnetic trip setting for circuit-breaker frame sizes 250 A and larger.

2. Adjustable Instantaneous-Trip Circuit Breakers: Magnetic trip element with front-
mounted, field-adjustable trip setting.

3. Electronic trip circuit breakers with rms sensing; field-replaceable rating plug or field-
replicable electronic trip; and the following field-adjustable settings:

Tetra Tech Inc. PANELBOARDS
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2.7

C.

A.

B.

Instantaneous trip.

Long- and short-time pickup levels.

Long- and short-time time adjustments.

Ground-fault pickup level, time delay, and 1%t response.

oo oTe

4. Current-Limiting Circuit Breakers: Frame sizes 400 A and smaller; let-through ratings
less than NEMA FU 1, RK-5.

5. GFCI Circuit Breakers: Single- and two-pole configurations with Class A ground-fault
protection (6-mA trip).

6. Molded-Case Circuit-Breaker (MCCB) Features and Accessories:

a. Standard frame sizes, trip ratings, and number of poles.

b. Lugs: Mechanical style, suitable for number, size, trip ratings, and conductor
materials. %

C. Application Listing:  Appropriate for application; T
fluorescent lighting loads; Type HID for feeding flysgesgep
discharge (HID) lighting circuits. &.‘\

d. Shunt Trip: 120-V trip coil energized from sepa@r it, set to trip at 75 percent

oc

for switching
and high-intensity

of rated voltage.
e. Handle Padlocking Device: Fixed attachmegt,
on or off position.

f. Handle Clamp: Loose attachmen QHU'{ding circuit breaker handle in on
position.

Fused Switch: NEMA KS 1, Type HD; cli %ommodate specified fuses; lockable handle.

king circuit breaker handle in

1. Fuses and Spare-Fuse Cabine Iy with requirements specified in Section 262813
"Fuses."
2. Fused Switch Features anr@ssories: Standard ampere ratings and number of poles.

ACCESSORY COMP S AND FEATURES

Accessory Set: @de tools and miscellaneous items required for overcurrent protective
device test, ingfectior® maintenance, and operation.

Portable Set:  For testing functions of solid-state trip devices without removing from
nclude relay and meter test plugs suitable for testing panelboard meters and

ard class relays.

PART 3 - EXECUTION

3.1 EXAMINATION
A. Receive, inspect, handle, and store panelboards according to NECA 407 and NEMA PB 1.1.
B.  Examine panelboards before installation. Reject panelboards that are damaged or rusted or have
been subjected to water saturation.
PANELBOARDS Tetra Tech Inc.
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C. Examine elements and surfaces to receive panelboards for compliance with installation
tolerances and other conditions affecting performance of the Work.

D.  Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Install panelboards and accessories according to NECA 407 and NEMA PB 1.1.

B.  Mount top of trim 90 inches (2286 mm) above finished floor unless otherwise indicated.

C.  Mount panelboard cabinet plumb and rigid without distortion of box. 4 Mount recessed
panelboards with fronts uniformly flush with wall finish and mating with b@

D. Install overcurrent protective devices and controllers not already faclled.

1. Set field-adjustable, circuit-breaker trip ranges. C)&

E. Install filler plates in unused spaces.

F. Stub four 1-inch (27-GRC) empty conduits from rd into accessible ceiling space or
space designated to be ceiling space in the futug@Q St four 1-inch (27-GRC) empty conduits
below slab not on grade.

G.  Arrange conductors in gutters into grou ndle and wrap with wire ties after completing
load balancing. O

H.  Comply with NECA 1. C)

3.3 IDENTIFICATION q

A.  ldentify field-inst ductors, interconnecting wiring, and components; provide warning
signs complywit ection 260553 "ldentification for Electrical Systems."

B. Create a toty to indicate installed circuit loads after balancing panelboard loads;
incorp ner's final room designations. Obtain approval before installing. Use a
com@ typewriter to create directory; handwritten directories are not acceptable.

C.  Panelboard Nameplates: Label each panelboard with a nameplate complying with requirements
for identification specified in Section 260553 "Identification for Electrical Systems."

D. Device Nameplates: Label each branch circuit device in distribution panelboards with a
nameplate complying with requirements for identification specified in Section 260553
"ldentification for Electrical Systems."

3.4 FIELD QUALITY CONTROL

A.  Testing Agency: Engage a qualified testing agency to perform tests and inspections.

Tetra Tech Inc. PANELBOARDS
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3.5

Manufacturer's Field Service: Engage a factory-authorized service representative to inspect,
test, and adjust components, assemblies, and equipment installations, including connections.

Perform tests and inspections.

1. Manufacturer's Field Service: Engage a factory-authorized service representative to
inspect components, assemblies, and equipment installations, including connections, and
to assist in testing.

Acceptance Testing Preparation:

1. Test insulation resistance for each panelboard bus, component, connecting supply, feeder,
and control circuit.

2. Test continuity of each circuit. %

Tests and Inspections: \

1. Perform each visual and mechanical inspection an ical test stated in NETA
Acceptance Testing Specification. Certify compliange ithfest parameters.
2. Correct malfunctioning units on-site, where posNb® and retest to demonstrate
compliance; otherwise, replace with new units )
3. Perform the following infrared scan tests K tons and prepare reports:
N

a. Initial Infrared Scanning: After % al Completion, but not more than 60 days

after Final Acceptance, perfo nfrared scan of each panelboard. Remove
front panels so joints and ¢ ns are accessible to portable scanner.

b. Follow-up Infrared Sca :SPerform an additional follow-up infrared scan of
each panelboard 11 ter date of Substantial Completion.
C. Instruments and Eq@nt
1) Use al d scanning device designed to measure temperature or to
det ificant deviations from normal values. Provide calibration record

Q
Panelboards widl be c®nsidered defective if they do not pass tests and inspections.

Prepare l@@ inspection reports, including a certified report that identifies panelboards

include at describes scanning results. Include notation of deficiencies detected, remedial
actio and observations after remedial action.

ADJUSTING

Adjust moving parts and operable component to function smoothly, and lubricate as
recommended by manufacturer.

Set field-adjustable circuit-breaker trip ranges as indicated

Load Balancing: After Substantial Completion, but not more than 60 days after Final
Acceptance, measure load balancing and make circuit changes.

1. Measure as directed during period of normal system loading.

PANELBOARDS Tetra Tech Inc.
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2. Perform load-balancing circuit changes outside normal occupancy/working schedule of
the facility and at time directed. Avoid disrupting critical 24-hour services such as fax
machines and on-line data processing, computing, transmitting, and receiving equipment.

3. After circuit changes, recheck loads during normal load period. Record all load readings
before and after changes and submit test records.

4. Tolerance: Difference exceeding 20 percent between phase loads, within a panelboard, is
not acceptable. Rebalance and recheck as necessary to meet this minimum requirement.

3.6 PROTECTION

A.  Temporary Heating: Apply temporary heat to maintain temperature according to manufacturer's

written instructions. s
END OF SECTION 26 24 16 &\O
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26 27 26
SECTION 26 27 26 — WIRING DEVICES e

PART 1 - GENERAL
11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:
1. Receptacles, receptacles with integral GFCI, and associated device plates.
2. Snap switches.
3. Wall-switch.
4. Floor service outlets, poke-through assemblies, ser |s and multioutlet
assemblies. &\\
B. Related Sections include the following: < ’
1. Division 26 Section "Raceway and Box Electrical System".

1.3 DEFINITIONS &

A. EMI: Electromagnetic interference. %
B. GFCI: Ground-fault circuitlnt
C. Pigtail: Short lead used to@ct a device to a branch-circuit conductor.

D. RFI: Radio—frequenQ&ference.

E. TVSS: Trar? ge surge suppressor.
iel

F. UTP: y@
1.4 SUBMlTT@
O

d twisted pair.

A. uct Data: For each type of product indicated.

B. Shop Drawings: List of legends and description of materials and process used for premarking
wall plates.

C. Samples: One for each type of device and wall plate specified, in each color specified.

D. Field quality-control test reports.

E. Operation and Maintenance Data: For wiring devices to include in all manufacturers' packing

label warnings and instruction manuals that include labeling conditions.

15 QUALITY ASSURANCE

Tetra Tech Inc. WIRING DEVICES
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A. Source Limitations: Obtain each type of wiring device and associated wall plate through one
source from a single manufacturer. Insofar as they are available, obtain all wiring devices and
associated wall plates from a single manufacturer and one source.

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

C. Comply with NFPA 70.

D. When installed in the elevator hoistway/pit, atop the elevator cab, outdoors, or at other wet
locations, the wiring devices shall be “NEMA 4.

1.6 COORDINATION

A. Receptacles for Owner-Furnished Equipment: Match plug confi S.
PART 2 - PRODUCTS &\
2.1 MANUFACTURERS < ’

A. Manufacturers' Names: Shortened versions
manufacturers' names are used in other Paﬁ&

parentheses) of the following

Basis-of-Design for Hazardous location; C e-Ni

Cooper Wiring Devices; a di % Cooper Industries, Inc. (Cooper).
Hubbell Incorporated:; Wir%/lce-Kellems (Hubbell), Killark.

Leviton Mfg. Compan eviton).
Pass & Seymour/L iring Devices & Accessories (Pass & Seymour).
Appleton

2.2 STRAIGHT BLADE RECEQ&ES

A. Convenience cles, 125V, 20 A: Comply with NEMAWD 1, NEMA WD 6
configuratioMNg=20R, and UL 498.

SR

1. AWgilable Products: Subject to compliance with requirements, products that may be
Oncorporated into the Work include, but are not limited to, the following:

B. Isolated-Ground, Duplex Convenience Receptacles, 125V, 20A: Comply with
NEMA WD 1, NEMA WD 6 configuration 5-20R, and UL 498.

Cooper; 5351 (single), 5352 (duplex).
Hubbell; HBL5351 (single), CR5352 (duplex).
Leviton; 5891 (single), 5352 (duplex).
Pass & Seymour; 5381 (single), 5352 (duplex).

oo ow

1. Available Products: Subject to compliance with requirements, products that may be
incorporated into the Work include, but are not limited to, the following:
2. Products: Subject to compliance with requirements, provide one of the following:
a. Hubbell; CR 5253I1G.
WIRING DEVICES Tetra Tech Inc.
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o

Leviton; 5362-1G.

3. Pass & Seymour; 1G6300.Description: Straight blade; equipment grounding
contacts shall be connected only to the green grounding screw terminal of
the device and with inherent electrical isolation from mounting strap.
Isolation shall be integral to receptacle construction and not dependent on
removable parts.

C. Tamper-Resistant Convenience Receptacles, 125V, 20 A: Comply with NEMA WD 1,
NEMA WD 6 configuration 5-20R, and UL 498.

1. Available Products: Subject to compliance with requirements, products that may be
incorporated into the Work include, but are not limited to, the following:
a. Cooper; TR8300.
b. Hubbell; HBL8300SG.
C. Leviton; 8300-SGG.
d. Pass & Seymour; 63H.

2. Description: Labeled to comply with NFPA 70, " zﬁ@e Facilities™ Acrticle,
"Pediatric Locations" Section.

2.3 GFCI RECEPTACLES C)

A. General Description: Straight blade, non-fee type. Comply with NEMA WD 1,
NEMA WD 6, UL 498, and UL 943, Clas ndNinclude indicator light that is lighted when
device is tripped. ?

B. Duplex GFCI Convenience Recep@ 5V,20 A:

2. Products: S t
: 2 (Non-Feed Type)

1. Available Products;
incorporated into tRe

to compliance with requirements, products that may be
rk include, but are not limited to, the following:
mpliance with requirements, provide one of the following:

a
b. & Seymour; (Non-Feed Type).

2.4 SNAP SWITC

|th NEMA WD 1 and UL 20.
Itches, 120/277 V, 20 A:
Available Products: Subject to compliance with requirements, products that may be

incorporated into the Work include, but are not limited to, the following:
Basis-of-design for Hazardous location; Crouse-Hinds.

a. Cooper; 2221 (single pole), 2222 (two pole), 2223 (three way), 2224 (four
way).

b. Hubbell; CS1221 (single pole), CS1222 (two pole), CS1223 (three way),
CS1224 (four way).

C. Leviton; 1221-2 (single pole), 1222-2 (two pole), 1223-2 (three way),

1224-2 (four way).

Tetra Tech Inc.
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2.5

2.6

d. Pass & Seymour; 20AC1 (single pole), 20AC2 (two pole), 20AC3 (three
way), 20AC4 (four way).

C. Pilot Light Switches, 20 A:

1. Available Products: Subject to compliance with requirements, products that may be
incorporated into the Work include, but are not limited to, the following:

a. Cooper; 2221PL for 120 V and 277 V.
b. Hubbell; HPL1221PL for 120 V and 277 V.
C. Leviton; 1221-PLR for 120 V, 1221-7PLR for 277 V.
d. Pass & Seymour; PS20AC1-PLR for 120 V.

2. Description: Single pole, with neon-lighted handle, illuminated when switch is
"ON."

D. Key-Operated Switches, 120/277 V, 20 A: :Q >
1. Available Products: Subject to compliance with requg e%&@,products that may be

incorporated into the Work include, but are not ligjite&to, the following:
Cooper; 2221L.

Hubbell; HBL1221L.

Leviton; 1221-2L. Q~

Pass & Seymour; PSZOA(&

2. Description: Single pole, wig@y—supplied key in lieu of switch handle.

WALL PLATES

oo oo

A. Single and combination ty@match corresponding wiring devices.

1. Plate-Securf o’. sews. Metal with head color to match plate finish.
2. Materia sished Spaces: Steel with white baked enamel, suitable for field

painiifig.
Ma‘@ for Unfinished Spaces: Galvanized steel Smooth, high-impact thermoplastic.
eriat for Damp Locations: Thermoplastic Cast or aluminum with spring-loaded

3.
4 422
Q” over, and listed and labeled for use in "wet locations."

B. cation, Weatherproof Cover Plates: NEMA 250, complying with type 3R
eather-resistant , die-cast aluminum or thermoplastic with lockable cover.

FINISHES
A. Color: Wiring device catalog numbers in Section Text do not designate device color.
1. Wiring Devices Connected to Normal Power System: As selected by Architect,
unless otherwise indicated or required by NFPA 70 or device listing.
2. Isolated-Ground Receptacles: Orange As specified above, with orange triangle on
face.

PART 3 - EXECUTION

WIRING DEVICES Tetra Tech Inc.
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3.1 INSTALLATION

A.

E.

Comply with NECA 1, including the mounting heights listed in that standard, unless
otherwise noted.

Coordination with Other Trades:

1.

3.

4.

Take steps to insure that devices and their boxes are protected. Do not place wall
finish materials over device boxes and do not cut holes for boxes with routers that are
guided by riding against outside of the boxes.

Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete,
dust, paint, and other material that may contaminate the raceway system, conductors,
and cables.

Install device boxes in brick or block walls so that the cover plate does not cross a
joint unless the joint is troweled flush with the face of the wall.

Install wiring devices after all wall preparation, including pa@s complete.

Conductors: \O

Do not strip insulation from conductors until ifistNgefore they are spliced or
terminated on devices.

Strip insulation evenly around the conductor ols designed for the purpose.
Avoid scoring or nicking of solid wire g ing/strands from stranded wire.
The length of free conductors at r devices shall meet provisions of

NFPA 70, Article 300, without pig#Ns.

Existing Conductors: %
a. Cut back and pigt%place all damaged conductors.
hat remain and remove corrosion and foreign matter.

b. Straighten con
C. Pigtailing ey nductors is permitted provided the outlet box is large
enough. 2 ,

Device Installation: Q~

1.

2.

signNghat they were installed before building finishing operations were complete.

Repq ices that have been in temporary use during construction or that show
eep edch wiring device in its package or otherwise protected until it is time to

cOwect conductors.
3 Q)o not remove surface protection, such as plastic film and smudge covers, until the

ast possible moment.

Connect devices to branch circuits using pigtails that are not less than 6 inches in
length.

When there is a choice, use side wiring with binding-head screw terminals. Wrap
solid conductor tightly clockwise, 2/3 to 3/4 of the way around terminal screw.
Use a torque screwdriver when a torque is recommended or required by the
manufacturer.

When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits,
splice No. 12 AWG pigtails for device connections.

Tighten unused terminal screws on the device.

When mounting into metal boxes, remove the fiber or plastic washers used to hold
device mounting screws in yokes, allowing metal-to-metal contact.

Receptacle Orientation:

Tetra Tech Inc.
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1.

Install ground pin of vertically mounted receptacles down, and on horizontally
mounted receptacles to the right.

3.2 FIELD QUALITY CONTROL

A. Perform tests and inspections and prepare test reports.

1.

In healthcare facilities, prepare reports that comply with recommendations in
NFPA 99.

2. Test Instruments: Use instruments that comply with UL 1436.

3. Test Instrument for Convenience Receptacles: Digital wiring analyzer with digital
readout or illuminated LED indicators of measurement.

B. Tests for Convenience Receptacles:

1. Line Voltage: Acceptable range is 105 to 132 V. %

2. Percent Voltage Drop under 15-A Load: A value o nt or higher is not
acceptable. \

3. Ground Impedance: Values of up to 2 ohms are g¢cefable.

4. GFCI Trip: Test for tripping values specified iff UL¢L436 and UL 943.

5. Using the test plug, verify that the device an et box are securely mounted.

6. The tests shall be diagnostic, indicating egl conductors, high resistance at the

circuit breaker, poor connections, ina ult current path, defective devices, or
similar problems. Correct circuifdgndNions, remove malfunctioning units and
S

replace with new ones, and rete%p ified above.

END OF SE@ 26 27 26
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262813

SECTION 26 28 13 - FUSES

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:
1. Cartridge fuses rated 600 V ac and less for use in the following:
Control circuits.
Motor-control centers.
Panelboards.

Switchboards. &\

Enclosed controllers.
Enclosed switches.

1.2 ACTION SUBMITTALS &

A.  Product Data: For each type of product.

13 CLOSEOUT SUBMITTALS Os

A.  Operation and maintenance data.< ,

DO 0o

PART 2 - PRODUCTS Oz

2.1 Spare-Fuse Ca 'net%all—mounted steel unit with fuse pullers for each size of fuse.

2.2 MAN @RERS: Subject to compliance with requirements, provide products by one of the
followgd asis of design: Cooper Bussmann; a division of Cooper Industries
A Edison; a brand of Cooper Bussmann; a division of Cooper Industries
B. Littelfuse, Inc.

C. Mersen, Inc.

2.3 CARTRIDGE FUSES

A.  Characteristics: NEMA FU 1, current-limiting, nonrenewable cartridge fuses with voltage
ratings consistent with circuit voltages.

Tetra Tech, Inc. FUSES
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D.

2.3

A

Type RK-1: 250/ 600-V, zero- to 600-A rating, 200 KAIC, time delay.
Type RK-5: 250 / 600V, zero- to 600-A rating, 200 kAIC, time delay.
Type CC: 600-V, zero- to 30-A rating, 200 kAIC, time delay.

Type CD: 600-V, 31- to 60-A rating, 200 KAIC, time delay.

Type J: 600-V, zero- to 600-A rating, 200 KAIC, time delay.

agrwbdE

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by
a qualified testing agency, and marked for intended location and application.

Comply with NEMA FU 1 for cartridge fuses.
Comply with NFPA 70.

Coordinate fuse ratings with utilization equipment nameplate limitations %mum fuse size
and with system short-circuit current levels.

FUSE APPLICATIONS &\
1. Service Entrance: Class RK1, time delay; Class J, ti Q
2. Feeders: Class RK1, time delay; Class RKS5, tb&ea; Class J, time delay.

3. Motor Branch Circuits: Class RK1; Clas : Llass CC, motor duty, time delay.

Cartridge Fuses:

4. Power Electronics Circuits: Class J eed; Class T, fast acting.
5. Other Branch Circuits: Class l@me delay; Class RK5, time delay; Class J, time delay.

6. Control Transformer Ci@lass CC, time delay, control transformer duty.

PART 3 - EXECUTION Q :

3.1

A

B.

3.2

A

B

Inst s in fusible devices. Arrange fuses so rating information is readable without
removinNg fuse.

Install Class R fuses for motor loads.

IDENTIFICATION

Install labels complying with requirements for identification specified in Section 260553
"ldentification for Electrical Systems" and indicating fuse replacement information inside of
door of each fused switch and adjacent to each fuse block, socket, and holder.

END OF SECTION 26 28 13
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26 28 16
SECTION 26 28 16 — ENCLOSED SWITCHES AND CIRCUIT BREAKERS L]

PART 1 - GENERAL
11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:
1. Fusible switches.
2. Nonfusible switches.
3. Shunt trip switches.
4. Molded-case circuit breakers (MCCBS). O
5.

Enclosures. &\
1.3 DEFINITIONS

A. NC: Normally closed. 0
B. NO: Normally open. &2

C. SPDT: Single pole, double throw. %
1.4 SUBMITTALS Os

A. Product Data: For each ty@nclosed switch, circuit breaker, accessory, and component
indicated. Include dineansiol™®l elevations, sections, weights, and manufacturers' technical
data on features, perQ‘pce, electrical characteristics, ratings, accessories, and finishes.

1. Enclgéu s and details for types other than NEMA 250, Type 1.
2. Currdgll and voltage ratings.
3. hort-ctrcuit current ratings (interrupting and withstand, as appropriate).
B. hwings: For enclosed switches and circuit breakers. Include plans, elevations,
e8I 0rS, details, and attachments to other work.
1. Wiring Diagrams: For power, signal, and control wiring.
C. Qualification Data: For qualified testing agency.
D. Field quality-control reports.
1. Test procedures used.
2. Test results that comply with requirements.
3. Results of failed tests and corrective action taken to achieve test results that comply

with requirements.

E. Manufacturer's field service report.

Tetra Tech Inc. ENCLOSED SWITCHES AND CIRCUIT BREAKERS
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Operation and Maintenance Data: For enclosed switches and circuit breakers to include in
emergency, operation, and maintenance manuals. In addition to items specified in
Division 01 Section "Operation and Maintenance Data," include the following:

1. Manufacturer's written instructions for testing and adjusting enclosed switches and
circuit breakers.

15 QUALITY ASSURANCE

A. Testing Agency Qualifications: Member company of NETA or an NRTL.

1. Testing Agency's Field Supervisor: Currently certified by NETA to supervise on-site
testing.

B. Source Limitations: Obtain enclosed switches and circuit brek ercurrent protective
devices, components, and accessories, within same product cg€g®&/;ffom single source from
single manufacturer.

C. Product Selection for Restricted Space: Drawings indic Qimum dimensions for enclosed
switches and circuit breakers, including clearanc n enclosures, and adjacent surfaces
and other items. Comply with indicated maxj ensions.

D. Electrical Components, Devices, and A ries: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and mag intended location and application.

E. Comply with NFPA 70.

F. When installed in the elev@istway/pit, atop the elevator cab, outdoors, or at other wet
locations, the enclos@c /circuit breakers shall be “NEMA 4”.

1.6 PROJECT CONDITQI\( >

A. Enviropge:;al imitations: Rate equipment for continuous operation under the following
con@ less otherwise indicated:

. Ambient Temperature: Not less than minus 22 deg F and not exceeding 104 deg F.
Altitude: Not exceeding 6600 feet.

B. Interruption of EXxisting Electric Service: Do not interrupt electric service to facilities
occupied by Owner or others unless permitted under the following conditions and then only
after arranging to provide temporary electric service according to requirements indicated:
1. Notify Engineer and Owner no fewer than seven (7) days in advance of proposed

interruption of electric service.
2. Indicate method of providing temporary electric service.
3. Do not proceed with interruption of electric service without Owner's written
permission.
4. Comply with NFPA 70E.
ENCLOSED SWITCHES AND CIRCUIT BREAKERS Tetra Tech Inc.
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1.7 COORDINATION
A. Coordinate layout and installation of switches, circuit breakers, and components with
equipment served and adjacent surfaces. Maintain required workspace clearances and
required clearances for equipment access doors and panels.

1.8 EXTRA MATERIALS

A. Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.

1. Fuses: Equal to 10 percent of quantity installed for each size and type, but no fewer
than three of each size and type.
2. Fuse Pullers: Two for each size and type.

PART 2 - PRODUCTS %

2.1 FUSIBLE SWITCHES

A. Manufacturers: Subject to compliance with requirements gvaNable manufacturers offering
products that may be incorporated into the Work includefbut are not limited to, the following:
Basis-of-design; Eaton Electrical Cuttler-Hammer.

1. Siemens Energy & Automation, Inc. Q~
2. Square D; a brand of Schneider Eb&c.
B. Type GD, General Duty, Single TE 40-V ac, 800 A and Smaller: UL 98 and

NEMA KS 1, horsepower rated, V& tridge fuse interiors to accommodate specified
indicated fuses, lockable handl@ pability to accept two padlocks, and interlocked with

NEMA KS 1, horse ted, with clips or bolt pads to accommodate specified indicated

cover in closed position.
C. Type HD, Heavy Dut@ixg)e, Single Throw, 240 V ac, 200 A and Smaller: UL 98 and
fuses, lockable h@ ith capability to accept three padlocks, and interlocked with cover in

closed posit%
D. Type )&ea Duty, Double Throw, 240 600-V ac, 1200 A and Smaller: UL 98 and
NENAQKNL, horsepower rated, with clips or bolt pads to accommodate specified indicated

E. Accessories:
1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum
ground conductors.
2. Neutral Kit: Internally mounted; insulated, capable of being grounded and bonded;

labeled for copper and aluminum neutral conductors.

Tetra Tech Inc. ENCLOSED SWITCHES AND CIRCUIT BREAKERS
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3. Class R Fuse Kit: Provides rejection of other fuse types when Class R fuses are

specified.

4. Auxiliary Contact Kit: Two NO/NC (Form "C") auxiliary contact(s), arranged to
activate before switch blades open.

5. Lugs: Mechanical type, suitable for number, size, and conductor material.

6. Service-Rated Switches: Labeled for use as service equipment.

7. Accessory Control Power Voltage: Remote mounted and powered; 24-V ac 120-V ac

208-V ac 240-V ac 6-V dc 12-V dc 24-V dc.

2.2 NONFUSIBLE SWITCHES

A

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
Basis-of-design; Eaton Electrical Cuttler-Hammer.

1. Siemens Energy & Automation, Inc.
2. Square D; a brand of Schneider Electric.
Type GD, General Duty, Single Throw, 600 A and Smallgf: 8 and NEMA KS 1,

horsepower rated, lockable handle with capability to accegt twQ padlocks, and interlocked
with cover in closed position.

NEMA KS 1, horsepower rated, lockable ha apability to accept three padlocks, and

Type HD, Heavy Duty, Single Throw, 240 1400 A and Smaller: UL 98 and
n iégh.c
interlocked with cover in closed position.

NEMA KS 1, horsepower rated, lo dle with capability to accept three padlocks, and

interlocked with cover in cIose@
Accessories: < ,

1. Equipment %ﬂ Kit: Internally mounted and labeled for copper and aluminum
rs

Type HD, Heavy Duty, Double Th @0 V ac, 1200 A and Smaller: UL 98 and
%wan
ifen.

ground :

2. Neuydl ternally mounted; insulated, capable of being grounded and bonded;
labelsg for copper and aluminum neutral conductors.

3. olatedGround Kit: Internally mounted; insulated, capable of being grounded and

4 uxiliary Contact Kit: One Two NO/NC (Form "C") auxiliary contact(s), arranged
to activate before switch blades open.

Hookstick Handle: Allows use of a hookstick to operate the handle.

Ob\ ed; labeled for copper and aluminum neutral conductors.

6. Lugs: Mechanical Compression type, suitable for number, size, and conductor
material.
7. Accessory Control Power Voltage: Remote mounted and powered; 24-V ac 120-V ac

208-V ac 240-V ac 6-V dc 12-V dc 24-V dc.

2.3 SHUNT TRIP SWITCHES

A.

Basis-of-Design Product: Subject to compliance with requirements, provide product
indicated on Drawings or comparable product by one of the following:

1. Cooper Bussmann, Inc.
2. Ferraz Shawmut, Inc.
3. Littelfuse, Inc.

ENCLOSED SWITCHES AND CIRCUIT BREAKERS Tetra Tech Inc.
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B. General Requirements: Comply with ASME A17.1, UL 50, and UL 98, with 200-kA
interrupting and short-circuit current rating when fitted with Class J fuses.

C. Accessories:

1. Mechanically interlocked auxiliary contacts that change state when switch is opened
and closed.

2. Form C alarm contacts that change state when switch is tripped.

3. Three-pole, double-throw, fire-safety and alarm relay; 120-V ac 24-V dc coil voltage.

4. Three-pole, double-throw, fire-alarm voltage monitoring relay complying with
NFPA 72.

2.4 MOLDED-CASE CIRCUIT BREAKERS

A. Basis-of-Design Product: Subject to compliance with requireme provide product
indicated on Drawings. Breakers indicated for Switchboard use muet g sultable for use in
existing Cutler-Hammer 120/208 volt, 1600 amp, Pow-R-Line hboard
1. Eaton Electrical Inc.; Cutler-Hammer Business .

B. General Requirements: Comply with UL 489, N 1, and NEMA AB 3, with
interrupting capacity to comply with available f ts.

C. Thermal-Magnetic Circuit Breakers: Inveu% current element for low-level overloads
and instantaneous magnetic trip elemen shovt circuits. Adjustable magnetic trip setting
for circuit-breaker frame sizes 250 A agger

D. Features and Accessories: O
1. Standard frame sizgs, tr§p ratings, and number of poles.

2. Lugs: MechaRical BPe, suitable for number, size, trip ratings, and conductor
material.

3. Applica ting:  Appropriate for application; Type SWD for switching
fluorgsc hting loads; Type HID for feeding fluorescent and high-intensity
discheQe lighting circuits.

E. All GigcuiNgreakers protecting HVAC Units must be HACR Rated.

2.5 ENC

A Enclosed Switches and Circuit Breakers: NEMA AB 1, NEMA KS 1, NEMA 250, and
UL 50, to comply with environmental conditions at installed location.

Basis-of-design; Eaton Electrical Cuttler-Hammer.

1. Indoor, Dry and Clean Locations: NEMA 250, Type 1

2. Outdoor Locations: NEMA 250, Type 3R

Tetra Tech Inc. ENCLOSED SWITCHES AND CIRCUIT BREAKERS
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PART 3 - EXECUTION

3.1 EXAMINATION
A. Examine elements and surfaces to receive enclosed switches and circuit breakers for
compliance with installation tolerances and other conditions affecting performance of the
Work.
B. Proceed with installation only after unsatisfactory conditions have been corrected.
3.2 INSTALLATION
A. Install individual wall-mounted switches and circuit breakers with tops at uniform height
unless otherwise indicated.
B. Temporary Lifting Provisions: Remove temporary lifting eyes, changglsN\gnd brackets and
temporary blocking of moving parts from enclosures and compon@
C. Install fuses in fusible devices. &\
D. Comply with NECA 1. < ’
3.3 IDENTIFICATION 0
A. Comply with requirements in Division 26 iofN'ldentification for Electrical Systems."
1. Identify field-installed condu %erconnecting wiring, and components; provide
warning signs.
2. Label each enclosure aved metal or laminated-plastic nameplate.
3.4 FIELD QUALITY CONTROL < ,
A. Testing Agency: En@-bqualified testing agency to perform tests and inspections.
B. Manufacturey ervice: Engage a factory-authorized service representative to inspect,
test, and adj omponents, assemblies, and equipment installations, including connections.
C Per@t and inspections.

. Manufacturer's Field Service: Engage a factory-authorized service representative to
inspect components, assemblies, and equipment installations, including connections,
and to assist in testing.

D. Acceptance Testing Preparation:
1. Test insulation resistance for each enclosed switch and circuit breaker, component,
connecting supply, feeder, and control circuit.
2. Test continuity of each circuit.
E. Tests and Inspections:
1. Perform each visual and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification. Certify compliance with test parameters.
ENCLOSED SWITCHES AND CIRCUIT BREAKERS Tetra Tech Inc.
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2. Correct malfunctioning units on-site, where possible, and retest to demonstrate
compliance; otherwise, replace with new units and retest.
3. Perform the following infrared scan tests and inspections and prepare reports:

a. Initial Infrared Scanning: After Substantial Completion, but not more than
60 days after Final Acceptance, perform an infrared scan of each enclosed
switch and circuit breaker. Remove front panels so joints and connections
are accessible to portable scanner.

b. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan
of each enclosed switch and circuit breaker 11 months after date of
Substantial Completion.

C. Instruments and Equipment: Use an infrared scanning device designed to
measure temperature or to detect significant deviations from normal values.
Provide calibration record for device.

4. Test and adjust controls, remote monitoring, and safeties. e damaged and
malfunctioning controls and equipment.

Enclosed switches and circuit breakers will be considered d c@hey do not pass tests

and inspections.

Prepare test and inspection reports, including a cer g)eport that identifies enclosed

switches and circuit breakers and that describ, ing results. Include notation of
deficiencies detected, remedial action taken, vations after remedial action.

3.5 ADJUSTING

A

Adjust moving parts and operab@onents to function smoothly, and lubricate as
recommended by manufacturer

o3
N
&

%O

Tetra Tech Inc.
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264313

SECTION 264313 - SURGE PROTECTION FOR LOW-VOLTAGE ELECTRICAL POWER
CIRCUITS

PART 1 - GENERAL

11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY s

A.  Section includes field-mounted SPDs for low-voltage (120 to \ wer distribution and
control equipment.

B.  Related Requirements: C)
1. Section 262413 "Switchboards" for factory-ing
2. Section 262416 "Panelboards" for factory& %l SPDs.

13 DEFINITIONS é%

A.  Inominal: Nominal discharge currentO

B. MCOV: Maximum continuous og)ng voltage.

C.  Mode(s), also Modes o tion: The pair of electrical connections where the VPR applies.

D. MOV Metal-oxiQQ; an electronic component with a significant non-ohmic current-
voltage charactgristi

E. OCPD:O &vt protective device.

F. SCCRs Qrcuit current rating.

G.  SPD: Surge protective device.

H.  VPR: Voltage protection rating.

1.4 ACTION SUBMITTALS
A.  Product Data: For each type of product.

1. Include rated capacities, operating characteristics, electrical characteristics, and furnished
specialties and accessories.

Tetra Tech, Inc. SURGE PROTECTION FOR LOW-VOLTAGE ELECTRICAL POWER CIRCUITS
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A

B.

1.6

A

1.7

A

2. Copy of UL Category Code VZCA certification, as a minimum, listing the tested values
for VPRs, Inominal ratings, MCOVs, type designations, OCPD requirements, model
numbers, system voltages, and modes of protection.

INFORMATIONAL SUBMITTALS
Field quality-control reports.

Sample Warranty: For manufacturer's special warranty.

CLOSEOUT SUBMITTALS
Maintenance Data: For SPDs to include in maintenance manuals. Oi

WARRANTY &\

Manufacturer's Warranty: Manufacturer agrees to replace 0 ce SPDs that fail in materials

or workmanship within specified warranty period. 2

PART 2 - PRODUCTS

GENERAL SPD REQUIREMENTS i

2.1
A.  SPD with Accessories: Listed angl la as defined in NFPA 70, by a qualified testing agency,
and marked for intended location pplication.
B.  Comply with NFPA 700
C.  Comply with UL 1€49.
D. MCOV of th&) shall be the nominal system voltage.
2.2 SER TRANCE AND TRANSFER SWITCH SUPPRESSOR
A.  Basis of Design shall be Eaton Electric. Approved equals include:
1. ABB USA
2. Liebert
3. Siemans
4, Square D
B.  SPDs: Comply with UL 1449, Type 1 and Type 2.
C. SPDs: Listed and labeled by an NRTL acceptable to authorities having jurisdiction as
complying with UL 1449, Type 1 and Type 2
SURGE PROTECTION FOR LOW-VOLTAGE ELECTRICAL POWER CIRCUITS Tetra Tech, Inc.
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2.3

1. SPDs with the following features and accessories:

a. Integral disconnect switch.

b. Internal thermal protection that disconnects the SPD before damaging internal
suppressor components.

C. Indicator light display for protection status.

d. Form-C contacts rated at 2 A and 24-V ac, one normally open and one normally
closed, for remote monitoring of protection status. Contacts shall reverse on failure
of any surge diversion module or on opening of any current-limiting device.
Coordinate with building power monitoring and control system.

e. Surge counter.

Comply with UL 1283.

Peak Surge Current Rating: The minimum single-pulse surge current rating per phase
shall not be less than 400 kA. The peak surge current rating shall ithmetic sum of the
ratings of the individual MOVs in a given mode.

Protection modes and UL 1449 VPR for grounded @uits with 480Y/277V and
208Y/120 V, three-phase, four-wire circuits shall not excge ollowing:

1. Line to Neutral: 1200 V for 480Y/277 V an r208Y/120 V.
2. Line to Ground: 1200 V for 480Y/277 VV 209 V for 208Y/120 V.
3. Line to Line: 2000 V for 480Y/277 VV @0 V for 208Y/120 V.

Protection modes and UL 1449 VPR foézo V, single-phase, three-wire circuits shall not

exceed the following: O
1. Line to Neutral: 700 V. < ,
2. Line to Ground: 700
3. Line to Line: 1000
SCCR: Equal or e>§;®kA.
0 KA.

Inominal Ratipd: 2

PANELE@%ESSORS
Basis o™Design shall be Eaton Electric. Approved equals include:

1. ABB USA
2. Liebert

3. Siemans
4. Square D

SPDs: Comply with UL 1449, Type 1 and Type 2.

1. Include LED indicator lights for power and protection status.
2. Internal thermal protection that disconnects the SPD before damaging internal suppressor
components.
Tetra Tech, Inc. SURGE PROTECTION FOR LOW-VOLTAGE ELECTRICAL POWER CIRCUITS
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3. Include Form-C contacts rated at 5 A and 250-V ac, one normally open and one normally
closed, for remote monitoring of protection status. Contacts shall reverse on failure of
any surge diversion module or on opening of any current-limiting device. Coordinate
with building power monitoring and control system.

Peak Surge Current Rating: The minimum single-pulse surge current withstand rating per phase
shall not be less than [100 kA] <Insert value>. The peak surge current rating shall be the
arithmetic sum of the ratings of the individual MOVSs in a given mode.

Comply with UL 1283.

Protection modes and UL 1449 VPR for grounded wye circuits with 480Y/277V and
208Y/120 V, three-phase, four-wire circuits shall not exceed the foIIowmg

Line to Ground: 1200 V for 480Y/277 V and 700 V for 208Y /
Neutral to Ground: 1200 V for 480Y/277 V and 700 V for
Line to Line: 2000 V for 480Y/277 V and 1200 V for 2 /1

Line to Neutral: 1200 V for 480Y/277 \V and 700 V for 208Yl@

ronNPE

Protection modes and UL 1449 VPR for 240/120-V, single- e, three-wire circuits shall not
exceed the following:
. Line to Neutral: 700 V. & 2
Line to Ground: 700 V.

1

2.

3. Neutral to Ground: 700 V.

4, %

Line to Line: 1200 V.

SCCR: Equal or exceed 100 KA. C)

Inominal Rating: 20 kA. 2

ENCLOSURES g
Indoor Enclosygfes: NEMA 250, Type 1.

AN

Outdoor I@ures: NEMA 250, Type 4X.

COND&TORS AND CABLES

Power Wiring: Same size as SPD leads, complying with Section 260519 "Low-Voltage
Electrical Power Conductors and Cables."

Class 2 Control Cables: Multiconductor cable with copper conductors not smaller than No. 22
AWG, complying with Section 260519 "Low-Voltage Electrical Power Conductors and
Cables."

Class 1 Control Cables: Multiconductor cable with copper conductors not smaller than No. 14
AWG, complying with Section 260519 "Low-Voltage Electrical Power Conductors and
Cables."

SURGE PROTECTION FOR LOW-VOLTAGE ELECTRICAL POWER CIRCUITS Tetra Tech, Inc.
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PART 3 - EXECUTION

3.1 INSTALLATION

A.  Comply with NECA 1.

B. Install an OCPD or disconnect as required to comply with the UL listing of the SPD.

C. Install SPDs with conductors between suppressor and points of attachment as short and straight
as possible, and adjust circuit-breaker positions to achieve shortest and straightest leads. Do not
splice and extend SPD leads unless specifically permitted by manufacturer. Do not exceed
manufacturer's recommended lead length. Do not bond neutral and ground.qConductor length
shall not exceed 3 feet. %

D.  Use crimped connectors and splices only. Wire nuts are unacceptabl\O

E.  Wiring:

1. Power Wiring: Comply with wiring methods in Sect C08519 "Low-Voltage Electrical
Power Conductors and Cables."
2. Controls: Comply with wiring methods | N 260519 “Low-Voltage Electrical
Power Conductors and Cables."
3.2 FIELD QUALITY CONTROL %E

A.  Perform the following tests and i @s with the assistance of a factory-authorized service
representative. @
1. Compare equipmen late data for compliance with Drawings and Specifications.
2. Inspect anchoragerali®gment, grounding, and clearances.
3. Verify that el @ iring installation complies with manufacturer's written installation

requiremen[< 2
B. AnSPD will@nsidered defective if it does not pass tests and inspections.
C. Prepg@gi inspection reports.
3.3 STARTUP SERVICE

A.  Complete startup checks according to manufacturer's written instructions.

B. Do not perform insulation-resistance tests of the distribution wiring equipment with SPDs
installed. Disconnect SPDs before conducting insulation-resistance tests, and reconnect them
immediately after the testing is over.

C.  Energize SPDs after power system has been energized, stabilized, and tested.

Tetra Tech, Inc. SURGE PROTECTION FOR LOW-VOLTAGE ELECTRICAL POWER CIRCUITS
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3.4 DEMONSTRATION

A.  Train Owner's maintenance personnel to operate and maintain SPDs.

END OF SECTION 264313

SURGE PROTECTION FOR LOW-VOLTAGE ELECTRICAL POWER CIRCUITS Tetra Tech, Inc.
26 4313/ Page 6 Project No. 76984-13013



265100
SECTION 26 51 00 — INTERIOR LIGHTING L]

PART 1 - GENERAL
11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A Section Includes:
1. Interior lighting fixtures, lamps, and ballasts.
2. Emergency lighting units.
3. Exit signs.
4. Lighting fixture supports. O
5.

Retrofit kits for fluorescent lighting fixtures. &\
1.3 DEFINITIONS

A. BF: Ballast factor. 0
B. CCT: Correlated color temperature. &2

C. CRI: Color-rendering index. %
D. HID: High—intensitydischargeOs
E. LER: Luminaire efficacy @

F. Lumen: Measured f lamp and luminaire, or both.

G. Luminaire: ?Q lighting fixture, including ballast housing if provided.
TA

14 ACTION SUB&

A. Pr ata: For each type of lighting fixture, arranged in order of fixture designation.
n data on features, accessories, finishes, and the following:

Physical description of lighting fixture including dimensions.

Emergency lighting units including battery and charger.

Ballast, including BF.

Energy-efficiency data.

Life, output (lumens, CCT, and CRI), and energy-efficiency data for lamps.

Photometric data and adjustment factors based on laboratory tests, complying with

IESNA Lighting Measurements Testing & Calculation Guides, of each lighting

fixture type. The adjustment factors shall be for lamps, ballasts, and accessories

identical to those indicated for the lighting fixture as applied in this project.

a. Testing Agency Certified Data: For indicated fixtures, photometric data shall
be certified by a qualified independent testing agency. Photometric data for
remaining fixtures shall be certified by manufacturer.

Tetra Tech Inc. INTERIOR LIGHTING
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b.  Manufacturer Certified Data: Photometric data shall be certified by a
manufacturer’s laboratory with a current accreditation under the National
Voluntary Laboratory Accreditation Program for Energy Efficient Lighting
Products.

B. Shop Drawings: For nonstandard or custom lighting fixtures. Include plans, elevations,
sections, details, and attachments to other work.

1. Detail equipment assemblies and indicate dimensions, weights, loads, required
clearances, method of field assembly, components, and location and size of each field
connection.

C. Installation instructions.
1.5 INFORMATIONAL SUBMITTALS
A. Coordination Drawings: Reflected ceiling plan(s) and other details, drawNp scale, on which
the following items are shown and coordinated with each other, usi om installers of

the items involved: b

1. Lighting fixtures. &\

2. Suspended ceiling components.

3. Structural members to which suspension s Q;)for lighting fixtures will be
attached.

4. Other items in finished ceiling includng owing:

a. Air outlets in inlets. &
b. Speakers. %
C. Sprinklers.
d. Smoke and fir rs.
B. Qualification Data: For qudfified @gencies providing photometric data for lighting fixtures.
C. Product Certificates:; @ each type of ballast for bi-level and dimmer-controlled fixtures, from
manufacturer.
D. Field qualityéc erorts.
E. Warram&ample of special warranty.
1.6 CLOSE MITTALS
A. eration and Maintenance Data: For lighting equipment and fixtures to include in
emergency, operation, and maintenance manuals.
1. Provide a list of all lamp types used on Project; use ANSI and manufacturers’ codes.
1.7 MAINTENANCE MATERIAL SUBMITTALS
A. Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.

1. Lamps: 20 of each type and rating installed. Furnish at least one of each type.

2. Plastic Diffusers and Lenses: 4 of each type and rating installed. Furnish at least one
of each type.

INTERIOR LIGHTING Tetra Tech Inc.

26 5100/ Page 2

Project No. 76984-13013



1.8

1.9

1.10

3. Fluorescent-fixture-mounted, emergency battery pack: One for every 2 emergency
lighting unit.

4. Ballasts: 6 of each type and rating installed. Furnish at least one of each type.

5. Globes and Guards: 4 of each type and rating installed. Furnish at least one of each
type.

6. Protective lens wraps: furnish 50 each.

QUALITY ASSURANCE

A. Luminaire Photometric Data Testing Laboratory Qualifications: Provided by manufacturers'
laboratories that are accredited under the National Volunteer Laboratory Accreditation
Program for Energy Efficient Lighting Products.

B. Luminaire Photometric Data Testing Laboratory Qualifications: Provided by an independent
agency, with the experience and capability to conduct the testing indicated, that is an NRTL
as defined by OSHA in 29 CFR 1910, complying with the IESNA Ligh Measurements
Testing & Calculations Guides.

C. Electrical Components, Devices, and Accessories: Listed and defined in NFPA 70,
by a qualified testing agency, and marked for intended locglionand application.

D. Comply with NFPA 70.

E. FM Global Compliance: Lighting fixtures for S locations shall be listed and labeled
for indicated class and division of hazard b lobal.

COORDINATION %
sig

A. Coordinate layout and installaj hting fixtures and suspension system with other
construction that penetrates ggi r is supported by them, including HVAC equipment,
fire-suppression system, ar@itlon assemblies.

WARRANTY Q~

A. Special Warrgnt mergency Lighting Batteries: Manufacturer's standard form in which
manufactureﬁ battery-powered emergency lighting unit agrees to repair or replace
compongnts of fechargeable batteries that fail in materials or workmanship within specified

Substantial Completion. Full warranty shall apply for first year, and prorated
warranty for the remaining year.

2. Warranty Period for Self-Powered Exit Sign Batteries: Two (2) years from date of
Substantial Completion. Full warranty shall apply for first year, and prorated
warranty for the remaining year.

warrd/v iod.
1?. arranty Period for Emergency Lighting Unit Batteries: Two (2) years from date of

PART 2 - PRODUCTS

2.1 MANUFACTURERS
A. Products: Subject to compliance with requirements, provide one of the products indicated on
Drawings.
Tetra Tech Inc. INTERIOR LIGHTING
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2.2 GENERAL REQUIREMENTS FOR LIGHTING FIXTURES AND COMPONENTS

A.

B.

J.

%

Recessed Fixtures: Comply with NEMA LE 4 for ceiling compatibility for recessed fixtures.

Incandescent Fixtures: Comply with UL 1598. Where LER is specified, test according to
NEMA LE 5A.

Fluorescent Fixtures: Comply with UL 1598. Where LER is specified, test according to
NEMA LE 5 and NEMA LE 5A as applicable.

HID Fixtures: Comply with UL 1598. Where LER is specified, test according to
NEMA LE 5B.

Metal Parts: Free of burrs and sharp corners and edges.

Sheet Metal Components: Steel unless otherwise indicated. For support to prevent
warping and sagging.

Doors, Frames, and Other Internal Access: Smooth ope @‘ree of light leakage under
operating conditions, and designed to permit relampingfwitRout use of tools. Designed to
prevent doors, frames, lenses, diffusers, and other ¢ nts from falling accidentally
during relamping and when secured in operatin itiop.

Diffusers and Globes: &

1. Acrylic Lighting Diffusers:
yellowing and other changeg=si®t0 aging, exposure to heat, and UV radiation.

a. Lens Thic least 0.125 inch minimum unless otherwise indicated.
b. UV stabiliged.

2. Glass: Ann@ﬂystal glass unless otherwise indicated.

Factory-Applied s: Comply with UL 1598. Include recommended lamps and ballasts.

Labels shal I%cated where they will be readily visible to service personnel, but not seen

from nganal viewing angles when lamps are in place.

1. abel shall include the following lamp and ballast characteristics:

"USE ONLY" and include specific lamp type.

Lamp diameter code (T-4, T-5, T-8, T-12, etc.), tube configuration (twin,

quad, triple, etc.), base type, and nominal wattage for fluorescent and

compact fluorescent luminaires.

C. Lamp type, wattage, bulb type (ED17, BD56, etc.) and coating (clear or
coated) for HID luminaires.

d. Start type (preheat, rapid start, instant start, etc.) for fluorescent and compact
fluorescent luminaires.

e. ANSI ballast type (M98, M57, etc.) for HID luminaires.

f. CCT and CRI for all luminaires.

Electromagnetic-Interference Filters: Factory installed to suppress conducted electromagnetic
interference as required by MIL-STD-461E. Fabricate lighting fixtures with one filter on
each ballast indicated to require a filter.

INTERIOR LIGHTING Tetra Tech Inc.
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2.3 BALLASTS FOR LINEAR FLUORESCENT LAMPS

A General Requirements for Electronic Ballasts:

1. Comply with UL 935 and with ANSI C82.11.

2. Designed for type and quantity of lamps served.

3. Ballasts shall be designed for full light output unless another BF, dimmer, or bi-level
control is indicated.

4. Sound Rating: Class A

5. Total Harmonic Distortion Rating: Less than 20 percent.

6. Transient Voltage Protection: IEEE C62.41.1 and IEEE C62.41.2, Category A or
better.

7. Operating Frequency: 42 kHz or higher.

8. Lamp Current Crest Factor: 1.7 or less.

9. BF: 0.88 or higher.

10. Power Factor: 0.95 or higher.

11. Parallel Lamp Circuits: Multiple lamp ballasts shall co @h ANSI C82.11 and
shall be connected to maintain full light output on &( amps if one or more
lamps fail. &

B. Luminaires controlled by occupancy sensors shall hav ammed-start ballasts.
C. Electronic Programmed-Start Ballasts for T8 » Comply with ANSI C82.11 and the
following:

1. Lamp end-of-life detection a utgown circuit for T5 diameter lamps.
2. Automatic lamp starting a p replacement.

P, and having automatic-r rmal protection.

1. Ballast Man@wr Certification: Indicated by label.

E. Single Ballasi;f Itiple Lighting Fixtures: Factory wired with ballast arrangements and

D. Electromagnetic Ballasts: :3@ h ANSI C82.1; energy saving, high-power factor, Class
et t

bundled extéRs#On wiring to suit final installation conditions without modification or rewiring
in the figdd.

Temperatures 0 Deg F (Minus 17 Deg C) and Higher: Electronic type rated for O deg
F (minus 17 deg C) starting and operating temperature with indicated lamp types.

F. Baor Low-Temperature Environments:

G. Ballasts for Low Electromagnetic-Interference Environments: Comply with 47 CFR 18, Ch.
1, Subpart C, for limitations on electromagnetic and radio-frequency interference for
consumer equipment.

24 BALLASTS FOR COMPACT FLUORESCENT LAMPS

Tetra Tech Inc. INTERIOR LIGHTING
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A. Description: Electronic-programmed rapid-start type, complying with UL 935 and with
ANSI C 82.11, designed for type and quantity of lamps indicated. Ballast shall be designed
for full light output unless dimmer or bi-level control is indicated:

1. Lamp end-of-life detection and shutdown circuit.

2. Automatic lamp starting after lamp replacement.

3. Sound Rating: Class A.

4. Total Harmonic Distortion Rating: Less than 20 percent.

5. Transient Voltage Protection: IEEE C62.41.1 and IEEE C62.41.2, Category A or
better.

6. Operating Frequency: 20 kHz or higher.

7. Lamp Current Crest Factor: 1.7 or less.

8. BF: 0.95 or higher unless otherwise indicated.

9. Power Factor: 0.95 or higher.

10. Interference: Comply with 47 CFR 18, Ch. 1, Subpart C, for limitations on
electromagnetic and radio-frequency interference for noncon@equipment.

2.5 EMERGENCY FLUORESCENT POWER UNIT O

A Internal Type: Self-contained, modular, battery-inverter unit; T&tory mounted within lighting

fixture body and compatible with ballast. Comply with @4.
1. Emergency Connection: Operate one flug nt Jamp(s) continuously at an output of
1100 lumens each. Connect unswitche 0 battery-inverter unit and switched
circuit to fixture ballast. x
2. Nightlight Connection: Operateese fIldrescent lamp continuously.
3. Test Push Button and Indicat % Visible and accessible without opening fixture
or entering ceiling space.
a. Push Button: test type, in unit housing, simulates loss of normal
power and ates unit operability.
b. Indicator D indicates normal power on. Normal glow indicates
trickl right glow indicates charging at end of discharge cycle.
4. Battery: Se intenance-free, nickel-cadmium type.
5. Charger tomatic, solid-state, constant-current type with sealed power transfer
relay
6. RerQTest: Switch in hand-held remote device aimed in direction of tested unit
fitiateycoded infrared signal. Signal reception by factory-installed infrared receiver
iMgsted unit triggers simulation of loss of its normal power supply, providing visual
Qonfirmation of either proper or failed emergency response.

) ntegral Self-Test: Factory-installed electronic device automatically initiates code-
required test of unit emergency operation at required intervals. Test failure is
annunciated by an integral audible alarm and a flashing red LED.

B. External Type: Self-contained, modular, battery-inverter unit, suitable for powering one or

more fluorescent lamps, remote mounted from lighting fixture. Comply with UL 924.

1.
2.
3.

4.
5.

Emergency Connection: Operate one fluorescent lamp continuously. Connect
unswitched circuit to battery-inverter unit and switched circuit to fixture ballast.
Nightlight Connection: Operate one fluorescent lamp in a remote fixture
continuously.

Battery: Sealed, maintenance-free, nickel-cadmium type.

Charger: Fully automatic, solid-state, constant-current type.

Housing: NEMA 250, Type 1 enclosure.

INTERIOR LIGHTING
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6. Test Push Button: Push-to-test type, in unit housing, simulates loss of normal power
and demonstrates unit operability.

7. LED Indicator Light: Indicates normal power on. Normal glow indicates trickle
charge; bright glow indicates charging at end of discharge cycle.
8. Remote Test: Switch in hand-held remote device aimed in direction of tested unit

initiates coded infrared signal. Signal reception by factory-installed infrared receiver
in tested unit triggers simulation of loss of its normal power supply, providing visual
confirmation of either proper or failed emergency response.

9. Integral Self-Test: Factory-installed electronic device automatically initiates code-
required test of unit emergency operation at required intervals. Test failure is
annunciated by an integral audible alarm and a flashing red LED.

2.6 BALLASTS FOR HID LAMPS

A.

Electromagnetic Ballast for Metal-Halide Lamps: Comply with ANSI C82.4 and UL 1029.
Include the following features unless otherwise indicated:

1. Ballast Circuit: Constant-wattage autotransformer or regulesi Igh-power-factor
type.

2. Minimum Starting Temperature: Minus 22 deg F (Mgfiu eg C) for single-lamp
ballasts.

3. Rated Ambient Operating Temperature: 104 defj F (40 deg C).

4. Open-circuit operation that will not reduce av fe.

5. Low-Noise Ballasts: Manufacturers' stan y-encapsulated models designed to
minimize audible fixture noise. @

Electronic Ballast for Metal-Halide La@ide the following features unless otherwise

indicated: E
1. Minimum Starting Te @ . Minus 20 deg F (Minus 29 deg C) for single-lamp

ballasts.
2 Rated Ambient O@g Temperature: 130 deg F (54 deg C).
3. Lamp end-of-Jife det®€tion and shutdown circuit.

4. Sound Rati S A.

5 Total Hm Distortion Rating: Less than 20 percent.

6 age Protection: IEEE C62.41.1 and IEEE C62.41.2, Category A or

. Tra

bett%

7. @p rrent Crest Factor: 1.5 or less.

8. POwer Factor: 0.90 or higher.

9, Onterference: Comply with 47 CFR 18, Ch. 1, Subpart C, for limitations on
electromagnetic and radio-frequency interference for nonconsumer equipment.

Protection: Class P thermal cutout.

Bi-Level Dimming Ballast: Ballast circuit and leads provide for remote control of the

light output of the associated fixture between high- and low-level and off.

a. High-Level Operation: 100 percent of rated lamp lumens.
b. Low-Level Operation: [35] [50] percent of rated lamp lumens.
C. Compatibility: Certified by ballast manufacturer for use with specific bi-

level control system and lamp type indicated. Certified by lamp
manufacturer that ballast operating modes are free from negative effect on
lamp life and color-rendering capability.

High-Pressure Sodium Ballasts: Electromagnetic type, with solid-state igniter/starter.
Igniter/starter shall have an average life in pulsing mode of 10,000 hours at an
igniter/starter-case temperature of 90 deg C.

Tetra Tech Inc.
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1. Instant-Restrike Device: Integral with ballast, or solid-state potted module, factory
installed within fixture and compatible with lamps, ballasts, and mogul sockets up to
150 W.

2. Minimum Starting Temperature: Minus 40 deg F (Minus 40 deg C).

2.7 QUARTZ LAMP LIGHTING CONTROLLER

A.

General Requirements for Controllers: Factory installed by lighting fixture manufacturer.
Comply with UL 1598.

Standby (Quartz Restrike): Automatically switches quartz lamp on when a HID lamp in the
fixture is initially energized and during the HID lamp restrike period after brief power
outages.

Connections: Designed for a single branch -circuit connection.

Switching Off: Automatically switches quartz lamp off when HIErikes.

Switching Off: Automatically switches quartz lamp «mn HID lamp reaches
approximately 60 percent light output.

2.8 EXIT SIGNS 0

A. General Requirements for Exit Signs: CogpMwith UL 924; for sign colors, visibility,
luminance, and lettering size, comply W@ rities having jurisdiction.
B. Internally Lighted Signs:
1. Lamps for AC Operati@uorescent, two for each fixture, 20,000 hours of rated
lamp life. QA
2. Lamps for AC Opewngtigh: LEDs, 50,000 hours minimum rated lamp life.
3. Self-Power it Signs (Battery Type): Integral automatic charger in a self-
containegspQWer pack.

a. y: Sealed, maintenance-free, nickel-cadmium type.

b. arger: Fully automatic, solid-state type with sealed transfer relay.
Operation: Relay automatically energizes lamp from battery when circuit

& voltage drops to 80 percent of nominal voltage or below. When normal
O voltage is restored, relay disconnects lamps from battery, and battery is
automatically recharged and floated on charger.
% d. Test Push Button: Push-to-test type, in unit housing, simulates loss of normal
power and demonstrates unit operability.

e. LED Indicator Light: Indicates normal power on. Normal glow indicates
trickle charge; bright glow indicates charging at end of discharge cycle.

f. Remote Test: Switch in hand-held remote device aimed in direction of tested
unit initiates coded infrared signal. Signal reception by factory-installed
infrared receiver in tested unit triggers simulation of loss of its normal power
supply, providing visual confirmation of either proper or failed emergency
response.

0. Integral Self-Test: Factory-installed electronic device automatically initiates
code-required test of unit emergency operation at required intervals. Test
failure is annunciated by an integral audible alarm and a flashing red LED.

4. Master/Remote Sign Configurations:
INTERIOR LIGHTING Tetra Tech Inc.
26 51 00/ Page 8 Project No. 76984-13013



2.9 EMERGENCY LIGHTING UNITS

A.

a. Master Unit: Comply with requirements above for self-powered exit signs,
and provide additional capacity in battery for power connection to remote
unit.

b. Remote Unit: Comply with requirements above for self-powered exit signs,
except omit power supply, battery, and test features. Arrange to receive full
power requirements from master unit. Connect for testing concurrently with
master unit as a unified system.

Self-Luminous Signs: Powered by tritium gas, with universal bracket for flush-ceiling, wall,
or end mounting. Signs shall be guaranteed by manufacturer to maintain the minimum
brightness requirements in UL 924 for 10 years.

Self-Luminous Signs: Using strontium oxide aluminate compound to store ambient light and
release the stored energy when the light is removed. Provide with universal bracket for flush-

ceiling, wall, or end mounting.
General Requirements for Emergency Lighting Units: Self&@nits complying with
UL 924.

1. Battery: Sealed, maintenance-free, lead-acid
2. Charger: Fully automatic, solid-state type With spaled transfer relay.
3. Operation: Relay automatically turns of"when power-supply circuit voltage

drops to 80 percent of nominal voljge € below. Lamp automatically disconnects
from battery when voltage approganes Meep-discharge level. When normal voltage is

and floated on charger.

4. Test Push Button: Pushte
and demonstrates unit oera

5. LED Indicator Li@ cates normal power on. Normal glow indicates trickle
charge; bright glowNaa@fcates charging at end of discharge cycle.

6. Wire Guardi -chrome-plated wire guard protects lamp heads or fixtures.

7. Integral JameWelay Relay: Holds unit on for fixed interval of 5 minutes when power
is res rr an outage.

8. Reré est: Switch in hand-held remote device aimed in direction of tested unit
initiatdwcoded infrared signal. Signal reception by factory-installed infrared receiver
INested unit triggers simulation of loss of its normal power supply, providing visual

Qonfirmation of either proper or failed emergency response.
ntegral Self-Test: Factory-installed electronic device automatically initiates code-

é required test of unit emergency operation at required intervals. Test failure is

annunciated by an integral audible alarm and a flashing red LED.

2.10 FLUORESCENT LAMPS

A

T8 rapid-start lamps, rated 32 W maximum, nominal length of 48 inches (1220 mm), 2800
initial lumens (minimum), CRI 75 (minimum), color temperature 4100 K, and average rated
life 20,000 hours unless otherwise indicated.

T8 rapid-start lamps, rated 17 W maximum, nominal length of 24 inches (610 mm), 1300
initial lumens (minimum), CRI 75 (minimum), color temperature 4100 K, and average rated
life of 20,000 hours unless otherwise indicated.

T5 rapid-start lamps, rated 28 W maximum, nominal length of 45.2 inches (1150 mm), 2900
initial lumens (minimum), CRI 85 (minimum), color temperature 4100 K, and average rated
life of 20,000 hours unless otherwise indicated.

Tetra Tech Inc.

INTERIOR LIGHTING
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D. T5HO rapid-start, high-output lamps, rated 54 W maximum, nominal length of 45.2 inches
(1150 mm), 5000 initial lumens (minimum), CRI 85 (minimum), color temperature 4100 K,
and average rated life of 20,000 hours unless otherwise indicated.

E. Compact Fluorescent Lamps: 4-Pin, CRI 80 (minimum), color temperature 4100 K, average
rated life of 10,000 hours at three hours operation per start[, and suitable for use with
dimming ballasts] unless otherwise indicated.

1. 13 W: T4, double or triple tube, rated 900 initial lumens (minimum).

2. 18 W: T4, double or triple tube, rated 1200 initial lumens (minimum).

3. 26 W: T4, double or triple tube, rated 1800 initial lumens (minimum).

4. 32 W: T4, triple tube, rated 2400 initial lumens (minimum).

5. 42 W: T4, triple tube, rated 3200 initial lumens (minimum).

6. 57 W: T4, triple tube, rated 4300 initial lumens (minimum).

7. 70 W: T4, triple tube, rated 5200 initial lumens (minimum).

2.11 HID LAMPS

A. High-Pressure Sodium Lamps: ANSI C78.42, CRI 21 (minimum), %erature 1900 K,
and average rated life of 24,000 hours, minimum.

1. Dual-Arc Tube Lamps: Arranged so only one of }es is lighted at one time
and, when power is restored after an outage, thefCoolgr arc tube, with lower internal
pressure, lights instantly, providing an imme to 15 percent of normal light
output.

B. Metal-Halide Lamps: ANSI C78.43, with y@?cm 65, and color temperature 4000 K.

C. Pulse-Start, Metal-Halide Lamps: Mi 'I%DRI 65, and color temperature 4000 K.

D. Ceramic, Pulse-Start, Metal-Hal} %ps: Minimum CRI 80, and color temperature 4000 K.

2.12  LIGHTING FIXTURE SUPPORT (O NENTS

A. Comply with Divisi ection "Hangers and Supports for Electrical Systems" for channel-
and angle-iron sc@ and nonmetallic channel and angle supports.

B. Single-Ste gers: 3/4-inch steel tubing with swivel ball fittings and ceiling canopy.
Finish&js xture.

C. T\A@Fm angers: Two, 3/4-inch steel tubes with single canopy designed to mount a single

inish same as fixture.

D. ires: ASTM A 641/A 641M, Class 3, soft temper, zinc-coated steel, 12 gage.

E. Wires for Humid Spaces: ASTM A 580/A 580M, Composition 302 or 304, annealed
stainless steel, 12 gage.

F. Rod Hangers: 3/16-inch minimum diameter, cadmium-plated, threaded steel rod.

G. Hook Hangers: Integrated assembly matched to fixture and line voltage and equipped with
threaded attachment, cord, and locking-type plug.

2.13 RETROFIT KITS FOR FLUORESCENT LIGHTING FIXTURES
INTERIOR LIGHTING Tetra Tech Inc.

26 51 00/ Page 10
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Reflector Kit: UL 1598, Type I. Suitable for two- to four-lamp, surface-mounted or recessed
lighting fixtures by improving reflectivity of fixture surfaces.

Ballast and Lamp Change Kit: UL 1598, Type Il. Suitable for changing existing ballast,
lamps, and sockets.

PART 3 - EXECUTION

3.1 INSTALLATION

A.

Lighting fixtures:

1. Set level, plumb, and square with ceilings and walls unless otherwise indicated.
2. Install lamps in each luminaire.

Temporary Lighting: If it is necessary, and approved by Architect, % use permanent
luminaires for temporary lighting, install and energize the minimyga™WNDEr of luminaires
necessary. When construction is sufficiently complete, remove @ porary luminaires,

disassemble, clean thoroughly, install new lamps, and reinsgx\

Remote Mounting of Ballasts: Distance between the bal@d ixture shall not exceed that
recommended by ballast manufacturer. Verify, wi st manufacturers, maximum

distance between ballast and luminaire.

Lay-in Ceiling Lighting Fixtures Supports:/se a'd as a support element.

1. Install ceiling support syste wires, independent of the ceiling suspension
devices, for each fixture.@e not more than 6 inches from lighting fixture

corners.
2. Support Clips: Fas ting fixtures and to ceiling grid members at or near each
fixture corner with{clipgthat are UL listed for the application.
L

3. Fixtures of Sizs han Ceiling Grid: Install as indicated on reflected ceiling
plans or ce ” aacoustical panel, and support fixtures independently with at least
two 3/4-4 stal channels spanning and secured to ceiling tees.

ctor Of 3.

Sud Lighting Fixture Support:

Pendants and Rods: Where longer than 48 inches brace to limit swinging.
2. Stem-Mounted, Single-Unit Fixtures: Suspend with twin-stem hangers.
Continuous Rows: Use tubing or stem for wiring at one point and tubing or rod for
suspension for each unit length of fixture chassis, including one at each end.
4. Do not use grid as support for pendant luminaires. Connect support wires or rods to
building structure.

w

Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors
and Cables."

3.2 IDENTIFICATION

Tetra Tech Inc.

INTERIOR LIGHTING
Project No. 76984-13013 26 51 00/ Page 11



A. Install labels with panel and circuit numbers on concealed junction and outlet boxes. Comply
with requirements for identification specified in Division 26 Section "ldentification for
Electrical Systems."

3.3 FIELD QUALITY CONTROL

A Test for Emergency Lighting: Interrupt power supply to demonstrate proper operation.
Verify transfer from normal power to battery and retransfer to normal.

B. Verify that self-luminous exit signs are installed according to their listing and the
requirements in NFPA 101.

C. Prepare a written report of tests, inspections, observations, and verifications indicating and
interpreting results. If adjustments are made to lighting system, retest to demonstrate
compliance with standards.

3.4 STARTUP SERVICE :Q >

A. Burn-in all lamps that require specific aging period to operat &@)rior to occupancy by
Owner. Burn-in fluorescent and compact fluorescent lamds iéended to be dimmed, for at
least 100 hours at full voltage.

35  ADJUSTING 0

A. Occupancy Adjustments: When requestggQwitgin 24 months of date of Substantial
Completion, provide on-site assistance igzadjust¥g amiable luminaires to suit actual occupied
conditions. Provide up to two visits t during other-than-normal occupancy hours for
this purpose. Some of this work equired after dark.

1. Adjust aimable lumj the presence of Architect.
?D ECTION 26 51 00
INTERIOR LIGHTING Tetra Tech Inc.
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15, 25, and 35kV Aluminum Cables
Concentric Neutral Construction

Introduction

Al equivalents and/or deviations from this specification
must be approved in writing by the General Supervisor of
the Conectiv Electric Delivery Standards Departinent.

Any cable received that does not comply with this
specification in its entirety may be rejected and returned at
the manufacturer's expense.

Conectiv has the right to discontinue business with any
company failirg to comply with this specification in its
entirety.

Any changes to design or specifications by the
mamufacturer shall require prior approval by the General
Supervisor of Conectiv Electric Delivery Standards.
Detailed approval drawings, design criteria. test data and
prototype samples shall be submitted with design or
specification change requests,

1. General

1.1 Scope

Cables furnished to this specification shall be constructed
and tested, except as noted herein, in accordance with
ICEA 5-66-524 and AEIC CS5-94 or the latest revision
thereof.

1.2 Extrusion

process.

1.3 Tapes Q‘

No tapes shall be permitted within the g @ ton of any
cable.

1.4 Qualifications Q

All suppliers must have a ¢g leir AEIC Qualification
. Test Report on file with ¢ @ v's Electric Delivery

Standards Department. Whfcation testing shall be in
accordance with AETQ TS%-94, Section M.

1.5 Compounds

All compounds used in the manufacture of cable shall be
those specified herein. Alternative compounds may be
used, provided AEIC core qualification is on file with
Conectiv's Electric Delivery Standards Department and
approval has been given in writing. Requests for variations
outside the limits of this specification shall also be in
writing. Varations granted shall apply only to the
purchase order noted in the release.

2. Conductors

2.4 Material
Conductors shall be aluminum.

2.1.2 Aluminum Conductors
All conductors shall be either hard drawn or 3/4 hard.

2.7 Conductor Shielding

The conductor shielding shall be an extruded layer of semi-
conducting cross-linked polyethylene. UCAR 0580, UCAR
0581, or UCAR 0385 are pennissible on either solid or
stranded conductor. The shield thiclgess shall be in

accordance with Table D1 of AE -94,

3. Insulation

3.1 Material &

The insulation sh nfilled UCAR TR-4202 cross-
linked thenmoseN vethvlene

Thickness and Eccentricity
thickness and eccentricity shall be in
with Table CI of AEIC CS5-94.

%Repairs
. O 0 repairs or joints shall be allowed.
Cable shall be manufactured by a triple extrusion d@

4, Shielding and Coverings

4.1.1 Insulation Shield System

The insulation shieid shall be a strippable extruded layer of
black semiconducting cross-linked polyethylene UCAR
0692 in intimate contact with the insulation. The neutral
strand indentation shall be in accordance with AEIC-
CS5-94, Table D2.

4.1.1.2 Concentric Neutrals

Shall be bare uncoated and encapsulated (embedded) for all
cables. All jackets shall be free stripping from both the
insulation shield and concentric neutral wires,

4.3 Jacket

When a jacket is specifically requested in the purchase
order, it shall be manufactured per section 7 of the latest
applicable revision of ICEA $-66-324 standards. The
jacket shall be black insulating linear low-density
polyethvlene UCAR DFDC 6425 Compound. For 3-
conductor paraliel lay cables (see table 1}, the jacket for
each phase shall have 3 permanent red marking stripes.
The stripes shall extend the full length of the cable.

PO17 / Rev 16



15, 25, and 35kV Aluminum Cables
Concentric Neutral Construction

5. Cabling, Fillers and Circuit
Identification

5.5 Conductor or Circuit ldentification

5.5.1 Power Cables

In addition to the requirements of Section I of AEIC CS3-
94, the cabie shall have non-repeating sequential footage
markings, not exceeding 36 inches sequentially and
durably marked on the jacket or on the semiconducting
insulation shield when a jacket is not applied. The non-
repeating sequential footage markings will commence at
the beginning of each calendar year and terminate at the
end of that year. Cables with jackets shall be marked in
accordance with the latest edition of the National Electrical
Safety Code ANSI C2 Section 350G.

6. Testing and Test Methods

6.1 Required Supplier Information

In addition to the required ICEA and AEIC tests, the
following information for each shipping reci shall be
reported on the corresponding Certified Test Report:

A) Supplier’s Insulation Compound (e.g. HFDS 4202)

B) Supplier’s Insulation Shield Compound (e.g.
HFDA 0692)

C) Supplier’s Conductor Shield Compound (e.g.
HFDA 0581)

E) Minimum Conductor Shield Thickness
F) Minimum Insuiation Thickness

G} Average Insulation Thickness

H) Minimum Diameter Over Insulat:o

I) Maximum Diameter Over Insu QA

D) Supplier’s Jacket Compound (e.g. DFDC 6425( Ol

J}  Minimum Insulation Shield Thi

K) Minimum Jacket Thickne

L) Average Jacket Thickng
M) Stripping Tension of ulauon Shield

N) Shipping Reel Size

6.2 Approval

Approval of cable samples and Certified Test Reports prior
to shipment is required for all primary voliage cable. A
two-foot sample with the concentric neutral wires intact
and a Certified Test Report from each shipping reel must
be received by Conectiv's Electric Delivery Standards
Department at least three weeks before the “Required
Date” specified on the purchase order. This requiremnent is
to allow for sample testing and review of the Certified Test
Reports. Notification of sample approval or disapproval
will be made by Conectiv within this three-week period.

{Conectiv reserves the right to waive prior sample
approval, in which case the samples and test reports must
be shipped concurrently with the rest of the order.) Any
mutually agreed upon exceptions to the approval process
between Conectiv and any approved supplier will be
authorized in writing by Electric Delivery Standards
Department. Cable samples and Certified Test Reports
should be sent to Conectiv. NCRO Stores Department,
Route 273 & 1-95, Newark. DE 19714, Attention: Electric
Delivery Standards.

6.16 Partial Discharge Test

The partial discharge tests shall havg a requirement of 5 pc
or less through four (4) times rate%o ground voltage;
not to exceed the 3 minute A. ey, Voitage required in
AEIC CS5-94, Table Cl. Thnt Discharge

Characteristic (ADC) sh - nined via an X-Y
recording and submitt evaluation with the test

Ieports.
7. Construgti Specific Types
Cables wi onductors 1/0 AWG or smaller shall

ith full neutral in accordance with
4, Table 7.3. Cables with central conductors
2/ G Or larger shall be manufactured with one-third

n accordance with Table 7.6, Concentric neutral

\ .
éuctors are 1o be bare copper.

8. Shipping

The cable shall be shipped on nonreturnable wood reels
meeting the requirements of NEMA WC26, unfess
otherwise noted, in lengths (+10%) and on reels not to
exceed the limitations specified in Table 1. The arbor hole
shall be no less thar 3-1/16 inches in diameter. The drum
size shall never be less than the approved minimum
bending radius of the wire placed on the reel. The
maximum gross weight of the reel and cable shall not
exceed 7500#,. A durable, water-resistant iabel shall be
securely attached to each flange of the reel indicating
purchase order number, name of manufacturer, feet of
cable on reel, description of cable, tare and gross weight of
reel, and the first and last sequentiaf footage numbers
printed on the cable. Cable ends must be adequately sealed
to preveni moisture ingress. Shipment is to be via open top
or flat bed truck.

PO17 / Rev 16



3430-2505 CABLE,25KV,2C,AL,1/0SOL,260 MIL

ITEM NAME: CABLE, POWER, ELECTRICAL

ELECTRIC DELIVERY STANDARDS SPEC: PO17, REV. 15,
12/98

PACKAGING: NR WOOD REEL 5000° MAXIMUM FLANGE

DIAM. 82", MAXIMUM OVERALL WIDTH 52".

CONDUCTOR: 1/0 SOL AL, WITH 16#14 BARE COPPER

CONCENTRICS.

INSULATION: 25KV, 260MIL (100%), TRXLPE

JACKET: 506 MIL LLDPE INSULATING JACKET

SHIPPING: FLAT BED OR OPEN TOP-SHIP REELS UPRIGHT
(PER SPEC, P137)

CABLE WEIGHT: APPROX. .748 LBS/FT

53
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15, 25, and 35kV Aluminum Cable.
Concentric Neutral Construction

Table 1 - Cable and Reel Dimensional Spec%fications

Jacketed Cable
9500-1641 15 1/0  SOL L 4000 66" 34 & 220 16414 50 680
9500-1642 C 15 110 SOL 1 7000 66" \t&_}‘ 220 16414 50 2.04
3430-2505 V’ 25 110 SOL 1 5000 82" ' 260 16414 50 0.815
0106-9848 35 170 SOL i 5000 52" 345 16414 50 1.034
9900-9222 C H 4/0 CBC ) 2000 78 48” 200 16414 50 1.070
0106-9855 B 35 500 CRS 37 2000 " 52" 345 16412 80 2.172
3431-5044 A 25 1000 CRS 61 82" 52" 260 1649 80 3.028
0106-9947 A 35 1000 CRS 61 :m 82" 52" 345 1649 80 3.357

Strand Type:

SOL = Solid
CRS = Compact Round
cBC = ClassBCo

¥

C - 3-1 Conductor Parallel Lay

Notes:

A - 58 Strands Minimum

B - 35 Strands Minimum &
Indicates Change %

P017 / Rev 16



QUANTITY DESCRIPTION DELMARVA STOCK N

Load Break Elbow Terminators

/ / 15 kV Elbow for 15 kV Cable #1/.0 so‘iid@mil. 3905-0182
Manufactured by:

Elastimold #165LRR-FB-230

- GE #9UOTABE434 OC)
% 15 kV Elbow for 25 kV Ca@vg olid, 260 mil. 3905-0083

Manufactured by:

Elastimold #165LRR-GAB-

GE #9UQTABE474

RTE #2604509854M O X
Kearney #1115C

/ / 15 kV Elb 35 kV Cable #1/0 soiid, 345 mil. 3905-0109
Manufac y: .
RTE Q B26 '

[/ 5%Y Elbow for 25 kV Cable #1/0 solid, 260 mil. 3905-1784
nufactured by:
#3U0TBBES74
RTE #2604741BO7M
Elastimold #271-LR-GB-230-CS580

KEG/ach
8/23/83
Page Two
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1/84 J‘{

_|revision no: 3

=

%

|apprOVES. 45U

oATe: LIS Jomawn By: {47 [cHecken sv:

or indoor (switchgear)

Oifferent grounding mechanisms for
each manufacturer and appiication,
By following the instructfon sheet suppl{
able to determine the prefarred grounding
construction,
fmperative that a ground connection be
the electrical stresses fn this area,

i.e,,

( \
H
LI
2;53
“;__: Conductor Size Cable
::(é : Insulation
ol 'y HOR| TORTAL Leve)
iytin it MOUNTING
HL SURFACT
. i . .
HOTE 1 -
R
{
) 1/0 TERKIKATOR Q~
&

' 4/0 TERKINA
T % L
[ VOLT RATING [ SIZE G

~ 15KV . 170 SOLID A W
o " Q ELASTIMOLD
'zii : - ELASTIMOLD
35KV ' Q~ {GE .
“ ; o ELASTIMOLD
15KV 4 R GE }
« Q ELASTIMOLD
15KV P RS0KCHMIL 143
. & T ELASTIMOLD
: 2 GE -
: "1 500KCHIL {ELASTIMOLD
750KCMIL iGE_.
« " 'ELASTIMOLD
BKY " GE
, 3I5KY " GE
! “ oo . ELASTIMOLD. -
' 15KV | 1000KCHIL GE
: 4T , GE
i 35KV « _GEM

' CATALOG §#
© #5601-2W/MB3BK
6THG-FB0230-4-CS751
~SCO001-MB3

16THG-GAB- 230-4-CS751

1 9UOBHEH130

35MTGHABO10400CS3748
9U0BGZGI50KA
16THG-GBO270W/21MA-GB
SUOBHNH154 :
35MTGHA3504111-CS3748
9UOBKNH124
35MTG-JB45010221/CS374D
9U08BNVHI 28
35MTGIB75082214/35MT
9U08PVHI28

SU0BRUH738 S
35MTG-PA600-10-2-21CS727
9UOBNKK118

9U0BRWH128

JU0B5WH1 38

the base of the terminator can vary with
{ndoor or gutdoor terminations,
ed with the kit, you should be
method for outdoor (riser poles)
- Regardless of the methody
made at this point to help relieve

OELMARVA POWER & LIGHT COMPANY
ELECTRIC CONSTRUCTION STANDARDS'

DISTRIRUTION

T r————

. \
SINGLE PHASE PRIMARY TERMINATI
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270528

SECTION 27 05 28 - PATHWAYS FOR COMMUNICATIONS SYSTEMS

11 RELATED DOCUMENTS

PART 2 - GENERAL

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

2.2 SUMMARY %

A. Section Includes:

Metal conduits and fittings. &\

Metal wireways and auxiliary gutters.

Surface pathways. C)
. Boxes, enclosures, and cabinets.
B.  Related Requirements: &2
1. Section 26 05 33 "Raceways and B % Electrical Systems" for conduits, wireways,
surface raceways, boxes, enclosué nets, and faceplate adapters serving electrical

systems. O
2.3 DEFINITIONS Q

A. GRC: Galvanized rigi onduit.

B. IMC: IntermediatQt nduit.
,&rTALs

2.4 ACTION@\A
A. Pro@ a: For surface pathways, wireways and fittings, floor boxes, hinged-cover
los

enc s, and cabinets.

NS S

B.  Shop Drawings: For custom enclosures and cabinets. Include plans, elevations, sections, and
attachment details.
2.5 INFORMATIONAL SUBMITTALS

A.  Coordination Drawings: Pathway routing plans, drawn to scale, on which the following items
are shown and coordinated with each other, using input from installers of items involved:

1. Structural members in paths of pathway groups with common supports.

Tetra Tech Inc. PATHWAYS FOR COMMUNICATIONS SYSTEMS
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2. HVAC and plumbing items and architectural features in paths of conduit groups with
common supports.

B.  Seismic Qualification Certificates: For pathway racks, enclosures, cabinets, equipment racks
and their mounting provisions including those for internal components, from manufacturer.

C.  Source quality-control reports.

PART 3 - PRODUCTS

3.1 METAL CONDUITS AND FITTINGS

A.  Manufacturers: Subject to compliance with requirements, available
products that may be incorporated into the Work include, but are no

acturers offering
to, the following:

AFC Cable Systems, Inc.
Alflex, Inc.

Allied Tube & Conduit. C)
Anamet Electrical, Inc.

Electri-Flex Company. Q~
Manhattan/CDT/Cole-Flex &

Maverick Tube Corporation
O-Z/Gedney.
Wheatland Tube Company. %

B.  General Requirements for Metal Q nd Fittings:

©CoNoA~WNE

1. Listed and labeled as_defin NFPA 70, by a qualified testing agency, and marked for
intended location a jcation.

2. Comply with Tl .
C. GRC: Comply WiQNQCSO.l and UL 6.
IMC: Com ith ANSI C80.6 and UL 1242.
E. EMT: with ANSI C80.3 and UL 797.
F. Fittin;%Metal Conduit: Comply with NEMA FB 1 and UL 514B.

1. Fittings for EMT:

o

a. Material: Steel.
b. Type: Setscrew.

2. Expansion Fittings: PVC or steel to match conduit type, complying with UL-467, rated
for environmental conditions where installed, and including flexible external bonding
jumper.

PATHWAYS FOR COMMUNICATIONS SYSTEMS Tetra Tech Inc.
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G. Joint Compound for IMC or GRC: Approved, as defined in NFPA 70, by authorities having
jurisdiction for use in conduit assemblies, and compounded for use to lubricate and protect
threaded conduit joints from corrosion and to enhance their conductivity.

3.2 METAL WIREWAYS AND AUXILIARY GUTTERS

A.  Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. Cooper B-Line, Inc.
2. Hoffman.
3. Square D.

B.  Description: Sheet metal, complying with UL 870 and NEMA 250, sunless otherwise
indicated, and sized according to NFPA 70.

C.  Fittings and Accessories: Include covers, couplings, offsets, ﬁwxpansion joints, adapters,
hold-down straps, end caps, and other fittings to match %te ith wireways as required for

complete system.
D.  Wireway Covers: Screw-cover type unless other;v(@hted.

E. Finish: Manufacturer's standard enamel finisl%

3.3 SURFACE PATHWAYS Os

A.  General Requirements for Surfac@wways:

1. Listed and labeled ined in NFPA 70, by a qualified testing agency, and marked for
intended locatio plication.
-B.

2 Complywithéa
B.  Surface MetalgPathtays: Galvanized steel with snap-on covers complying with UL 5.
Manufacturef’s Sandard enamel finish in color selected by Architect.

1. i etal Conduit in all Class I, Division Il hazardous locations.

3.4 BOXES, ENCLOSURES, AND CABINETS

A.  Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. Adalet.
2. Cooper Technologies Company; Cooper Crouse-Hinds.
3. EGS/Appleton Electric.
4. Milbank Manufacturing Co.
5. Mono-Systems, Inc.
6. 0-Z/Gedney.
7. RACO; Hubbell.
Tetra Tech Inc. PATHWAYS FOR COMMUNICATIONS SYSTEMS
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8. Robroy Industries.

9. Thomas & Betts Corporation.

10.  Wiremold / Legrand.

11.  Hubbell-Killark

General Requirements for Boxes, Enclosures, and Cabinets:

1. Comply with TIA-569-B.

2. Boxes, enclosures and cabinets installed in wet locations shall be listed for use in wet
locations.

Sheet-Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A.

Box extensions used to accommodate new building finishes shall be é\e material as

recessed box. O

Small Sheet Metal Pull and Junction Boxes: NEMA OS 1. &

Hinged-Cover Enclosures: Comply with UL 50 and NEMA @ype 1 with continuous-hinge
cover with flush latch unless otherwise indicated.

1. Metal Enclosures: Steel, finished inside an ¥ manufacturer's standard enamel.
2. Interior Panels: Steel; all sides finished wi amufacturer's standard enamel.

Cabinets: %
1. NEMA 250, Type 1, galvaniz ﬁbox with removable interior panel and removable

Hinged door in front covef{ witly flush latch and concealed hinge.

Key latch to match pgaglboaees.
Metal barriers to se@iring of different systems and voltage.

Accessory feet yfitng Nequired for freestanding equipment.
NonmetaII shall be listed and labeled as defined in NFPA 70, by a qualified

S~ LN

testing age and marked for intended location and application.

PART 4 - EXECU@
41 PATH§AY APPLICATION

A.  Indoors: Apply pathway products as specified below unless otherwise indicated:
1. Exposed, Not Subject to Physical Damage: EMT.
2. Exposed, Not Subject to Severe Physical Damage: EMT.
3. Concealed in Ceilings and Interior Walls and Partitions: EMT.
4, Boxes and Enclosures: NEMA 250 Type 1.
5. Class I, Division Il Hazardous locations: RMC.

B.  Minimum Pathway Size: 3/4-inch trade size, or as noted on the Drawings. Minimum size for
optical-fiber cables is 1 inch.

PATHWAYS FOR COMMUNICATIONS SYSTEMS Tetra Tech Inc.
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4.2

Pathway Fittings: Compatible with pathways and suitable for use and location.

1. Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings unless
otherwise indicated. Comply with NEMA FB 2.10.

2. EMT: Use compression, steel fittings. Comply with NEMA FB 2.10.

Install surface pathways only where indicated on Drawings.

INSTALLATION
Comply with NECA 1, NECA 101, and TIA-569-B for installation requirements except where

requirements on Drawings or in this article are stricter. Comply with NECA&L02 for aluminum
pathways. Comply with NFPA 70 limitations for types of pathways ed in specific

occupancies and number of floors Q
Keep pathways at least 6 inches from parallel runs of flues and s X ot-water pipes. Install
horizontal pathway runs above water and steam piping.

Complete pathway installation before starting conductor jns yon.

Comply with requirements in Section 260529 "H d Supports for Electrical Systems"
for hangers and supports.

Arrange stub-ups so curved portions of ens%)t visible above finished slab.

Install no more than the equivalent o -degree bends in any pathway run. Support within
12 inches of changes in dlrectlon¢‘2 ong radius ells for all optical-fiber cables.

Conceal conduit and EMT hed walls, ceilings, and floors unless otherwise indicated.
Install conduits parallel orlcular to building lines.
Support conduit wit 'r@ches of enclosures to which attached.
Stub-ups to A e&essed Ceilings:
. Us@%&r pathways.

1

2. nduit bushing or insulated fitting to terminate stub-ups not terminated in hubs or
¥ enclosure

Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes

or cabinets. Install insulated bushings on conduits terminated with locknuts.

Install pathways square to the enclosure and terminate at enclosures with locknuts. Install
locknuts hand tight plus 1/4 turn more.

Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove coatings in
the locknut area prior to assembling conduit to enclosure to assure a continuous ground path.

Cut conduit perpendicular to the length. For conduits of 2-inch trade size and larger, use roll
cutter or a guide to ensure cut is straight and perpendicular to the length.

Tetra Tech Inc. PATHWAYS FOR COMMUNICATIONS SYSTEMS
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4.3

Install pull wires in empty pathways. Use polypropylene or monofilament plastic line with not
less than 200-Ib tensile strength. Leave at least 12 inches of slack at each end of pull wire. Cap
underground pathways designated as spare above grade alongside pathways in use.

Surface Pathways:

1. Install surface pathway for surface telecommunications outlet boxes only where
indicated on Drawings.
2. Install surface pathway with a minimum 2-inch radius control at bend points.

3. Secure surface pathway with screws or other anchor-type devices at intervals not
exceeding 48 inches and with no less than two supports per straight pathway section.
Support surface pathway according to manufacturer's written instructions. Tape and glue
are not acceptable support methods.

Install pathway sealing fittings at accessible locations according to N nd fill them with
listed sealing compound. For concealed pathways, install each fittipgl sh steel box with a
blank cover plate having a finish similar to that of adjacent plau@rfaces. Install pathway

sealing fittings according to NFPA 70. C)

Install devices to seal pathway interiors at accessible It@ . Locate seals so no fittings or
boxes are between the seal and the following chang onments. Seal the interior of all
pathways at the following points:

1. Where conduits pass from warm to @lions, such as boundaries of refrigerated
spaces.
2. Where an underground service pa nters a building or structure.

3. Where otherwise required by :

individually indicated, give &0 ADA requirements. Install boxes with height measured
to bottom of box unless ot@v indicated.

Recessed Boxes in Q/ Walls: Saw-cut opening for box in center of cell of masonry block,
nb

Mount boxes at heights indic@n Drawings. If mounting heights of boxes are not
rity™to

and install box flu ith surface of wall. Prepare block surface to provide a flat surface for a
raintight conng€tion between box and cover plate or supported equipment and box.

Horizont@parate boxes mounted on opposite sides of walls so they are not in the same
vertical I

Support®boxes of three gangs or more from more than one side by spanning two framing
members or mounting on brackets specifically designed for the purpose.

Fasten junction and pull boxes to or support from building structure. Do not support boxes by
conduits.

SLEEVE AND SLEEVE-SEAL INSTALLATION FOR COMMUNICATIONS
PENETRATIONS

Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply
with requirements in Section 26 05 33 "Raceway and Boxes for Electrical Systems."

PATHWAYS FOR COMMUNICATIONS SYSTEMS Tetra Tech Inc.
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44 FIRESTOPPING

A.  Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore
original fire-resistance rating of assembly.

4.5 PROTECTION
A.  Protect coatings, finishes, and cabinets from damage or deterioration.

1. Repair damage to galvanized finishes with zinc-rich paint recommended by
manufacturer.

N
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280513
SECTION 28 0513 - CONDUCTORS & CABLES FOR ELECTRONIC SAFETY & SECURITY

PART 1 GENERAL
1.01 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary

Conditions and Division 01 Specification Sections, apply to this Section.
1.02 SUMMARY
A Section Includes:

Low-voltage control cabling.

Control-circuit conductors.
Fire alarm wire and cable. O

el N

Identification products. \
1.03 DEFINITIONS &

A. BICSI: Building Industry Consulting Service Interna

B. EMI: Electromagnetic interference. &

C. IDC: Insulation displacement connectog

D. Low Voltage: Asdefinedin NFPA%urcuits and equipment operating at less than 50 V
or for remote-control and signa@ er-limited circuits.

E. Open Cabling: Passing tel@nunications cabling through open space (e.g., between the

studs of a wall cavity!a
F. RCDD: Registe@o munications Distribution Designer.
1.04 ACTION s@lTTALs

A ProQ[‘) . For each type of product.
1.05 ATIONAL SUBMITTALS

A Qualification Data: For qualified layout technician, installation supervisor, and field
inspector.
B. Source quality-control reports.
C. Field quality-control reports.
Tetra Tech Inc. CONDUCTORS AND CABLES FOR ELECTRONIC SAFETY AND SECURITY
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1.06

1.07

1.08

PART 2

2.01

2.02

QUALITY ASSURANCE
Testing Agency Qualifications: An NRTL.

1. Testing Agency's Field Supervisor: Currently certified by BICSI as an RCDD to
supervise on-site testing.

When installed in the elevator hoistway/pit, atop the elevator cab, outdoors, or at other wet
locations, the conductors/cables shall be “NEMA 4.

DELIVERY, STORAGE, AND HANDLING

Inspect cables upon receipt at Project site.

FIELD CONDITIONS

Do not install conductors and cables that are wet, moisture da mold damaged.

1. Indications that wire and cables are wet or moisjufe aged include, but are not
limited to, discoloration and sagging of factori acking materials.

Environmental Limitations: Do not deliver or i , optical fiber, and coaxial cables
and connecting materials until wet work in sp plete and dry, and temporary HVAC
system is operating and maintaining al t perature and humidity conditions at
occupancy levels during the remainder %c struction period.

PRODUCTS é

PERFORMANCE REQUI S

Surface-Burning Chagagteristi€s: Comply with ASTM E 84; testing by a qualified testing
agency. <2~

by a qualifiet\€sting agency, and marked for intended location and application.

Electrical C%@, Devices, and Accessories: Listed and labeled as defined in NFPA 70,

LO OMNJAGE CONTROL CABLE

able: NFPA 70, Type CMG.

=

One pair, twisted, No. 16 AWG, stranded (19x29) and No. 18 AWG, stranded
(19x30) tinned copper conductors.

PVC insulation.

Unshielded.

PVC jacket.

Flame Resistance: Comply with UL 1581.

okrown

Plenum-Rated, Paired Cable: NFPA 70, Type CMP.

1. One pair, twisted, No. 16 AWG, stranded (19x29) and No. 18 AWG, stranded
(19x30) tinned copper conductors.

2. PVC insulation.

3. Unshielded.

CONDUCTORS AND CABLES FOR ELECTRONIC SAFETY AND SECURITY Tetra Tech Inc.
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2.03

A

B.
2.04

A.

B.

C.

D.
2.05

A.

B.

C.
PART 3
3.01

A
3.02

A.

4. PVC jacket.
5. Flame Resistance: Comply with NFPA 262.

CONTROL-CIRCUIT CONDUCTORS

Class 1 and Class 2 Control Circuits: Stranded copper, Type THHN-THWN, complying with
UL 83, in raceway.

Class 3 Remote-Control and Signal Circuits: Stranded copper, Type TW or TF, complying
with UL 83.

FIRE ALARM WIRE AND CABLE

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. Comtran Corporation. :Q >

2. Genesis Cable Products; Honeywell International, Inc. O

3. Rockbestos-Suprenant Cable Corp. \

4. West Penn Wire.

General Wire and Cable Requirements: NRTL lis labeled as complying with

NFPA 70, Article 760.

Signaling Line Circuits:  Twisted, shi&air, size as recommended by system

manufacturer.

Non-Power-Limited Circuits: S@yper conductors with 600-V rated, 75 deg C,

color-coded insulation. O

1. Low-Voltage Circ@lo. 16 AWG, minimum.

2. Line-Voltage ycuits® No. 12 AWG, minimum.
SOURCE QUA@ENTROL

Testing AgeQ Engage a qualified testing agency to evaluate cables.

Cab ® considered defective if it does not pass tests and inspections.
Qest and inspection reports.

EXECUTION

INSTALLATION OF HANGERS AND SUPPORTS

Comply with requirements in Division 26 Section "Hangers and Supports for Electrical
Systems" for installation of supports for cables.

WIRING METHOD
Install wiring in metal pathways and wireways.

1. Minimum conduit size shall be 3/4 inch. Control and data transmission wiring shall
not share conduit with other building wiring systems.

Tetra Tech Inc.
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2. Use rigid metal conduit in all Class I, Division Il Hazardous locations.

B. Install cable, concealed in accessible ceilings, walls, and floors when possible.
C. Wiring within Enclosures:

1. Bundle, lace, and train conductors to terminal points with no excess and without
exceeding manufacturer's limitations on bending radii.

2. Install lacing bars and distribution spools.

3. Separate power-limited and non-power-limited conductors as recommended in
writing by manufacturer.

4. Install conductors parallel with or at right angles to sides and back of enclosure.

5. Connect conductors that are terminated, spliced, or interrupted in any enclosure
associated with intrusion system to terminal blocks.

6. Mark each terminal according to system's wiring diagrams.

7. Make all connections with approved crimp-on terminal spa S, pressure-type
terminal blocks, or plug connectors. O

3.03 INSTALLATION OF CONDUCTORS AND CABLES &\
A. Comply with NECA 1. C)
B. Conductors: Size according to system manufac @tten instructions unless otherwise
indicated. @
C. General Requirements for Cabling: %&

1. Comply with TIA/EIA-SG%

2. Comply with BICSI IT, 6, "Cable Termination Practices.”

3. Terminate all con 0 cable shall contain unterminated elements. Make
terminations only @ated outlets, terminals, and cross-connect and patch panels.

4. Cables may ngbe spitCed. Secure and support cables at intervals not exceeding 30
inches and %e than 6 inches from cabinets, boxes, fittings, outlets, racks,
frames, @ inals.

5. Bungit, , and train conductors to terminal points without exceeding
mar@urer's limitations on bending radii, but not less than radii specified in

ICSI FTSIM, "Cabling Termination Practices" Chapter. Install lacing bars and
diibution spools.

6, O)o not install bruised, kinked, scored, deformed, or abraded cable. Do not splice
cable between termination, tap, or junction points. Remove and discard cable if
damaged during installation and replace it with new cable.

7. Cold-Weather Installation: Bring cable to room temperature before dereeling. Heat
lamps shall not be used for heating.

8. Pulling Cable: Comply with BICSI ITSIM, Ch. 4, "Pulling Cable.” Monitor cable
pull tensions.

D. Open-Cable Installation:

1. Install cabling with horizontal and vertical cable guides in telecommunications spaces
with terminating hardware and interconnection equipment.

2. Suspend copper cable not in a wireway or pathway a minimum of 8 inches above
ceilings by cable supports not more than 60 inches apart.

3. Cable shall not be run through structural members or in contact with pipes, ducts, or
other potentially damaging items.

CONDUCTORS AND CABLES FOR ELECTRONIC SAFETY AND SECURITY Tetra Tech Inc.
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3.04

Installation of Cable Routed Exposed under Raised Floors or through Plenum Spaces:

1. Install plenum-rated cable only.
2. Install cabling after the flooring system has been installed in raised floor areas.
3. Coil cable 72 inches long shall be neatly coiled not less than 12 inches in diameter

below each feed point.
Separation from EMI Sources:

1. Comply with BICSI TDMM and TIA-569-B recommendations for separating
unshielded copper voice and data communication cable from potential EMI sources,
including electrical power lines and equipment.

2. Separation between open communications cables or cables in nonmetallic raceways
and unshielded power conductors and electrical equipment shal] be as follows:

um of 5 inches.
A minimum of 12

a. Electrical Equipment Rating Less Than 2 kKVA: A«=QN
b. Electrical Equipment Rating between 2 and
minimum of 24 inches.

inches.
C. Electrical Equipment Rating More Than X
3. Separation between communications cables nded metallic raceways and

unshielded power lines or electrical equj all be as follows:

a. Electrical Equipment Ra&tin&se han 2 kVA: A minimum of 2-1/2 inches.

b. Electrical Equipment Rati tween 2 and 5 kVA: A minimum of 6
inches. @

C. Electrical Equipm@ng More Than 5 kVA: A minimum of 12 inches.

4, Separation betwee @n grounded metallic raceways and power lines and
electrical equipmeRt lodated in grounded metallic conduits or enclosures shall be as

follows:

a. % &I Equipment Rating Less Than 2 kVA: No requirement.

b. Q ecirical Equipment Rating between 2 and 5 kVA: A minimum of 3
inches.
Electrical Equipment Rating More Than 5 kVA: A minimum of 6 inches.

5 Oeparation between Cables and Electrical Motors and Transformers, 5 kVA or HP
and Larger: A minimum of 48 inches.

E‘ b Separation between Cables and Fluorescent Fixtures: A minimum of 5 inches.

FIRE ALARM WIRING INSTALLATION
Comply with NECA 1 and NFPA 72.

Wiring Method: Install wiring in metal raceway according to Division 26 Section "Raceways
and Boxes for Electrical Systems."

1. Install plenum cable in environmental air spaces, including plenum ceilings.

2. Fire alarm circuits and equipment control wiring associated with the fire alarm
system shall be installed in a dedicated raceway system. This system shall not be
used for any other wire or cable.

Tetra Tech Inc.
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3.05

3.06

3.01

A

Wiring Method:

1. Cables and raceways used for fire alarm circuits, and equipment control wiring
associated with the fire alarm system, may not contain any other wire or cable.

2. Fire-Rated Cables: Use of 2-hour, fire-rated fire alarm cables, NFPA 70, Types Ml
and Cl, is not permitted.

3. Signaling Line Circuits: Power-limited fire alarm cables shall not be installed in the
same cable or raceway as signaling line circuits.

Wiring within Enclosures: Separate power-limited and non-power-limited conductors as
recommended by manufacturer. Install conductors parallel with or at right angles to sides and
back of the enclosure. Bundle, lace, and train conductors to terminal points with no excess.
Connect conductors that are terminated, spliced, or interrupted in any enclosure associated
with the fire alarm system to terminal blocks. Mark each terminal according to the system's
wiring diagrams. Make all connections with approved crimp-on teyminal spade lugs,
pressure-type terminal blocks, or plug connectors.

Cable Taps: Use numbered terminal strips in junction, pull, a d@ boxes, cabinets, or
equipment enclosures where circuit connections are made. \

Color-Coding: Color-code fire alarm conductors differe@om the normal building power
wiring. Use one color-code for alarm circuit wiring other for supervisory circuits.
Color-code audible alarm-indicating circuits dif@ om alarm-initiating circuits. Use

different colors for visible alarm-indicating d aint fire alarm system junction boxes
and covers red. &

Risers: Install at least two vertical ca e# to serve the fire alarm system. Separate risers
in close proximity to each other wi Imum one-hour-rated wall, so the loss of one riser
does not prevent the receipt or sion of signals from other floors or zones.

Wiring to Remote Alarm T%?itting Device: 1-inch conduit between the fire alarm control
panel and the transm#ter. tall number of conductors and electrical supervision for
connecting wiring a: to suit monitoring function.

POWER A% ROL-CIRCUIT CONDUCTORS
er

iring: Install according to Division 26 Section "Low-Voltage Electrical

120-V ;%

POVQO uctors and Cables" unless otherwise indicated.
m Conductor Sizes:

1. Class 1 remote-control and signal circuits, No. 14 AWG.

2. Class 2 low-energy, remote-control and signal circuits, No. 16 AWG.

3. Class 3 low-energy, remote-control, alarm and signal circuits, No. 12 AWG.

CONNECTIONS

Comply with requirements in Division 28 Section "Digital, Addressable Fire-Alarm System"
for connecting, terminating, and identifying wires and cables.

GROUNDING

For communications wiring, comply with J-STD-607-A and with BICSI TDMM, "Grounding,
Bonding, and Electrical Protection” Chapter.

CONDUCTORS AND CABLES FOR ELECTRONIC SAFETY AND SECURITY Tetra Tech Inc.
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B. For low-voltage wiring and cabling, comply with requirements in Division 26 Section
"Grounding and Bonding for Electrical Systems."

3.02 IDENTIFICATION
A. Identify system components, wiring, and cabling complying with TIA/EIA-606-A. Comply

with requirements for identification specified in Division 26 Section "ldentification for
Electrical Systems."”

3.03 FIELD QUALITY CONTROL
A. Testing Agency: Engage a qualified testing agency to perform tests and inspections.
B. Perform the following tests and inspections:
1. Visually inspect cable placement, cable termination, ing and bonding,
equipment and patch cords, and labeling of all componge
2. Test cabling for DC loop resistance, shorts, opens, | re*& t faults, and polarity

between conductors. Test operation of shortin connection blocks. Test

cables after termination but not cross connectiof.

a. Test instruments shall meet
TIA/EIA-568-B.2.  Perfor

xgeed applicable requirements in
with a tester that complies with
performance requiremen est Instruments (Normative)" Annex,
complying with measur, t d¢curacy specified in "Measurement Accuracy

(Informative)" Anne% e gnly test cords and adapters that are qualified by

test equipment m rer for channel or link test configuration.

C. Document data for each me @t. Print data for submittals in a summary report that is
formatted using Table 10.8 inBICSI TDMM as a guide, or transfer the data from the

instrument to the co% e as text files, print, and submit.
D. End-to-end cabl@ e considered defective if it does not pass tests and inspections.
E. Prepare testQinspection reports.

%O

END OF SECTION 28 05 13

Tetra Tech Inc. CONDUCTORS AND CABLES FOR ELECTRONIC SAFETY AND SECURITY
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283111

SECTION 283111 - DIGITAL, ADDRESSABLE FIRE-ALARM SYSTEM

PART 1 - GENERAL

11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

B. RELATED SECTIONS
1. Section 26 05 33 — Raceway and Boxes for Electrical Systems i

2. Section 28 05 13 — Conductors and Cables for Electronic Saf&e\curity

12 SUMMARY

A. Section Includes: 0
Fire-alarm control unit. &2

Manual fire-alarm boxes.

System smoke detectors. %
Heat detectors. %
Notification appliances.

Magnetic door holders.

Addressable interface devi@

NoogkrwdE

13 DEFINITIONS Qz

A. LED: Light-emitti i

B. NICET: Natdﬁlnstitute for Certification in Engineering Technologies.

14 SYS®;SCRIPTION

A.  Extension of existing circuits into the Paint Spray room and provide Class I, Division I
Hazardous location devices.
15 SUBMITTALS
A.  General Submittal Requirements:
1. Submittals shall be approved by authorities having jurisdiction prior to submitting them

to Architect.
2. Shop Drawings shall be prepared by persons with the following qualifications:

Tetra Tech Inc. DIGITAL ADDRESSABLE FIRE ALARM SYSTEM
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a. Trained and certified by manufacturer in fire-alarm system design.
b. NICET-certified fire-alarm technician, Level Il minimum.
C. Licensed or certified by authorities having jurisdiction.

B.  Product Data: For each type of product indicated.

C.  Shop Drawings: For fire-alarm system. Include plans, elevations, sections, details, and
attachments to other work.

1. Comply with recommendations in the "Documentation™” Section of the "Fundamentals of
Fire Alarm Systems™ Chapter in NFPA 72.
2. Include voltage drop calculations for notification appliance circuits.

w

Include battery-size calculations.

4. Include performance parameters and installation details for each d% verifying that
each detector is listed for complete range of air velocity, te e, and humidity
possible when air-handling system is operating.

5. Include plans, sections, and elevations of heating, ventila@ air-conditioning ducts,
drawn to scale and coordinating installation of duct s dewectors and access to them.
Show critical dimensions that relate to placement an r@t of sampling tubes, detector
housing, and remote status and alarm indica@ ocate detectors according to
manufacturer's written recommendations.

6. Include floor plans to indicate final outlet | howing address of each addressable
device. Show size and route of cable and &%ﬂ :

7. Include complete one-line riser diagrarfis ng all equipment locations and sizes, and
point-by-point wiring diagram with t number of all conductors.

8. Submit detailed drawing of Fij rol Panel(s) including all module/component

locations and panel point-to-p IFing diagrams including all field circuit termination

points. g?
D.  Qualification Data: For quafied InStaller.

%
E.  Operation and Maint ata: For fire-alarm systems and components to include in
emergency, operatigfi, dgdanaintenance manuals. In addition to items specified in Division 01
Section "Operationsg@d Maintenance Data," include the following:
1. Comp ith the "Records" Section of the "Inspection, Testing and Maintenance"
in NFPA 72.

2. #""Record of Completion Documents” according to NFPA 72 article "Permanent
\ReCords" in the "Records” Section of the "Inspection, Testing and Maintenance” Chapter.
3. Record copy of site-specific software.

4. Provide "Maintenance, Inspection and Testing Records" according to NFPA 72 article of
the same name and include the following:

a Frequency of testing of installed components.
b. Frequency of inspection of installed components.

c Requirements and recommendations related to results of maintenance.
d Manufacturer's user training manuals.

5. Manufacturer's required maintenance related to system warranty requirements.
6. Abbreviated operating instructions for mounting at fire-alarm control unit.
7. Copy of NFPA 25.
DIGITAL ADDRESSABLE FIRE ALARM SYSTEM Tetra Tech Inc.
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F. Software and Firmware Operational Documentation:

=

Software operating and upgrade manuals.

2. Program Software Backup: On magnetic media or compact disk, complete with data
files.

3. Device address list.

4. Printout of software application and graphic screens.

1.6 QUALITY ASSURANCE

A. Installer Qualifications: Personnel shall be trained and certified by manufacturer for installation
of units required for this Project.

B. Installer Qualifications: Installation shall be by personnel certified ET as fire-alarm

Level Il technician. \
C.  Source Limitations for Fire-Alarm System and Componen@n fire-alarm system from
co

single source from single manufacturer. Components shal patible with, and operate as,
an extension of existing system.

D.  Electrical Components, Devices, and Accessories; Qe&and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for inte@ cation and application.

E. NFPA Certification: Obtain certification @g to NFPA 72 by a Nationally Recognized
Testing Laboratory (NRTL). é

1.7 PROJECT CONDITIONS ‘ ,

A. Interruption of Existing @ arm Service: Do not interrupt fire-alarm service to facilities
occupied by Owner orsBMeN unless permitted under the following conditions and then only
after arranging to % porary guard service according to requirements indicated:

1. Coordingte ant comply with the requirements of the local Fire Marshall, or Authority

aisdiction, concerning the fire alarm system shutdown plans, procedures, and

h plans that will be implemented for system interruptions during construction.
axigting fire alarm devices shall remain active until new cabling and devices are

%Ied. Temporary interruptions are allowed while work is being done on the system.

rk shall be coordinated so that system is fully functional at the end of the workday. If

system is not fully functional at end of workday, Contractor shall provide personnel for
fire watch as required by local Fire Marshall and shall be responsible for all associated
costs.

2. Notify Construction Manager and Owner no fewer than two days in advance of proposed
interruption of fire-alarm service.

3. Do not proceed with interruption of fire-alarm service without Construction Manager and
Owner’s written permission.

Tetra Tech Inc. DIGITAL ADDRESSABLE FIRE ALARM SYSTEM
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1.8

1.9

1.10

SEQUENCING AND SCHEDULING

Existing Fire-Alarm Equipment: Maintain existing equipment fully operational until new
equipment has been tested and accepted. As new equipment is installed, label it "NOT IN
SERVICE" until it is accepted. Remove labels from new equipment when put into service and
label existing fire-alarm equipment "NOT IN SERVICE" until removed from the building.
Coordinate and comply with the requirements of the local Fire Marshall, or Authority Having
Jurisdiction, concerning the fire alarm system shutdown plans, procedures, and fire watch plans
that will be implemented for system interruptions during construction.

Equipment Removal: After acceptance of new fire-alarm system, remove existing disconnected
fire-alarm equipment and wiring.

SOFTWARE SERVICE AGREEMENT Os
Comply with UL 864. ,Q

Technical Support: Beginning with Substantial Completiqn{proyide software support for two
years.

Upgrade Service: Update software to latest versio Qq’ect completion. Install and program
software upgrades that become available within b&e s from date of Substantial Completion.

Upgrading software shall include operating% » Upgrade shall include new or revised

licenses for use of software. $
1. Provide 30 days' notice to Ow low scheduling and access to system and to allow
Owner to upgrade compute nt if necessary.

EXTRA MATERIALS

Furnish extra mateg @ match products installed and that are packaged with protective
covering for storag@d identified with labels describing contents.

1. Lam!s\Remote Indicating Lamp Units: Quantity equal to 5 percent of amount

ins but no fewer than 2 units.

2. Olednits: Quantity equal to 5 percent of amount installed, but no fewer than 2 units.

3. %@ Detectors and Heat Detectors: Quantity equal to 5 percent of amount of each type
installed, but no fewer than 2 units of each type.

4. Detector Bases: Quantity equal to 2 percent of amount of each type installed, but no

fewer than 2 units of each type.

Keys and Tools: One extra set for access to locked and tamper proofed components.

6. Audible and Visual Notification Appliances: Quantity equal to 5 percent of amount
installed, but no fewer than 2 units.

7. Fuses: Five of each type installed in the system.

o1

DIGITAL ADDRESSABLE FIRE ALARM SYSTEM Tetra Tech Inc.
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PART 2 - PRODUCTS

2.1

2.2

A

MANUFACTURERS

Basis-of-Design Product: Subject to compliance with requirements, provide the following to

match the existing fire alarm system:

SYSTEMS OPERATIONAL DESCRIPTION

Fire-alarm signal initiation shall be by one or more of the following devices
Manual stations.

Heat detectors.

Smoke detectors.

Duct smoke detectors. &\

Verified automatic alarm operation of smoke detectors
Automatic sprinkler system water flow] < ’

Heat detectors in elevator shaft and pit.
Fire-extinguishing system operation.

Fire standpipe system. Q~
Fire-alarm signal shall initiate the following S:

Continuously operate alarm notifi%ppliances.
Identify alarm at fire-alarm co it and remote annunciators.

Transmit an alarm signal t(@ te alarm receiving station.

©CoNOR~WNE

Release fire and smoke do@rs hgld open by magnetic door holders.

S S Rl

Recall elevators 26 P ry or alternate recall floors.
Record eve% stem memory.

Switch heating, ventilgting, air-conditioning equipment controls to fire-alarm mode.
Close smoke damp ir ducts of designated air-conditioning duct systems.

Supervisory sigfial indiation shall be by one or more of the following devices and actions:

ble signal initiation shall be by one or more of the following devices and actions:

1. Vaervisory switch.
Syst%

1. Open circuits, shorts, and grounds in designated circuits.

no

devices.

Loss of primary power at fire-alarm control unit.

Ground or a single break in fire-alarm control unit internal circuits.
Abnormal ac voltage at fire-alarm control unit.

Break in standby battery circuitry.

Failure of battery charging.

Abnormal position of any switch at fire-alarm control unit or annunciator.

NGk~

Opening, tampering with, or removing alarm-initiating and supervisory signal-initiating

Tetra Tech Inc.
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2.3

System Trouble and Supervisory Signal Actions: Annunciate at fire-alarm control unit and
remote annunciators.

FIRE-ALARM CONTROL UNIT

General Requirements for Fire-Alarm Control Unit:

1. Field-programmable, microprocessor-based, modular, power-limited design with
electronic modules, complying with UL 864 and listed and labeled by an NRTL.

a. System software and programs shall be held in flash electrically erasable
programmable read-only memory (EEPROM), retaining the information through
failure of primary and secondary power supplies. %

b. Include a real-time clock for time annotation of events <® ent recorder and

printer.
2. Addressable initiation devices that communicate device and status.
a. Smoke sensors shall additionally commu |ca sitivity setting and allow for

adjustment of sensitivity at fire-alarm c
b. Temperature sensors shall additiona r and communicate the sensitivity
range of the device.

3. Addressable control circuits for operatid 6 mechanical equipment.

Arranged for interface between human operator at
fire-alarm control unit and ad ablg system components including annunciation and
supervision. Display alarm, sup@y, and component status messages and the programming
and control menu.

Alphanumeric Display and System Cg

1. Annunciator an%: Liquid-crystal type, 3 line(s) of 80 characters, minimum.

2. Keypad: Arran8ed §p permit entry and execution of programming, display, and control
commands.Q

Circuits: &
1. I;?Q Device, Notification Appliance, and Signaling Line Circuits: NFPA 72,
1Mt

A.
itiating Device, Notification Appliance, and Signaling Line Circuits: NFPA 72,
Class A.

2.

Smoke-Alarm Verification:

1. Initiate audible and visible indication of an "alarm-verification" signal at fire-alarm
control unit.

2. Activate an NRTL-listed and -approved "alarm-verification" sequence at fire-alarm
control unit and detector.

3. Record events by the system log and/or printer.

4. Sound general alarm if the alarm is verified.

5. Cancel fire-alarm control unit indication and system reset if the alarm is not verified.
DIGITAL ADDRESSABLE FIRE ALARM SYSTEM Tetra Tech Inc.
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2.4

Notification Appliance Circuit: Operation shall sound in a temporal pattern.
Elevator Recall:

1. Existing.

Door Controls: Door hold-open devices shall be connected to fire-alarm system.

Remote Smoke-Detector Sensitivity Adjustment: Controls shall select specific addressable
smoke detectors for adjustment, display their current status and sensitivity settings, and change
those settings. Allow controls to be used to program repetitive, time-scheduled, and automated
changes in sensitivity of specific detector groups. Record sensitivity adjustments and
sensitivity-adjustment schedule changes in system memory, and print outathe final adjusted
values on system printer. é

Transmission to Remote Alarm Receiving Station: Automatically alarm, supervisory,
and trouble signals to a remote alarm station via a Digital Alarg€CoMmunicating Transmitter

(DACT).
Primary Power: 24-V dc obtained from 120-V ac %and a power-supply module.

Initiating devices, notification appliances, signaling J# uble signals, supervisory signals
supervisory and digital alarm communicator tran nd digital alarm radio transmitters
shall be powered by 24-V dc source.

1. Alarm current draw of entire fire-ala?%m shall not exceed 80 percent of the power-

supply module rating.

automatic transfer switch.

1. Batteries: Sealed, v@ﬂgulated, recombinant lead acid.

Instructions: CO% tout or typewritten instruction card mounted behind a plastic or

Secondary Power: 24-V dc st)@em with batteries, automatic battery charger, and

glass cover in a nless-steel or aluminum frame. Include interpretation and describe
appropriate reggonse Yor displays and signals. Briefly describe the functional operation of the
system undef " nd&pal, alarm, and trouble conditions.

MA@FIRE—ALARM BOXES

General Requirements for Manual Fire-Alarm Boxes: Comply with UL 38. Boxes shall be
finished in red with molded, raised-letter operating instructions in contrasting color; shall show
visible indication of operation; and shall be mounted on recessed outlet box. If indicated as
surface mounted, provide manufacturer's surface back box.

1. Double-action mechanism requiring two actions to initiate an alarm, pull-lever type; with
integral addressable module arranged to communicate manual-station status (normal,
alarm, or trouble) to fire-alarm control unit.

2. Station Reset: Key- or wrench-operated switch.

Tetra Tech Inc. DIGITAL ADDRESSABLE FIRE ALARM SYSTEM
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2.5

SYSTEM SMOKE DETECTORS

1.
2.
3.

General Requirements for System Smoke Detectors:

Comply with UL 268; operating at 24-V dc, nominal.

Detectors shall be two-wire type.

Integral Addressable Module: Arranged to communicate detector status (normal, alarm,
or trouble) to fire-alarm control unit.

Base Mounting: Detector and associated electronic components shall be mounted in a
twist-lock module that connects to a fixed base. Provide terminals in the fixed base for
connection to building wiring.

Self-Restoring: Detectors do not require resetting or readjustment after actuation to

restore them to normal operation.
Integral Visual-Indicating Light: LED type indicating detector ha ed and power-
on status.
Remote Control: Unless otherwise indicated, detectors s %ﬁ g-addressable type,
tio
-a

individually monitored at fire-alarm control unit for cal sensitivity, and alarm
condition and individually adjustable for sensitivity bygg control unit.

a. Rate-of-rise temperature characteristic shal table at fire-alarm control unit

for 15 or 20 deg F (8 or 11 deg C) per

b. Fixed-temperature sensing shall be i %t of rate-of-rise sensing and shall be
settable at fire-alarm control unit to&u at 135 or 155 deg F (57 or 68 deg C).

C. Provide multiple levels of detectj nsltivity for each sensor.

B. Photoelectric Smoke Detectors:

1.

2.

?

identify the detector's locagon Within the system and its sensitivity setting.
An operator at fire- alg cortrol unit, having the designated access level, shall be able to

Detector address shall be Q@e from fire-alarm control unit and shall be able to

manually access the ing for each detector:

Prima
DeV|c
sent erage value.

t sensitivity selected.
e. nsor range (normal, dirty, etc.).

oo o

C.  Duct Snloke Detectors: Photoelectric type complying with UL 268A.

1. Detector address shall be accessible from fire-alarm control unit and shall be able to
identify the detector's location within the system and its sensitivity setting.

2. An operator at fire-alarm control unit, having the designated access level, shall be able to
manually access the following for each detector:
a. Primary status.
b. Device type.
C. Present average value.
d. Present sensitivity selected.
e. Sensor range (normal, dirty, etc.).

DIGITAL ADDRESSABLE FIRE ALARM SYSTEM Tetra Tech Inc.
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2.6

2.7

3. Each sensor shall have multiple levels of detection sensitivity.

4. Sampling Tubes: Design and dimensions as recommended by manufacturer for specific
duct size, air velocity, and installation conditions where applied.

5. Relay Fan Shutdown: Rated to interrupt fan motor-control circuit.

HEAT DETECTORS
General Requirements for Heat Detectors: Comply with UL 521.

Heat Detector, Combination Type: Actuated by either a fixed temperature of 135 deg F (57
deg C) or a rate of rise that exceeds 15 deg F (8 deg C) per minute unless otherwise indicated.

1. Mounting: Twist-lock base interchangeable with smoke-detector ba%
2. Integral Addressable Module: Arranged to communicate detec@ s (normal, alarm

or trouble) to fire-alarm control unit.

Heat Detector, Fixed-Temperature Type: Actuated b &re that exceeds a fixed
temperature of 190 deg F (88 deg C). 2 ’

2. Integral Addressable Module: Arranged to cate detector status (normal, alarm,

1. Mounting: Twist-lock base interchangeable w g -detector bases.
or trouble) to fire-alarm control unit.

NOTIFICATION APPLIANCES é

General Requirements for Notifi @ pliances: Individually addressed, connected to a
signaling line circuit, equipped unting as indicated and with screw terminals for system

connections.

General Requirements

circuits, zoned as
system connect|o

1. Comb alNgn Devices: Factory-integrated audible and visible devices in a single-
mo@ assembly, equipped for mounting as indicated and with screw terminals for
0

|f|cat|on Appliances: Connected to notification appliance signal
equped for mounting as indicated and with screw terminals for

nnections.

Sé

Horns: \Electric-vibrating-polarized type or solid state electronic type, 24-V dc; with provision
for housing the operating mechanism or sounding device behind a grille. Comply with UL 464.
Horns shall produce a sound-pressure level of 90 dBA, measured 10 feet (3 m) from the horn,
using the coded signal prescribed in UL 464 test protocol.

Visible Notification Appliances: Xenon strobe lights, comply with UL 1971, with clear or
nominal white polycarbonate lens mounted on an aluminum faceplate. The word "FIRE" is
engraved in minimum 1-inch- (25-mm-) high letters on the lens.

1. Rated Light Output:

a. 15/30/75/110 cd, selectable in the field.

Tetra Tech Inc. DIGITAL ADDRESSABLE FIRE ALARM SYSTEM
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2.8

2.9

3.1

A

B.

A

B.

PART 3 - EXECUTION Q~

n

Mounting: Wall mounted unless otherwise indicated.

3. For units with guards to prevent physical damage, light output ratings shall be determined
with guards in place.

4. Flashing shall be in a temporal pattern, synchronized with other units.

Strobe Leads: Factory connected to screw terminals.

6. Mounting Faceplate: Factory finished, red.

o

MAGNETIC DOOR HOLDERS

Description: Units are equipped for wall or floor mounting as indicated and are complete with
matching doorplate.

Electromagnet: Requires no more than 3 W to develop 25-1bf (111-7®ing force.

Wall-Mounted Units: Flush mounted unless otherwise indicate
Rating: 24-V ac or dc.

Rating: 120-V ac. &\
Material and Finish: Match door hardware. 0< ,

ADDRESSABLE INTERFACE DEVICES Q~
A

Microelectronic monitor module, NRTL liste in providing a system address for alarm-

el N

initiating devices for wired applications wit Ily open contacts.
Microelectronic relay module: Rel ave form C dry contacts. NRTL listed for use in
providing a system address for pryd control output.

EQUIPMENT IN ION

Comply witM&A 72 for installation of fire-alarm equipment.

A.
B. Connecy xisting Equipment: Verify that existing fire-alarm system is operational before
maki ges or connections by testing 100% of system and submitting complete test reports.

1. Connect new equipment to existing control panel in existing part of the building.

2. Expand, modify, and supplement existing equipment as necessary to extend existing
functions to the new points. New components shall be capable of merging with existing
configuration without degrading the performance of either system.

C.  Smoke- or Heat-Detector Spacing:

1. Comply with NFPA 72, "Smoke-Sensing Fire Detectors" Section in the "Initiating
Devices" Chapter, for smoke-detector spacing.

2. Comply with NFPA 72, "Heat-Sensing Fire Detectors™ Section in the "Initiating Devices"
Chapter, for heat-detector spacing.

3. For smoke detectors, smooth ceiling spacing shall not exceed 30 feet (9 m).

DIGITAL ADDRESSABLE FIRE ALARM SYSTEM Tetra Tech Inc.
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For heat detectors, smooth ceiling spacing shall not exceed 50 feet (15 m).

Spacing of detectors for irregular areas, for irregular ceiling construction, and for high

ceiling areas shall be determined according to Appendix A in NFPA 72.

6. HVAC: Locate detectors not closer than 3 feet (1 m) from air-supply diffuser or return-
air opening.

7. Lighting Fixtures: Locate detectors not closer than 12 inches (300 mm) from any part of

a lighting fixture.

ok

D.  Duct Smoke Detectors: Comply with NFPA 72 and NFPA 90A. Install sampling tubes so they
extend the full width of duct.

E. Remote Status and Alarm Indicators: Install near each smoke detector and each sprinkler water-
flow switch and valve-tamper switch that is not readily visible from normal vigwing position.

F. Audible Alarm-Indicating Devices: Install not less than 6 inches (15 elow the ceiling.
Install bells and horns on flush-mounted back boxes with the erating mechanism
concealed behind a grille. \

G.  Visible Alarm-Indicating Devices: Install adjacent to each I@ell or alarm horn and at least
6 inches (150 mm) below the ceiling. 6

H.  Device Location-Indicating Lights: Locate in pug{ ear the device they monitor.

32 CONNECTIONS s%

A.  For fire-protection systems related t in fire-rated walls and partitions and to doors in
smoke partitions, connect hardweQ ices to fire-alarm system.

1. Verify that hardware zQd dewiCes are NRTL listed for use with fire-alarm system in this
Section before makiQemections.

B.  Make addressable ns with a supervised interface device to the following devices and
systems. Install t@er ace device less than 3 feet (1 m) from the device controlled. Make an
addressable cg#ffirma¥on connection when such feedback is available at the device or system
being contrgfiea®
1. ampers in air ducts of designated air-conditioning duct systems.

2. visory connections at valve supervisory switches.
3.3 IDENTIFICATION

A. Identify system components, wiring, cabling, and terminals. Comply with requirements for
identification specified in Division 26 Section "Identification for Electrical Systems."

B. Install framed instructions in a location visible from fire-alarm control unit.

3.4 FIELD QUALITY CONTROL

A.  Field tests shall be witnessed by Owners Representative and authorities having jurisdiction.

Tetra Tech Inc. DIGITAL ADDRESSABLE FIRE ALARM SYSTEM
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B.  Manufacturer's Field Service: Engage a factory-authorized service representative to inspect,
test, and adjust components, assemblies, and equipment installations, including connections.

C.  Perform tests and inspections.

1. Manufacturer's Field Service: Engage a factory-authorized service representative to
inspect components, assemblies, and equipment installations, including connections, and
to assist in testing.

D.  Tests and Inspections:
1. Visual Inspection: Conduct visual inspection prior to testing.

a. Inspection shall be based on completed Record Draged and system
documentation that is required by NFPA 72 in its " tion Documents,
Preparation” Table in the "Documentation™ Section of: ndamentals of Fire
Alarm Systems" Chapter. \

b. Comply with "Visual Inspection Frequencies" T inNhe "Inspection" Section of
the "Inspection, Testing and Maintenanceb@ar in NFPA 72; retain the

"Initial/Reacceptance” column and list onlythe ed components.

2. System Testing: Comply with "Test Met le in the "Testing" Section of the
"Inspection, Testing and Maintenance" C r IMNFPA 72.

3. Test audible appliances for the public n mode according to manufacturer's written
instructions. Perform the test using &pOta#le sound-level meter complying with Type 2
requirements in ANSI S1.4. é

4. Test audible appliances for ate operating mode according to manufacturer's
written instructions.
5. Test visible appliances forghe fublic operating mode according to manufacturer's written

instructions.

6. Factory-authorized erepresentative shall prepare the "Fire Alarm System Record of
Completion" in ocumentation” Section of the "Fundamentals of Fire Alarm
Systems" Chapt FPA 72 and the "Inspection and Testing Form" in the "Records"
Section of t}%nspection, Testing and Maintenance™ Chapter in NFPA 72.

E. Reacceptanag ing: Perform reacceptance testing to verify the proper operation of added or
replaced s and appliances.

F. Fire- ystem will be considered defective if it does not pass tests and inspections.

G.  Prepare test and inspection reports.

H.  Maintenance Test and Inspection: Perform tests and inspections listed for weekly, monthly,
quarterly, and semiannual periods. Use forms developed for initial tests and inspections.

I Annual Test and Inspection: One year after date of Substantial Completion, test fire-alarm
system complying with visual and testing inspection requirements in NFPA 72. Use forms
developed for initial tests and inspections.

DIGITAL ADDRESSABLE FIRE ALARM SYSTEM Tetra Tech Inc.
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3.5 DEMONSTRATION

A.  Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain fire-alarm system. Training shall consist of a total of 4 hours
delivered in 2 hour blocks.

END OF SECTION 28 31 11
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	1.3 REFERENCES
	1.4 DEFINITIONS
	A. “Existing”: Equipment depicted on Drawings with an “E” designation denotes existing equipment to remain.
	B. “Move”: Equipment depicted on Drawings with an “M” designation denotes existing equipment to relocate.  Disconnect equipment, remove circuitry to a point beyond demolition and tag for reuse, store equipment for reuse and reinstall as specified in C...
	C. “Replace”: Equipment depicted on Drawings with an “R” designation denotes existing equipment to replace.  Refer to relevant Project Manual Specification for additional information and requirements.

	1.5 SYSTEM DESCRIPTIONS
	A. Testing of Existing Systems:  Test each existing system scheduled for modification in presence of Authorized Owner’s Representative and issue report to Owner and Architect listing conditions found prior to any removals, relocations, or additions. M...
	1. Power distribution.
	2. Lighting.
	3. Emergency lighting.

	B. Design Requirements - Provide complete systems, properly tested, balanced, and ready for operation including necessary details, items and accessories although not expressly shown or specified, including (but not limited to):
	1. Wiring and raceway for work specified in Project Manual and shown on Drawings.
	3. Systems included, but not limited to:
	a. Electrical distribution.
	b. Electrical connections.
	c. Lighting.
	d. Emergency lighting.


	C. Electric Layouts:  Arrange panels; disconnect switches, enclosed breakers, equipment, raceways, and similar components neatly, orderly and symmetrically.    Provide slotted channel steel for surface mounted panels, disconnect switches, enclosed bre...
	D. Power Interruptions and Scheduled Outages:  Coordinate scheduling of power interruptions and outages with Owner.  Confirm with Owner prior to interruption of power, which building systems are considered critical and must remain operational during t...

	1.6 SUBMITTALS
	A. General Division 26 submittal requirements:
	1. Comply with requirements of Section 01 33 00 – Submittal Procedures and as modified below.
	2. Product Data: Submit product data for items listed in individual technical section.  Clearly identify manufacturer, pertinent design, function, materials, construction and performance data specifically addressing specification description and Contr...
	a. Cover Sheet: Attach cover sheet, identified in Section 01 33 00, to Product Data of each item submitted.  Provide cover sheet for only one type of item with related accessories, equipment with related components. Do not combine unrelated items unde...
	b. Specified Equivalent Product Data: Submit manufacturer’s product information including product literature, technical specifications and descriptions, performance data and, and similar items to demonstrate compatibility with Basis-of-Design Equipmen...

	3. Shop Drawings: Submit detailed drawings for electrical equipment layouts, showing exact sizes and locations for approval before beginning work.
	a. Do not proceed with installation of systems in each area until agreement is reached with all concerned on exact arrangements for each room or area, unless otherwise directed by Architect. If Contractor proceeds prior to resolving conflicts, Contrac...
	b. Specified Equivalent Drawings: Submit detailed drawings of proposed Specified Equivalents, indicating proposed installation of equipment and showing maintenance clearances, required service removal space other pertinent revisions to arrangement and...

	4. Samples: On all submittals, indicate standard factory color and factory finish surfaces. Where more than one color is available, selection will be made by Architect from manufacturer’s full range of colors.


	1.7 QUALITY ASSURANCE
	A. Regulatory Requirements:
	1. Codes and Standards:  Comply with applicable Federal, State and local building and electrical codes, laws, ordinances, and regulations, and comply with applicable NFPA, National Electrical Code and utility company requirements and regulations. Prov...
	2. Permits and Inspections: Obtain approvals, tests, and inspections required by Architect, Engineer, local electrical inspector, agent or agency specified in Project Manual, or National, State, or local codes and ordinances.
	a. Schedule electrical inspection by an agency acceptable to the local authority having jurisdiction and submit final inspection certificate to Architect.
	b. Furnish materials and labor necessary for tests and pay costs associated with tests and inspections.
	c. Conduct tests under load for load balancing and where required by codes, regulations, ordinances, or technical Specification.

	3. Electrical Components, Devices, and Accessories: UL Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction and marked for intended use.


	1.8 DELIVERY, STORAGE AND HANDLING
	A. Storage and Protection:
	1. Take precautions to store materials and products to protect finishes and not permit dust and dirt to penetrate equipment.
	2. Replace equipment damaged beyond reasonable repair as required by Architect.
	3. Refinish any equipment with marks, stains, scratches, dents, and other aesthetic damage that doesn’t impede operation of equipment as required by Architect.


	1.9 COORDINATION OF WORK
	A. New Construction:
	2. Anchor Bolts: Deliver to Contractor responsible for General Work anchor bolts required for Electric Contract construction that are to be installed in construction included in General Contract.
	3. Locate settings, check locations as installation in General Contract progresses, and provide templates or holding fixtures as required to maintain proper accuracy.

	B. Existing Construction:
	1. Unless otherwise specified, employ Contractor responsible for General Work for all cutting, patching, repairing and replacing of general work required for installation of systems and components included in Electric Work.  Secure approval from Archi...
	2. Anchor Bolts:  Deliver to Contractor responsible for General Work anchor bolts required for Electric Work construction that are to be installed in construction included in General Contract.  Provide templates or holding fixtures as required to main...
	3. Access Doors: Provide access doors shown on Drawings, or as required for access to pull boxes, junction boxes, relays and other electrical devices requiring periodic inspection, adjustment or maintenance, where located above or within inaccessible ...


	1.10 ALTERATION PROCEDURES
	A. In locations where existing devices are indicated to be disconnected and removed and existing power circuit or communications cable is not scheduled to be reused:
	1. Remove circuit conductors back to source.
	2. Modify panel directory for that circuit.
	3. Remove all existing exposed and accessible raceway.
	4. Provide blank cover plates or wall infill (as indicated on plans) and as described below:
	a. For single gang and multi-gang switch boxes in public or occupied spaces; stainless steel cover plates.
	b. For single gang and multi-gang boxes in un-occupied spaces; stainless steel, galvanized steel or PVC cover plates.
	c. For boxes larger than standard switch boxes in public or occupied spaces; remove existing box and provide wall infill, matching existing sub-surface and finished surface conditions.  Paint wall to match surrounding finishes.
	d. For boxes larger than standard switch boxes in un-occupied spaces; 18 gage galvanized sheet metal cover plate with machined edges.  Prime and paint to match surrounding finish conditions.

	5. Patch and paint existing walls where disturbed by the electrical work.

	B. In locations where existing devices are to remain in place, ensure circuits feeding such devices remain operational.  Modify existing circuits as required to allow new construction to occur and to maintain necessary circuitry to existing devices fo...
	C. In locations where entire existing system is being removed or modified:
	1. Refer to individual system specification sections for documentation and testing requirements prior to any alteration work on any system.
	2. Take all necessary measures to ensure that down time will not compromise safety.
	3. Notify Owner, Architect and other Contractors not less than 2 weeks prior to interruptions in service.
	4. Coordinate work schedule to minimize duration of system outage during hours when building is occupied.



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 CUTTING AND PATCHING
	A. Do not cut waterproofed floors or walls for admission of any equipment or materials and do not pierce any structural members without written permission from Architect.
	B. Furnish and install sleeves, inserts, panels, raceways, boxes, and similar infrastructure, ahead of general construction work and maintain Contractor personnel at Site during installation of general construction work to be responsible for and to ma...
	C. Unless otherwise noted elsewhere in Contract Documents, bear expense of cutting, patching, repairing or replacing of work of other trades made necessary by any fault, error or tardiness on part of Electrical Contract or damage done by Electric Cont...

	3.2 DEMONSTRATION OF COMPLETE ELECTRICAL SYSTEMS
	A. Thoroughly demonstrate and instruct Owner's designated representative in care and operation of electrical systems and equipment furnished and installed in Electric Contract.



	26 05 19 Low Voltage Electrical Power Conductors and Cables
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Building wires and cables rated 600 V and less.
	2. Connectors, splices, and terminations rated 600 V and less.
	3. Sleeves and sleeve seals for cables.


	1.3 DEFINITIONS
	A. EPDM:  Ethylene-propylene-diene terpolymer rubber.
	B. NBR:  Acrylonitrile-butadiene rubber.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Qualification Data:  For testing agency.
	C. Field quality-control test reports.

	1.5 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  An independent agency, with the experience and capability to conduct the testing indicated, that is a member company of the InterNational Electrical Testing Association or is a nationally recognized testing laborator...
	1. Testing Agency's Field Supervisor:  Person currently certified by the InterNational Electrical Testing Association or the National Institute for Certification in Engineering Technologies to supervise on-site testing specified in Part 3.

	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	C. Comply with NFPA 70.

	1.6 COORDINATION
	A. Set sleeves in cast-in-place concrete, masonry walls, and other structural components as they are constructed.

	2.1 CONDUCTORS AND CABLES
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Alcan Products Corporation; Alcan Cable Division.
	2. American Insulated Wire Corp.; a Leviton Company.
	3. General Cable Corporation.
	4. Senator Wire & Cable Company.
	5. Southwire Company.

	B.  Single Conductors (600 Volt and Below): 600 volts rated, single conductor, 98 percent conductivity, annealed copper, sizes as shown, but not less than No. 12 AWG minimum size. Comply with NEMA WC 70.
	1. Conductors No. 10 AWG and smaller shall be solid or Class B stranded.
	2. Conductors used between stationary and moveable devices shall have Class H or Class K stranding.
	3. All other conductors shall have Class B or Class C stranding, unless otherwise noted on the Drawings.

	C. Conductor Insulation:  Comply with NEMA WC 70 for Types THW THHN-THWN XHHW UF USE and SO.
	D. Multiconductor Cable:  Comply with NEMA WC 70 for armored cable, Type AC metal-clad cable, Type MC mineral-insulated, metal-sheathed cable, Type MI nonmetallic-sheathed cable, Type NM Type SO and Type USE with ground wire.

	2.2 CONNECTORS AND SPLICES
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. AFC Cable Systems, Inc.
	2. Hubbell Power Systems, Inc.
	3. O-Z/Gedney; EGS Electrical Group LLC.
	4. 3M; Electrical Products Division.
	5. Tyco Electronics Corp.
	6. Ideal Industries/Buchanan

	B. Description:  Factory-fabricated connectors and splices of size, ampacity rating, material, type, and class for application and service indicated.

	2.3 SLEEVES FOR CABLES
	A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain ends.
	B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, with plain ends and integral waterstop, unless otherwise indicated.
	C. Sleeves for Rectangular Openings:  Galvanized sheet steel with minimum 0.052- or 0.138-inch thickness as indicated and of length to suit application.
	D. Coordinate sleeve selection and application with selection and application of firestopping specified in Division 07 Section "Penetration Firestopping."

	2.4 SLEEVE SEALS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Advance Products & Systems, Inc.
	2. Calpico, Inc.
	3. Metraflex Co.
	4. Pipeline Seal and Insulator, Inc.

	B. Description:  Modular sealing device, designed for field assembly, to fill annular space between sleeve and cable.
	1. Sealing Elements:  EPDM NBR interlocking links shaped to fit surface of cable or conduit.  Include type and number required for material and size of raceway or cable.
	2. Pressure Plates:  Plastic Carbon steel Stainless steel.  Include two for each sealing element.
	3. Connecting Bolts and Nuts:  Carbon steel with corrosion-resistant coating Stainless steel of length required to secure pressure plates to sealing elements.  Include one for each sealing element.


	3.1 CONDUCTOR MATERIAL APPLICATIONS
	A. All wires and cable shall be 98% conductivity copper, single conductor in all sizes. Wire in sizes # 8 AWG and smaller may be solid conductor. Wire size s # 6 AWG and larger shall be stranded. Interior wiring and wiring in dry locations shall have ...
	B. Wiring installed in flexible steel conduit shall be stranded conductor in all sizes. Maximum length shall be limited to 3'-0".
	C. All wiring shall be color coded or identified in an approved manner. Color coding shall be consistent throughout the work, i.e., same color used for same phase leg, one color switch legs, etc. In all cases, ground conductor shall be green.
	D. Color Coding:
	1. Color Code for Branch and Feeder Circuits:  Install color coded insulated conductors for branch circuits as follows:


	2. Color shall be factory applied or field applied for sizes larger than No. 8 AWG, if authorities having jurisdiction permit.
	E. Minimum wire size shall be as follows:

	3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING METHODS
	A. Service Entrance:  Type THHN-THWN, single conductors in raceway Type XHHW, single conductors in raceway Mineral-insulated, metal-sheathed cable, Type MI Type SE or USE multiconductor cable.
	B. Exposed Feeders:  Type THHN-THWN, single conductors in raceway Armored cable, Type AC Metal-clad cable, Type MC Mineral-insulated, metal-sheathed cable, Type MI Nonmetallic-sheathed cable, Type NM.
	C. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces:  Type THHN-THWN, single conductors in raceway Armored cable, Type AC Metal-clad cable, Type MC Mineral-insulated, metal-sheathed cable, Type MI Nonmetallic-sheathed cable, Type NM.
	D. Branch Circuits Concealed in Ceilings, Walls, and Partitions:  Type THHN-THWN, single conductors in raceway Armored cable, Type AC Metal-clad cable, Type MC Mineral-insulated, metal-sheathed cable, Type MI Nonmetallic-sheathed cable, Type NM.
	E. Branch Circuits in Cable Tray:  Type THHN-THWN, single conductors in raceway Armored cable, Type AC Metal-clad cable, Type MC Mineral-insulated, metal-sheathed cable, Type MI.
	F. Cord Drops and Portable Appliance Connections:  Type SO, hard service cord with stainless-steel, wire-mesh, strain relief device at terminations to suit application.
	G. Class 1 Control Circuits:  Type THHN-THWN, in raceway.
	H. Class 2 Control Circuits:  Type THHN-THWN, in raceway Power-limited cable, concealed in building finishes Power-limited tray cable, in cable tray.

	3.3 INSTALLATION OF CONDUCTORS AND CABLES
	A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated.
	B. Use manufacturer-approved pulling compound or lubricant where necessary; compound used must not deteriorate conductor or insulation.  Do not exceed manufacturer's recommended maximum pulling tensions and sidewall pressure values.
	C. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips that will not damage cables or raceway.
	D. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and follow surface contours where possible.
	E. Support cables according to Division 26 Section "Hangers and Supports for Electrical Systems."
	F. Identify and color-code conductors and cables according to Division 26 Section "Identification for Electrical Systems."

	3.4 CONNECTIONS
	A. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values.  If manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B.
	B. Make splices and taps that are compatible with conductor material and that possess equivalent or better mechanical strength and insulation ratings than unspliced conductors.
	1. Use oxide inhibitor in each splice and tap conductor for aluminum conductors.

	C. Wiring at Outlets:  Install conductor at each outlet, with at least 6 inches of slack.

	3.5 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS
	A. Coordinate sleeve selection and application with selection and application of firestopping.
	B. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or formed openings are used.  Install sleeves during erection of slabs and walls.
	C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.
	D. Rectangular Sleeve Minimum Metal Thickness:
	1. For sleeve rectangle perimeter less than 50 inches and no side greater than 16 inches, thickness shall be 0.052 inch.
	2. For sleeve rectangle perimeter equal to, or greater than, 50 inches and 1 or more sides equal to, or greater than, 16 inches, thickness shall be 0.138 inch.

	E. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall assemblies unless openings compatible with firestop system used are fabricated during construction of floor or wall.
	F. Cut sleeves to length for mounting flush with both wall surfaces.
	G. Extend sleeves installed in floors 2 inches above finished floor level.
	H. Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and cable unless sleeve seal is to be installed or unless seismic criteria require different clearance.
	I. Seal space outside of sleeves with grout for penetrations of concrete and masonry and with approved joint compound for gypsum board assemblies.
	J. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between sleeve and cable, using joint sealant appropriate for size, depth, and location of joint.
	K. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at cable penetrations.  Install sleeves and seal with firestop materials.
	L. Roof-Penetration Sleeves:  Seal penetration of individual cables with flexible boot-type flashing units applied in coordination with roofing work.
	M. Aboveground Exterior-Wall Penetrations:  Seal penetrations using sleeves and mechanical sleeve seals.  Size sleeves to allow for 1-inch annular clear space between pipe and sleeve for installing mechanical sleeve seals.
	N. Underground Exterior-Wall Penetrations:  Install cast-iron "wall pipes" for sleeves.  Size sleeves to allow for 1-inch annular clear space between cable and sleeve for installing mechanical sleeve seals.

	3.6 SLEEVE-SEAL INSTALLATION
	A. Install to seal underground exterior-wall penetrations.
	B. Use type and number of sealing elements recommended by manufacturer for cable material and size.  Position cable in center of sleeve.  Assemble mechanical sleeve seals and install in annular space between cable and sleeve.  Tighten bolts against pr...

	3.7 FIRESTOPPING
	A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore original fire-resistance rating of assembly.

	3.8 FIELD QUALITY CONTROL
	A. Testing Agency:  Owner will engage a qualified testing agency to perform tests and inspections and prepare test reports.
	B. Perform tests and inspections and prepare test reports.
	C. Tests and Inspections:
	1. Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing Specification.  Certify compliance with test parameters.

	D. Test Reports:  Prepare a written report to record the following:
	1. Test procedures used.
	2. Test results that comply with requirements.
	3. Test results that do not comply with requirements and corrective action taken to achieve compliance with requirements.

	E. Remove and replace malfunctioning units and retest as specified above.


	26 05 26 Grounding and Bonding for Electrical Systems
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:  Grounding systems and equipment.

	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Informational Submittals:  Plans showing dimensioned as-built locations of grounding features specified in "Field Quality Control" Article, including the following:
	1. Ground rods.
	2. Ground rings.
	3. Grounding for sensitive electronic equipment.


	1.4 QUALITY ASSURANCE
	A. Comply with UL 467 for grounding and bonding materials and equipment.
	B. The required grounding/bonding for the electrical system shall meet the elevator and ancillary system performance requirements.

	2.1 CONDUCTORS
	A. Insulated Conductors:  Copper wire or cable insulated for 600 V unless otherwise required by applicable Code or authorities having jurisdiction.
	B. Bare Copper Conductors:
	1. Solid Conductors:  ASTM B 3.
	2. Stranded Conductors:  ASTM B 8.
	3. Tinned Conductors:  ASTM B 33.
	4. Bonding Cable:  28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch in diameter.
	5. Bonding Conductor:  No. 4 or No. 6 AWG, stranded conductor.
	6. Bonding Jumper:  Copper tape, braided conductors terminated with copper ferrules; 1-5/8 inches wide and 1/16 inch thick.
	7. Tinned Bonding Jumper:  Tinned-copper tape, braided conductors terminated with copper ferrules; 1-5/8 inches wide and 1/16 inch- thick.


	2.2 CONNECTORS
	A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications in which used and for specific types, sizes, and combinations of conductors and other items connected.
	B. Bolted Connectors for Conductors and Pipes:  Copper or copper alloy, pressure type with at least two bolts.
	1. Pipe Connectors:  Clamp type, sized for pipe.

	C. Welded Connectors:  Exothermic-welding kits of types recommended by kit manufacturer for materials being joined and installation conditions.
	D. Bus-bar Connectors:  Mechanical type, cast silicon bronze, solderless compression type wire terminals, and long-barrel, two-bolt connection to ground bus bar.

	2.3 GROUNDING ELECTRODES
	A. Ground Rods:  Copper-clad 3/4 inch by 10 feet.

	3.1 APPLICATIONS
	A. Conductors:  Install solid conductor for No. 8 AWG and smaller, and stranded conductors for No. 6 AWG and larger unless otherwise indicated.
	B. Underground Grounding Conductors:  Install bare tinned-copper conductor, No. 2/0 AWG minimum.
	1. Bury at least 24 inches below grade.

	C. Conductor Terminations and Connections:
	1. Pipe and Equipment Grounding Conductor Terminations:  Bolted connectors.
	2. Underground Connections:  Welded connectors except at test wells and as otherwise indicated.
	3. Connections to Ground Rods at Test Wells:  Bolted connectors.
	4. Connections to Structural Steel:  Welded connectors.


	3.2 EQUIPMENT GROUNDING
	A. Install insulated equipment grounding conductors with all feeders and branch circuits.
	B. Install insulated equipment grounding conductors with the following items, in addition to those required by NFPA 70:
	1. Feeders and branch circuits.
	2. Lighting circuits.
	3. Receptacle circuits.
	4. Single-phase motor and appliance branch circuits.
	5. Three-phase motor and appliance branch circuits.
	6. Flexible raceway runs.
	7. Armored and metal-clad cable runs.

	C. Air-Duct Equipment Circuits:  Install insulated equipment grounding conductor to duct-mounted electrical devices operating at 120 V and more, including air cleaners, heaters, dampers, humidifiers, and other duct electrical equipment.  Bond conducto...
	D. Signal and Communication Equipment:  In addition to grounding and bonding required by NFPA 70, provide a separate grounding system complying with requirements in TIA/ATIS J-STD-607-A.
	1. For telephone, alarm, voice and data, and other communication equipment, provide No. 4 AWG minimum insulated grounding conductor in raceway from grounding electrode system to each service location, terminal cabinet, wiring closet, and central equip...
	2. Service and Central Equipment Locations and Wiring Closets:  Terminate grounding conductor on a 1/4-by-4-by-12-inch grounding bus.
	3. Terminal Cabinets:  Terminate grounding conductor on cabinet grounding terminal.


	3.3 INSTALLATION
	A. Grounding Conductors:  Route along shortest and straightest paths possible unless otherwise indicated or required by Code.  Avoid obstructing access or placing conductors where they may be subjected to strain, impact, or damage.
	B. Ground Bonding Common with Lightning Protection System:  Comply with NFPA 780 and UL 96 when interconnecting with lightning protection system.  Bond electrical power system ground directly to lightning protection system grounding conductor at close...
	C. Ground Rods:  Drive rods until tops are 2 inches below finished floor or final grade unless otherwise indicated.
	1. Interconnect ground rods with grounding electrode conductor below grade and as otherwise indicated.  Make connections without exposing steel or damaging coating if any.
	2. For grounding electrode system, install at least 2 rods spaced at least one-rod length from each other and located at least the same distance from other grounding electrodes, and connect to the service grounding electrode conductor.

	D. Grounding and Bonding for Piping:
	1. Metal Water Service Pipe:  Install insulated copper grounding conductors, in conduit, from building's main service equipment, or grounding bus, to main metal water service entrances to building.  Connect grounding conductors to main metal water ser...
	2. Water Meter Piping:  Use braided-type bonding jumpers to electrically bypass water meters.  Connect to pipe with a bolted connector.
	3. Bond each aboveground portion of gas piping system downstream from equipment shutoff valve.

	E. Bonding Interior Metal Ducts:  Bond metal air ducts to equipment grounding conductors of associated fans, blowers, electric heaters, and air cleaners.  Install tinned bonding jumper to bond across flexible duct connections to achieve continuity.
	F. Grounding for Steel Building Structure:  Install a driven ground rod at base of each corner column and at intermediate exterior columns at distances not more than 60 feet apart.
	G. Ground Ring:  Install a grounding conductor, electrically connected to each building structure ground rod and to each steel column, extending around the perimeter of building area or item indicated.
	1. Install tinned-copper conductor not less than No. 2/0 AWG for ground ring and for taps to building steel.
	2. Bury ground ring not less than 24 inches from building's foundation.


	3.4 LABELING
	A. Comply with requirements in Division 26 Section "Identification for Electrical Systems" Article for instruction signs.  The label or its text shall be green.
	B. Install labels at the telecommunications bonding conductor and grounding equalizer and at the grounding electrode conductor where exposed.
	1. Label Text:  "If this connector or cable is loose or if it must be removed for any reason, notify the facility manager."


	3.5 FIELD QUALITY CONTROL
	A. Testing Agency: Engage a qualified testing agency to perform tests and inspections.
	B. Perform tests and inspections.
	C. Tests and Inspections:
	1. After installing grounding system but before permanent electrical circuits have been energized, test for compliance with requirements.
	2. Inspect physical and mechanical condition.  Verify tightness of accessible, bolted, electrical connections with a calibrated torque wrench according to manufacturer's written instructions.
	3. Test completed grounding system at each location where a maximum ground-resistance level is specified, at service disconnect enclosure grounding terminal and at individual ground rods.  Make tests at ground rods before any conductors are connected.
	a. Measure ground resistance no fewer than two full days after last trace of precipitation and without soil being moistened by any means other than natural drainage or seepage and without chemical treatment or other artificial means of reducing natura...
	b. Perform tests by fall-of-potential method according to IEEE 81.

	4. Prepare dimensioned Drawings locating each test well, ground rod and ground-rod assembly, and other grounding electrodes.  Identify each by letter in alphabetical order, and key to the record of tests and observations.  Include the number of rods d...

	D. Grounding system will be considered defective if it does not pass tests and inspections.
	E. Prepare test and inspection reports.
	F. Report measured ground resistances that exceed the following values:
	1. Power and Lighting Equipment or System with Capacity of 500 kVA and less:  5 ohms.

	G. Excessive Ground Resistance:  If resistance to ground exceeds specified values, notify Architect promptly and include recommendations to reduce ground resistance.


	26 05 29 Hangers and Supports for Electrical Systems
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Hangers and supports for electrical equipment and systems.
	2. Construction requirements for concrete bases.


	1.3 DEFINITIONS
	A. EMT:  Electrical metallic tubing.
	B. IMC:  Intermediate metal conduit.
	C. RMC:  Rigid metal conduit.

	1.4 PERFORMANCE REQUIREMENTS
	A. Delegated Design:  Design supports for multiple raceways, including comprehensive engineering analysis by a qualified professional engineer, using performance requirements and design criteria indicated.
	B. Design supports for multiple raceways capable of supporting combined weight of supported systems and its contents.
	C. Design equipment supports capable of supporting combined operating weight of supported equipment and connected systems and components.
	D. Rated Strength:  Adequate in tension, shear, and pullout force to resist maximum loads calculated or imposed for this Project, with a minimum structural safety factor of five <5> times the applied force.

	1.5 SUBMITTALS
	A. Shop Drawings: Show fabrication and installation details and include calculations for the following.

	1.6 QUALITY ASSURANCE
	A. Comply with NFPA 70.

	1.7 COORDINATION
	A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, reinforcement, and formwork requirements are specified in Division 03.
	B. Coordinate installation of roof curbs, equipment supports, and roof penetrations.  These items are specified in Division 07 Section "Roof Accessories."

	2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS
	A. Steel Slotted Support Systems:  Comply with MFMA-4, factory-fabricated components for field assembly.
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Allied Tube & Conduit.
	b. Cooper B-Line, Inc.; a division of Cooper Industries.
	c. ERICO International Corporation.
	d. GS Metals Corp.
	e. Thomas & Betts Corporation.
	f. Unistrut; Tyco International, Ltd.
	g. Wesanco, Inc.

	2. Metallic Coatings:  Hot-dip galvanized after fabrication and applied according to MFMA-4.
	3. Nonmetallic Coatings:  Manufacturer's standard PVC, polyurethane, or polyester coating applied according to MFMA-4.
	4. Painted Coatings:  Manufacturer's standard painted coating applied according to MFMA-4.
	5. Channel Dimensions:  Selected for applicable load criteria.

	B. Nonmetallic Slotted Support Systems:  Structural-grade, factory-formed, glass-fiber-resin channels and angles with 9/16-inch- diameter holes at a maximum of 8 inches o.c., in at least 1 surface.
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Allied Tube & Conduit.
	b. Cooper B-Line, Inc.; a division of Cooper Industries.
	c. Fabco Plastics Wholesale Limited.
	d. Seasafe, Inc.

	2. Fittings and Accessories:  Products of channel and angle manufacturer and designed for use with those items.
	3. Fitting and Accessory Materials:  Same as channels and angles, except metal items may be stainless steel.
	4. Rated Strength:  Selected to suit applicable load criteria.

	C. Raceway and Cable Supports:  As described in NECA 1 and NECA 101.
	D. Conduit and Cable Support Devices: Steel and malleable-iron hangers, clamps, and associated fittings, designed for types and sizes of raceway or cable to be supported.
	E. Support for Conductors in Vertical Conduit:  Factory-fabricated assembly consisting of threaded body and insulating wedging plug or plugs for non-armored electrical conductors or cables in riser conduits.  Plugs shall have number, size, and shape o...
	F. Structural Steel for Fabricated Supports and Restraints:  ASTM A 36/A 36M, steel plates, shapes, and bars; black and galvanized.
	G. Mounting, Anchoring, and Attachment Components:  Items for fastening electrical items or their supports to building surfaces include the following:
	1. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened portland cement concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for supported loads and building materials where used.
	a. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	(1) Hilti Inc.
	(2) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc.
	(3) MKT Fastening, LLC.
	(4) Simpson Strong-Tie Co., Inc.; Masterset Fastening Systems Unit.


	2. Mechanical-Expansion Anchors:  Insert-wedge-type, stainless steel, for use in hardened portland cement concrete with tension, shear, and pullout capacities appropriate for supported loads and building materials in which used.
	a. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	(1) Cooper B-Line, Inc.; a division of Cooper Industries.
	(2) Empire Tool and Manufacturing Co., Inc.
	(3) Hilti Inc.
	(4) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc.
	(5) MKT Fastening, LLC.


	3. Concrete Inserts:  Steel or malleable-iron, slotted support system units similar to MSS Type 18; complying with MFMA-4 or MSS SP-58.
	4. Clamps for Attachment to Steel Structural Elements:  MSS SP-58, type suitable for attached structural element.
	5. Through Bolts:  Structural type, hex head, and high strength.  Comply with ASTM A 325.
	6. Toggle Bolts:  All-steel springhead type.
	7. Hanger Rods:  Threaded steel.


	2.2 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES
	A. Description:  Welded or bolted, structural-steel shapes, shop or field fabricated to fit dimensions of supported equipment.
	B. Materials:  Comply with requirements in Division 05 Section "Metal Fabrications" for steel shapes and plates.

	3.1 APPLICATION
	A. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical equipment and systems except if requirements in this Section are stricter.
	B. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway:  Space supports for EMT, IMC, and RMC as scheduled in NECA 1, where its Table 1 lists maximum spacings less than stated in NFPA 70.  Minimum rod size shall be 1/4 inch in diameter.
	C. Multiple Raceways or Cables:  Install trapeze-type supports fabricated with steel slotted or other support system, sized so capacity can be increased by at least 25 percent in future without exceeding specified design load limits.
	1. Secure raceways and cables to these supports with two-bolt conduit clamps.

	D. Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-1/2-inch and smaller raceways serving branch circuits and communication systems above suspended ceilings and for fastening raceways to trapeze supports.

	3.2 SUPPORT INSTALLATION
	A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this Article.
	B. Raceway Support Methods:  In addition to methods described in NECA 1, EMT, IMC, and RMC may be supported by openings through structure members, as permitted in NFPA 70.
	C. Strength of Support Assemblies:  Where not indicated, select sizes of components so strength will be adequate to carry present and future static loads within specified loading limits.  Minimum static design load used for strength determination shal...
	D. Mounting and Anchorage of Surface-Mounted Equipment and Components:  Anchor and fasten electrical items and their supports to building structural elements by the following methods unless otherwise indicated by code:
	1. To Wood:  Fasten with lag screws or through bolts.
	2. To New Concrete:  Bolt to concrete inserts.
	3. To Masonry:  Approved toggle-type bolts on hollow masonry units and expansion anchor fasteners on solid masonry units.
	4. To Existing Concrete:  Expansion anchor fasteners.

	E. Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing bars.

	3.3 INSTALLATION OF FABRICATED METAL SUPPORTS
	A. Comply with installation requirements in Division 05 Section "Metal Fabrications" for site-fabricated metal supports.
	B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support and anchor electrical materials and equipment.
	C. Field Welding:  Comply with AWS D1.1/D1.1M.

	3.4 CONCRETE BASES
	A. Construct concrete bases of dimensions indicated but not less than 4 inches larger in both directions than supported unit, and so anchors will be a minimum of 10 bolt diameters from edge of the base.
	B. Use 3000-psi 28-day compressive-strength concrete.  Concrete materials, reinforcement, and placement requirements are specified in Division 03 Section "Cast-in-Place Concrete "
	C. Anchor equipment to concrete base.
	1. Place and secure anchorage devices.  Use supported equipment manufacturer's setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	2. Install anchor bolts to elevations required for proper attachment to supported equipment.
	3. Install anchor bolts according to anchor-bolt manufacturer's written instructions.


	3.5 PAINTING
	A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immediately after erecting hangers and supports.  Use same materials as used for shop painting.  Comply with SSPC-PA 1 requirements for touching up field-painted surf...
	1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils.

	B. Touchup:  Comply with requirements in Division 09 for cleaning and touchup painting of field welds, bolted connections, and abraded areas of shop paint on miscellaneous metal.
	C. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply galvanizing-repair paint to comply with ASTM A 780.


	26 05 33 Raceway and Boxes for Electrical Systems
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical wiring.

	1.3 DEFINITIONS
	A. EMT:  Electrical metallic tubing.
	B. ENT:  Electrical nonmetallic tubing.
	C. EPDM:  Ethylene-propylene-diene terpolymer rubber.
	D. FMC:  Flexible metal conduit.
	E. IMC:  Intermediate metal conduit.
	F. LFMC:  Liquidtight flexible metal conduit.
	G. LFNC:  Liquidtight flexible nonmetallic conduit.
	H. NBR:  Acrylonitrile-butadiene rubber.
	I. RNC:  Rigid nonmetallic conduit.
	J. RMC:  Rigid metal conduit.

	1.4 SUBMITTALS
	A. Product Data:  For surface raceways, wireways and fittings, junction boxes, floor boxes, hinged-cover enclosures, and cabinets.
	B. Shop Drawings:  For the following raceway components.  Include plans, elevations, sections, details, and attachments to other work.
	1. Custom enclosures and cabinets.

	C. Coordination Drawings:  Conduit routing plans, drawn to scale, on which the following items are shown and coordinated with each other, based on input from installers of the items involved:
	1. Structural members in the paths of conduit groups with common supports.
	2. HVAC and plumbing items and architectural features in the paths of conduit groups with common supports.

	D. Qualification Data:  For professional engineer and testing agency.
	E. Source quality-control test reports.

	1.5 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. Comply with NFPA 70.
	C. The required ‘grounding/bonding for the electrical system shall meet the elevator and ancillary systems’ performance requirements.
	D. When installed in the elevator hoistway/pit, atop the elevator cab, outdoors, or at other wet locations, the conduit/raceway/boxes shall be “NEMA 4”.

	2.1 METAL CONDUIT AND TUBING
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. AFC Cable Systems, Inc.
	2. Alflex Inc.
	3. Allied Tube & Conduit; a Tyco International Ltd. Co.
	4. Anamet Electrical, Inc.; Anaconda Metal Hose.
	5. Electri-Flex Co.
	6. Manhattan/CDT/Cole-Flex.
	7. Maverick Tube Corporation.
	8. O-Z Gedney; a unit of General Signal.
	9. Wheatland Tube Company.

	B. Rigid Steel Conduit:  ANSI C80.1.
	C. IMC:  ANSI C80.6.
	1. PVC-Coated Steel Conduit:  PVC-coated IMC.Comply with NEMA RN 1.
	2. Coating Thickness:  0.040 inch, minimum.

	D. EMT:  ANSI C80.3.
	E. FMC:  Zinc-coated steel
	F. LFMC:  Flexible steel conduit with PVC jacket.
	G. Fittings for Conduit (Including all Types and Flexible and Liquidtight), EMT, and Cable:  NEMA FB 1; listed for type and size raceway with which used, and for application and environment in which installed.
	1. Conduit Fittings for Hazardous (Classified) Locations:  Comply with UL 886.
	2. Fittings for EMT:  set-screw or compression type.
	3. Coating for Fittings for PVC-Coated Conduit:  Minimum thickness, 0.040 inch with overlapping sleeves protecting threaded joints.

	H. Joint Compound for Rigid Steel Conduit or IMC:  Listed for use in cable connector assemblies, and compounded for use to lubricate and protect threaded raceway joints from corrosion and enhance their conductivity.
	I. Rigid non-metallic conduit shall not be used. In cases where expressed permission is granted by the Engineer, conduit shall be Schedule 40 polyvinyl chloride, unless otherwise noted. Conduit shall be UL listed. Appropriately sized ground wire shall...
	J. Die-cast zinc-alloy fittings and fittings made of inferior contoured to wrap around the conduit and clamped by one or more screws shall not be used.

	2.2 NONMETALLIC CONDUIT AND TUBING
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. AFC Cable Systems, Inc.
	2. Anamet Electrical, Inc.; Anaconda Metal Hose.
	3. Arnco Corporation.
	4. CANTEX Inc.
	5. CertainTeed Corp.; Pipe & Plastics Group.
	6. Condux International, Inc.
	7. ElecSYS, Inc.
	8. Electri-Flex Co.
	9. Lamson & Sessions; Carlon Electrical Products.
	10. Manhattan/CDT/Cole-Flex.
	11. RACO; a Hubbell Company.
	12. Thomas & Betts Corporation.

	B. ENT:  NEMA TC 13.
	C. LFNC:  UL 1660.
	D. Fittings for ENT and RNC:  NEMA TC 3; match to conduit or tubing type and material.
	E. Fittings for LFNC:  UL 514B.
	F. Conduits, Fittings & Enclosures located in Elevator Shaft: NEMA 4.

	2.3 METAL WIREWAYS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Cooper B-Line, Inc.
	2. Hoffman.
	3. Square D; Schneider Electric.

	B. Description:  Sheet metal sized and shaped as indicated, NEMA 250, Type 1, unless otherwise indicated.
	C. Fittings and Accessories:  Include couplings, offsets, elbows, expansion joints, adapters, hold-down straps, end caps, and other fittings to match and mate with wireways as required for complete system.
	D. Wireway Covers: Screw-cover type
	E. Finish:  Manufacturer's standard enamel finish.

	2.4 SURFACE RACEWAYS
	A. Surface Metal Raceways:  Galvanized steel with snap-on covers.  Manufacturer's standard enamel finish in color selected by Architect.
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Thomas & Betts Corporation.
	b. Walker Systems, Inc.; Wiremold Company (The).
	c. Wiremold Company (The); Electrical Sales Division.


	B. Surface Nonmetallic Raceways:  Two-piece construction, manufactured of rigid PVC with texture and color selected by Architect from manufacturer's standard custom colors.
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Butler Manufacturing Company; Walker Division.
	b. Enduro Systems, Inc.; Composite Products Division.
	c. Hubbell Incorporated; Wiring Device-Kellems Division.
	d. Lamson & Sessions; Carlon Electrical Products.
	e. Panduit Corp.
	f. Walker Systems, Inc.; Wiremold Company (The).
	g. Wiremold Company (The); Electrical Sales Division.



	2.5 BOXES, ENCLOSURES, AND CABINETS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	Basis-of-Design for hazardous locations, Crouse-Hinds, Inc.
	1. Cooper Crouse-Hinds; Div. of Cooper Industries, Inc.
	2. Hoffman.
	3. Hubbell Incorporated; Killark Electric Manufacturing Co. Division.
	4. O-Z/Gedney; a unit of General Signal.
	5. RACO; a Hubbell Company.
	6. Robroy Industries, Inc.; Enclosure Division.
	7. Thomas & Betts Corporation.
	8. Walker Systems, Inc.; Wiremold Company (The).
	9. Appleton

	B. Sheet Metal Outlet and Device Boxes:  NEMA OS 1.
	C. Cast-Metal Outlet and Device Boxes:  NEMA FB 1, aluminum, Type FD, with gasketed cover.
	D. Small Sheet Metal Pull and Junction Boxes:  NEMA OS 1.
	E. Cast-Metal Access, Pull, and Junction Boxes:  NEMA FB 1, cast aluminum with gasketed cover.
	F. Hinged-Cover Enclosures:  NEMA 250, Type 1, with continuous-hinge cover with flush latch, unless otherwise indicated.
	1. Metal Enclosures:  Steel, finished inside and out with manufacturer's standard enamel.
	2. Nonmetallic Enclosures:  Plastic, finished inside with radio-frequency-resistant paint.

	G. Cabinets:
	1. NEMA 250, Type 1, galvanized-steel box with removable interior panel and removable front, finished inside and out with manufacturer's standard enamel.
	2. Hinged door in front cover with flush latch and concealed hinge.
	3. Key latch to match panelboards.
	4. Metal barriers to separate wiring of different systems and voltage.
	5. Accessory feet where required for freestanding equipment.


	2.6 SLEEVES FOR RACEWAYS
	A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain ends.
	B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, with plain ends and integral waterstop, unless otherwise indicated.
	C. Sleeves for Rectangular Openings:  Galvanized sheet steel with minimum 0.052- or 0.138-inch thickness as indicated and of length to suit application.
	D. Coordinate sleeve selection and application with selection and application of firestopping specified in Division 07 Section "Penetration Firestopping."

	2.7 SLEEVE SEALS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Advance Products & Systems, Inc.
	2. Calpico, Inc.
	3. Metraflex Co.
	4. Pipeline Seal and Insulator, Inc.


	3.1 RACEWAY APPLICATION
	A. Comply with the following indoor applications, unless otherwise indicated:
	1. Exposed, Not Subject to Physical Damage:  EMT or ENT
	2. Exposed, Not Subject to Severe Physical Damage:  EMT
	3. Exposed and Subject to Severe Physical Damage:  Rigid steel conduit IMC.  Includes raceways in the following locations:
	a. Loading dock.
	b. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling units.
	c. Mechanical rooms.
	d. Class I Division I & II Hazardous locations

	4. Concealed in Ceilings and Interior Walls and Partitions:  EMT or ENT.
	5. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, Electric Solenoid, or Motor-Driven Equipment):  FMC, except use LFMC in damp or wet locations.
	6. Damp or Wet Locations:  Rigid steel conduit or IMC.
	7. Boxes and Enclosures:  NEMA 250, Type 1, except use NEMA 250, Type 4, stainless steel in damp or wet locations.

	B. Minimum Raceway Size 3/4-inch trade size.
	C. Raceway Fittings:  Compatible with raceways and suitable for use and location.
	1. Rigid and Intermediate Steel Conduit:  Use threaded rigid steel conduit fittings, unless otherwise indicated.
	2. PVC Externally Coated, Rigid Steel Conduits:  Use only fittings listed for use with that material.  Patch and seal all joints, nicks, and scrapes in PVC coating after installing conduits and fittings.  Use sealant recommended by fitting manufacturer.

	D. Install nonferrous conduit or tubing for circuits operating above 60 Hz.  Where aluminum raceways are installed for such circuits and pass through concrete, install in nonmetallic sleeve.
	E. Do not install aluminum conduits in contact with concrete.

	3.2 INSTALLATION
	A. Comply with NECA 1 for installation requirements applicable to products specified in Part 2 except where requirements on Drawings or in this Article are stricter.
	B. Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-water pipes.  Install horizontal raceway runs above water and steam piping.
	C. Complete raceway installation before starting conductor installation.
	D. Support raceways as specified in Division 26 Section "Hangers and Supports for Electrical Systems."
	E. Arrange stub-ups so curved portions of bends are not visible above the finished slab.
	F. Install no more than the equivalent of three 90-degree bends in any conduit run except for communications conduits, for which fewer bends are allowed.
	G. Conceal conduit and EMT within finished walls, ceilings, and floors, unless otherwise indicated.
	H. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions:  Apply listed compound to threads of raceway and fittings before making up joints.  Follow compound manufacturer's written instructions.
	I. Raceway Terminations at Locations Subject to Moisture or Vibration:  Use insulating bushings to protect conductors, including conductors smaller than No. 4 AWG.
	J. Install pull wires in empty raceways.  Use polypropylene or monofilament plastic line with not less than 200-lb tensile strength.  Leave at least 12 inches of slack at each end of pull wire.
	K. Raceways for Communications Cable:  Install raceways, metallic and nonmetallic, rigid and flexible, as follows:
	1. 3/4-Inch Trade Size and Smaller:  Install raceways in maximum lengths of 50 feet.
	2. 1-Inch Trade Size and Larger:  Install raceways in maximum lengths of 75 feet.
	3. Install with a maximum of two 90-degree bends or equivalent for each length of raceway unless Drawings show stricter requirements.  Separate lengths with pull or junction boxes or terminations at distribution frames or cabinets where necessary to c...

	L. Install raceway sealing fittings at suitable, approved, and accessible locations and fill them with listed sealing compound.  For concealed raceways, install each fitting in a flush steel box with a blank cover plate having a finish similar to that...
	1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated spaces.
	2. Where otherwise required by NFPA 70.

	M. Flexible Conduit Connections:  Use maximum of 72 inches of flexible conduit for recessed and semirecessed lighting fixtures, equipment subject to vibration, noise transmission, or movement; and for transformers and motors.
	1. Use LFMC in damp or wet locations subject to severe physical damage.
	2. Use LFMC or LFNC in damp or wet locations not subject to severe physical damage.
	3. Use suitable for hazardous locations fittings.

	N. Set metal floor boxes level and flush with finished floor surface.
	O. Set nonmetallic floor boxes level.  Trim after installation to fit flush with finished floor surface.

	3.3 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS
	A. Coordinate sleeve selection and application with selection and application of firestopping.
	B. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or formed openings are used.  Install sleeves during erection of slabs and walls.
	C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.
	D. Rectangular Sleeve Minimum Metal Thickness:
	1. For sleeve cross-section rectangle perimeter less than 50 inches and no side greater than 16 inches, thickness shall be 0.052 inch.
	2. For sleeve cross-section rectangle perimeter equal to, or greater than, 50 inches and 1 or more sides equal to, or greater than, 16 inches, thickness shall be 0.138 inch.

	E. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall assemblies unless openings compatible with firestop system used are fabricated during construction of floor or wall.
	F. Cut sleeves to length for mounting flush with both surfaces of walls.
	G. Extend sleeves installed in floors 2 inches above finished floor level.
	H. Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and raceway unless sleeve seal is to be.
	I. Seal space outside of sleeves with grout for penetrations of concrete and masonry and with approved joint compound for gypsum board assemblies.
	J. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between sleeve and raceway, using joint sealant appropriate for size, depth, and location of joint.  Refer to Division 07 Section "Joint Sealants" for materials and insta...
	K. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at raceway penetrations.  Install sleeves and seal with firestop materials.
	L. Roof-Penetration Sleeves:  Seal penetration of individual raceways with flexible, boot-type flashing units applied in coordination with roofing work.
	M. Aboveground, Exterior-Wall Penetrations:  Seal penetrations using sleeves and mechanical sleeve seals.  Select sleeve size to allow for 1-inch annular clear space between pipe and sleeve for installing mechanical sleeve seals.
	N. Underground, Exterior-Wall Penetrations:  Install cast-iron "wall pipes" for sleeves.  Size sleeves to allow for 1-inch annular clear space between raceway and sleeve for installing mechanical sleeve seals.

	3.4 SLEEVE-SEAL INSTALLATION
	A. Install to seal underground, exterior wall penetrations.
	B. Use type and number of sealing elements recommended by manufacturer for raceway material and size.  Position raceway in center of sleeve.  Assemble mechanical sleeve seals and install in annular space between raceway and sleeve.  Tighten bolts agai...

	3.5 FIRESTOPPING
	A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore original fire-resistance rating of assembly.

	3.6 PROTECTION
	A. Provide final protection and maintain conditions that ensure coatings, finishes, and cabinets are without damage or deterioration at time of Substantial Completion.
	1. Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer.
	2. Repair damage to PVC or paint finishes with matching touchup coating recommended by manufacturer.



	26 05 44 Sleeves and Sleeve Seals for Elec Racways
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Sleeves for raceway and cable penetration of walls and floors.
	2. Sleeve-seal systems.
	3. Sleeve-seal fittings.
	4. Grout.
	5. Silicone sealants.

	B. Related Requirements:
	1. Coordinate sleeve selection and application with selection and application of firestopping specified in Division 07 “Penetration Firestopping”. .


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product specified.


	PART 2 -  PRODUCTS
	2.1 SLEEVES
	A. Wall Sleeves:
	1. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc coated, plain ends.
	2. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, with plain ends and integral waterstop unless otherwise indicated.

	B. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies:  Galvanized-steel sheet; 33T0.0239-inch33T43T (0.6-mm)43T minimum thickness; round tube closed with welded longitudinal joint, with tabs for screw-fastening the sleeve to the ...
	C. Sleeves for Rectangular Openings:
	1. Material:  Galvanized sheet steel.
	2. Minimum Metal Thickness:
	a. For sleeve cross-section rectangle perimeter less than 33T50 inches33T43T (1270 mm)43T and with no side larger than 33T16 inches33T43T (400 mm)43T, thickness shall be 33T0.052 inch33T43T (1.3 mm)43T.
	b. For sleeve cross-section rectangle perimeter 33T50 inches33T43T (1270 mm)43T or more and one or more sides larger than 33T16 inches33T43T (400 mm)43T, thickness shall be 33T0.138 inch33T43T (3.5 mm)43T.



	2.2 SLEEVE-SEAL SYSTEMS
	A. Description:  Modular sealing device, designed for field assembly, to fill annular space between sleeve and raceway or cable.
	1. Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include:
	a. 41TAdvance Products & Systems, Inc41T.
	b. CALPICO, Inc.
	c. Metraflex Company (The).

	2. Sealing Elements:  EPDM or Nitrile (Buna N) rubber interlocking links shaped to fit surface of pipe.  Include type and number required for pipe material and size of pipe.
	3. Pressure Plates:  Stainless steel.
	4. Connecting Bolts and Nuts:  Stainless steel of length required to secure pressure plates to sealing elements.


	2.3 GROUT
	A. Description:  Nonshrink; recommended for interior and exterior sealing openings in non-fire-rated walls or floors.
	B. Standard:  ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, hydraulic-cement grout.
	C. Design Mix:  33T5000-psi33T43T (34.5-MPa)43T, 28-day compressive strength.
	D. Packaging:  Premixed and factory packaged.

	2.4 SILICONE SEALANTS
	A. Silicone Sealants:  Single-component, silicone-based, neutral-curing elastomeric sealants of grade indicated below.
	1. Grade:  Pourable (self-leveling) formulation for openings in floors and other horizontal surfaces that are not fire rated.
	2. Sealant shall have VOC content of 40 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	3. Sealant shall comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers."

	B. Silicone Foams:  Multicomponent, silicone-based liquid elastomers that, when mixed, expand and cure in place to produce a flexible, nonshrinking foam.


	PART 3 -  EXECUTION
	3.1 SLEEVE INSTALLATION FOR NON-FIRE-RATED ELECTRICAL PENETRATIONS
	A. Comply with NECA 1.
	B. Comply with NEMA VE 2 for cable tray and cable penetrations.
	C. Sleeves for Conduits Penetrating Above-Grade Non-Fire-Rated Concrete and Masonry-Unit Floors and Walls:
	1. Interior Penetrations of Non-Fire-Rated Walls and Floors:
	a. Seal annular space between sleeve and raceway or cable, using joint sealant appropriate for size, depth, and location of joint.
	b. Seal space outside of sleeves with mortar or grout.  Pack sealing material solidly between sleeve and wall so no voids remain.  Tool exposed surfaces smooth; protect material while curing.

	2. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.
	3. Size pipe sleeves to provide 33T1/4-inch33T43T (6.4-mm)43T annular clear space between sleeve and raceway or cable unless sleeve seal is to be installed.
	4. Install sleeves for wall penetrations unless core-drilled holes or formed openings are used.  Install sleeves during erection of walls.  Cut sleeves to length for mounting flush with both surfaces of walls.  Deburr after cutting.
	5. Install sleeves for floor penetrations.  Extend sleeves installed in floors 33T2 inches33T43T (50 mm)43T above finished floor level.  Install sleeves during erection of floors.

	D. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies:
	1. Use circular metal sleeves unless penetration arrangement requires rectangular sleeved opening.
	2. Seal space outside of sleeves with approved joint compound for gypsum board assemblies.

	E. Roof-Penetration Sleeves:  Seal penetration of individual raceways and cables with flexible boot-type flashing units applied in coordination with roofing work.
	F. Aboveground, Exterior-Wall Penetrations:  Seal penetrations using steel pipe sleeves and mechanical sleeve seals.  Select sleeve size to allow for 33T1-inch33T43T (25-mm)43T annular clear space between pipe and sleeve for installing mechanical slee...
	G. Underground, Exterior-Wall and Floor Penetrations:  Install cast-iron pipe sleeves.  Size sleeves to allow for 33T1-inch33T43T (25-mm)43T annular clear space between raceway or cable and sleeve for installing sleeve-seal system.

	3.2 SLEEVE-SEAL-SYSTEM INSTALLATION
	A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at raceway entries into building.
	B. Install type and number of sealing elements recommended by manufacturer for raceway or cable material and size.  Position raceway or cable in center of sleeve.  Assemble mechanical sleeve seals and install in annular space between raceway or cable ...

	3.3 SLEEVE-SEAL-FITTING INSTALLATION
	A. Install sleeve-seal fittings in new walls and slabs as they are constructed.

	3.4 SLEEVE INSTALLATION FOR FIRE RATED ASSEMBLY PARTITIONS
	A. Install sleeves for penetrations of fire-rated floor and wall assemblies unless openings compatible with firestop system used are fabricated during construction of floor or wall.
	B. Maintain indicated fire rating of walls, partitions, ceilings and floors at raceway penetrations. Install sleeves and sleeve seals with appropriate firestop materials. Comply with Division 07 Section “Penetration Firestopping”.



	26 05 53 Identification for Electrical Systems
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Identification for raceways.
	2. Identification of power and control cables.
	3. Identification for conductors.
	4. Warning labels and signs.
	5. Instruction signs.
	6. Equipment identification labels.
	7. Miscellaneous identification products.


	1.3 SUBMITTALS
	A. Product Data:  For each electrical identification product indicated.
	B. Identification Schedule:  An index of nomenclature of electrical equipment and system components used in identification signs and labels.

	1.4 QUALITY ASSURANCE
	A. Comply with ANSI A13.1 and IEEE C2.
	B. Comply with NFPA 70.
	C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145.
	D. Comply with ANSI Z535.4 for safety signs and labels.
	E. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks used by label printers, shall comply with UL 969.

	1.5 COORDINATION
	A. Coordinate identification names, abbreviations, colors, and other features with requirements in other Sections requiring identification applications, Drawings, Shop Drawings, manufacturer's wiring diagrams, and the Operation and Maintenance Manual;...
	B. Coordinate installation of identifying devices with completion of covering and painting of surfaces where devices are to be applied.
	C. Coordinate installation of identifying devices with location of access panels and doors.
	D. Install identifying devices before installing acoustical ceilings and similar concealment.

	2.1 POWER RACEWAY IDENTIFICATION MATERIALS
	A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color field for each raceway size.
	B. Colors for Raceways Carrying Circuits at 600 V or Less:
	1. Black letters on an clear field
	2. Legend:  Indicate voltage and system or service type.

	C. Self-Adhesive Vinyl Labels for Raceways Carrying Circuits at 600 V or Less:  Preprinted, flexible label laminated with a clear, weather- and chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend label.
	D. Write-On Tags:  Polyester tag, 0.015 inch thick, with corrosion-resistant grommet and cable tie for attachment to conductor or cable.
	1. Marker for Tags:  Permanent, waterproof, black ink marker recommended by tag manufacturer.


	2.2 ARMORED AND METAL-CLAD CABLE IDENTIFICATION MATERIALS
	A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color field for each raceway and cable size.
	B. Colors for Raceways Carrying Circuits at 600 V and Less:
	1. Black letters on an clear field
	2. Legend:  Indicate voltage and system or service type.

	C. Self-Adhesive Vinyl Tape:  Colored, heavy duty, waterproof, fade resistant; 2 inches wide; compounded for outdoor use.

	2.3 POWER AND CONTROL CABLE IDENTIFICATION MATERIALS
	A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color field for each raceway and cable size.
	B. Write-On Tags:  Polyester tag, 0.015 inch thick, with corrosion-resistant grommet and cable tie for attachment to conductor or cable.
	1. Marker for Tags:  Permanent, waterproof, black ink marker recommended by tag manufacturer.


	2.4 CONDUCTOR IDENTIFICATION MATERIALS
	A. Color-Coding Conductor Tape:  Colored, self-adhesive vinyl tape not less than 3 mils thick by 1 to 2 inches wide.
	1. Marker for Tags:  Permanent, waterproof, black ink marker recommended by tag manufacturer.


	2.5 WARNING LABELS AND SIGNS
	A. Comply with NFPA 70 and 29 CFR 1910.145.
	B. Self-Adhesive Warning Labels:  Factory-printed, multicolor, pressure-sensitive adhesive labels, configured for display on front cover, door, or other access to equipment unless otherwise indicated.

	2.6 EQUIPMENT IDENTIFICATION LABELS
	A. Engraved, Laminated Acrylic or Melamine Label:  Punched or drilled for screw mounting.  White letters on a black background.  Minimum letter height shall be 3/8 inch.

	2.7 CABLE TIES
	A. General-Purpose Cable Ties:  Fungus inert, self-extinguishing, one piece, self-locking, Type 6/6 nylon.
	1. Minimum Width:  3/16 inch.
	2. Tensile Strength at 73 deg F, According to ASTM D 638:  12,000 psi.
	3. Temperature Range:  Minus 40 to plus 185 deg F.
	4. Color:  Black except where used for color-coding.


	2.8 MISCELLANEOUS IDENTIFICATION PRODUCTS
	A. Paint:  Comply with requirements in Division 09 painting Sections for paint materials and application requirements.  Select paint system applicable for surface material and location (exterior or interior).
	B. Fasteners for Labels and Signs:  Self-tapping, stainless-steel screws or stainless-steel machine screws with nuts and flat and lock washers.

	3.1 INSTALLATION
	A. Verify identity of each item before installing identification products.
	B. Location:  Install identification materials and devices at locations for most convenient viewing without interference with operation and maintenance of equipment.
	C. Apply identification devices to surfaces that require finish after completing finish work.
	D. Self-Adhesive Identification Products:  Clean surfaces before application, using materials and methods recommended by manufacturer of identification device.
	E. Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners appropriate to the location and substrate.
	F. System Identification Color-Coding Bands for Raceways and Cables:  Each color-coding band shall completely encircle cable or conduit.  Place adjacent bands of two-color markings in contact, side by side.  Locate bands at changes in direction, at pe...
	G. Aluminum Wraparound Marker Labels and Metal Tags:  Secure tight to surface of conductor or cable at a location with high visibility and accessibility.
	H. Cable Ties:  For attaching tags.  Use general-purpose type, except as listed below:
	1. Outdoors:  UV-stabilized nylon.
	2. In Spaces Handling Environmental Air:  Plenum rated.

	I. Underground-Line Warning Tape:  During backfilling of trenches install continuous underground-line warning tape directly above line at 6 to 8 inches below finished grade.  Use multiple tapes where width of multiple lines installed in a common trenc...
	J. Painted Identification:  Comply with requirements in Division 09 painting Sections for surface preparation and paint application.

	3.2 IDENTIFICATION SCHEDULE
	A. Power-Circuit Conductor Identification, 600 V or Less:  For conductors in vaults, pull and junction boxes, manholes, and handholes, use color-coding conductor tape to identify the phase.  Colors shall be as specified in 26 05 19, Low Voltage Electr...
	B. Install instructional sign including the color-code for grounded and ungrounded conductors using adhesive-film-type labels.
	C. Locations of Underground Lines:  Identify with underground-line warning tape for power, lighting, communication, and control wiring and optical fiber cable.
	1. Limit use of underground-line warning tape to direct-buried cables.
	2. Install underground-line warning tape for both direct-buried cables and cables in raceway.

	D. Workspace Indication:  Install floor marking tape to show working clearances in the direction of access to live parts.  Workspace shall be as required by NFPA 70 and 29 CFR 1926.403 unless otherwise indicated.  Do not install at flush-mounted panel...
	E. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:  Self-adhesive warning labels.
	1. Comply with 29 CFR 1910.145.
	2. Identify system voltage with black letters on an orange background.
	3. Apply to exterior of door, cover, or other access.
	4. For equipment with multiple power or control sources, apply to door or cover of equipment including, but not limited to, the following:
	a. Power transfer switches.
	b. Controls with external control power connections.


	F. Operating Instruction Signs:  Install instruction signs to facilitate proper operation and maintenance of electrical systems and items to which they connect.  Install instruction signs with approved legend where instructions are needed for system o...
	G. Equipment Identification Labels:  On each unit of equipment, install unique designation label that is consistent with wiring diagrams, schedules, and the Operation and Maintenance Manual.  Apply labels to disconnect switches and protection equipmen...
	1. Labeling Instructions:
	a. Indoor Equipment: Adhesive film label with clear protective overlay.  Unless otherwise indicated, provide a single line of text with 1/2-inch high letters on 1-1/2-inch high label; where two lines of text are required, use labels 2 inches high.

	2. Equipment to Be Labeled:
	a. Panelboards: New circuits only, self-adhesive, Engraved.
	b. Switchboards.( New circuits only), Engraved.
	c. Enclosed switches, Engraved.
	d. Enclosed circuit breakers, Engraved.
	e. Enclosed controllers, Engraved.
	f. Contactors, Engraved.
	g. Remote-controlled switches, dimmer modules, and control devices.
	h. Disconnect switches, Engraved.




	26 05 73 Overcurrent Protective Device Coordination Study
	26 22 00 Low-Voltage Transformers
	26 24 13 Switchboards
	26 24 16 Panelboards
	26 27 26 Wiring Devices
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Receptacles, receptacles with integral GFCI, and associated device plates.
	2. Snap switches.
	3. Wall-switch.
	4. Floor service outlets, poke-through assemblies, service poles, and multioutlet assemblies.

	B. Related Sections include the following:
	1. Division 26 Section "Raceway and Boxes for Electrical System".


	1.3 DEFINITIONS
	A. EMI:  Electromagnetic interference.
	B. GFCI:  Ground-fault circuit interrupter.
	C. Pigtail:  Short lead used to connect a device to a branch-circuit conductor.
	D. RFI:  Radio-frequency interference.
	E. TVSS:  Transient voltage surge suppressor.
	F. UTP:  Unshielded twisted pair.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  List of legends and description of materials and process used for premarking wall plates.
	C. Samples:  One for each type of device and wall plate specified, in each color specified.
	D. Field quality-control test reports.
	E. Operation and Maintenance Data:  For wiring devices to include in all manufacturers' packing label warnings and instruction manuals that include labeling conditions.

	1.5 QUALITY ASSURANCE
	A. Source Limitations:  Obtain each type of wiring device and associated wall plate through one source from a single manufacturer.  Insofar as they are available, obtain all wiring devices and associated wall plates from a single manufacturer and one ...
	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	C. Comply with NFPA 70.
	D. When installed in the elevator hoistway/pit, atop the elevator cab, outdoors, or at other wet locations, the wiring devices shall be “NEMA 4”.

	1.6 COORDINATION
	A. Receptacles for Owner-Furnished Equipment:  Match plug configurations.

	2.1 MANUFACTURERS
	A. Manufacturers' Names:  Shortened versions (shown in parentheses) of the following manufacturers' names are used in other Part 2 articles:
	Basis-of-Design for Hazardous location; Crouse-Hinds.
	1. Cooper Wiring Devices; a division of Cooper Industries, Inc. (Cooper).
	2. Hubbell Incorporated; Wiring Device-Kellems (Hubbell), Killark.
	3. Leviton Mfg. Company Inc. (Leviton).
	4. Pass & Seymour/Legrand; Wiring Devices & Accessories (Pass & Seymour).
	5. Appleton


	2.2 STRAIGHT BLADE RECEPTACLES
	A. Convenience Receptacles, 125 V, 20 A:  Comply with NEMA WD 1, NEMA WD 6 configuration 5-20R, and UL 498.
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:
	a. Cooper; 5351 (single), 5352 (duplex).
	b. Hubbell; HBL5351 (single), CR5352 (duplex).
	c. Leviton; 5891 (single), 5352 (duplex).
	d. Pass & Seymour; 5381 (single), 5352 (duplex).


	B. Isolated-Ground, Duplex Convenience Receptacles, 125 V, 20 A:  Comply with NEMA WD 1, NEMA WD 6 configuration 5-20R, and UL 498.
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:
	2. Products:  Subject to compliance with requirements, provide one of the following:
	a. Hubbell; CR 5253IG.
	b. Leviton; 5362-IG.
	3. Pass & Seymour; IG6300.Description:  Straight blade; equipment grounding contacts shall be connected only to the green grounding screw terminal of the device and with inherent electrical isolation from mounting strap.  Isolation shall be integral t...


	C. Tamper-Resistant Convenience Receptacles, 125 V, 20 A:  Comply with NEMA WD 1, NEMA WD 6 configuration 5-20R, and UL 498.
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:
	a. Cooper; TR8300.
	b. Hubbell; HBL8300SG.
	c. Leviton; 8300-SGG.
	d. Pass & Seymour; 63H.

	2. Description:  Labeled to comply with NFPA 70, "Health Care Facilities" Article, "Pediatric Locations" Section.


	2.3 GFCI RECEPTACLES
	A. General Description:  Straight blade, non-feed-through type.  Comply with NEMA WD 1, NEMA WD 6, UL 498, and UL 943, Class A, and include indicator light that is lighted when device is tripped.
	B. Duplex GFCI Convenience Receptacles, 125 V, 20 A:
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:
	2. Products:  Subject to compliance with requirements, provide one of the following:
	a. Cooper; (Non-Feed Type)
	b. Pass & Seymour; (Non-Feed Type).



	2.4 SNAP SWITCHES
	A. Comply with NEMA WD 1 and UL 20.
	B. Switches, 120/277 V, 20 A:
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:
	Basis-of-design for Hazardous location; Crouse-Hinds.
	a. Cooper; 2221 (single pole), 2222 (two pole), 2223 (three way), 2224 (four way).
	b. Hubbell; CS1221 (single pole), CS1222 (two pole), CS1223 (three way), CS1224 (four way).
	c. Leviton; 1221-2 (single pole), 1222-2 (two pole), 1223-2 (three way), 1224-2 (four way).
	d. Pass & Seymour; 20AC1 (single pole), 20AC2 (two pole), 20AC3 (three way), 20AC4 (four way).


	C. Pilot Light Switches, 20 A:
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:
	a. Cooper; 2221PL for 120 V and 277 V.
	b. Hubbell; HPL1221PL for 120 V and 277 V.
	c. Leviton; 1221-PLR for 120 V, 1221-7PLR for 277 V.
	d. Pass & Seymour; PS20AC1-PLR for 120 V.

	2. Description:  Single pole, with neon-lighted handle, illuminated when switch is "ON."

	D. Key-Operated Switches, 120/277 V, 20 A:
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:
	a. Cooper; 2221L.
	b. Hubbell; HBL1221L.
	c. Leviton; 1221-2L.
	d. Pass & Seymour; PS20AC1-L.

	2. Description:  Single pole, with factory-supplied key in lieu of switch handle.


	2.5 WALL PLATES
	A. Single and combination types to match corresponding wiring devices.
	1. Plate-Securing Screws:  Metal with head color to match plate finish.
	2. Material for Finished Spaces:  Steel with white baked enamel, suitable for field painting.
	3. Material for Unfinished Spaces: Galvanized steel Smooth, high-impact thermoplastic.
	4. Material for Damp Locations:  Thermoplastic Cast or aluminum with spring-loaded lift cover, and listed and labeled for use in "wet locations."

	B. Wet-Location, Weatherproof Cover Plates: NEMA 250, complying with type 3R weather-resistant , die-cast aluminum or thermoplastic with lockable cover.

	2.6 FINISHES
	A. Color:  Wiring device catalog numbers in Section Text do not designate device color.
	1. Wiring Devices Connected to Normal Power System:   As selected by Architect, unless otherwise indicated or required by NFPA 70 or device listing.
	2. Isolated-Ground Receptacles:  Orange As specified above, with orange triangle on face.


	3.1 INSTALLATION
	A. Comply with NECA 1, including the mounting heights listed in that standard, unless otherwise noted.
	B. Coordination with Other Trades:
	1. Take steps to insure that devices and their boxes are protected.  Do not place wall finish materials over device boxes and do not cut holes for boxes with routers that are guided by riding against outside of the boxes.
	2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust, paint, and other material that may contaminate the raceway system, conductors, and cables.
	3. Install device boxes in brick or block walls so that the cover plate does not cross a joint unless the joint is troweled flush with the face of the wall.
	4. Install wiring devices after all wall preparation, including painting, is complete.

	C. Conductors:
	1. Do not strip insulation from conductors until just before they are spliced or terminated on devices.
	2. Strip insulation evenly around the conductor using tools designed for the purpose.  Avoid scoring or nicking of solid wire or cutting strands from stranded wire.
	3. The length of free conductors at outlets for devices shall meet provisions of NFPA 70, Article 300, without pigtails.
	4. Existing Conductors:
	a. Cut back and pigtail, or replace all damaged conductors.
	b. Straighten conductors that remain and remove corrosion and foreign matter.
	c. Pigtailing existing conductors is permitted provided the outlet box is large enough.


	D. Device Installation:
	1. Replace all devices that have been in temporary use during construction or that show signs that they were installed before building finishing operations were complete.
	2. Keep each wiring device in its package or otherwise protected until it is time to connect conductors.
	3. Do not remove surface protection, such as plastic film and smudge covers, until the last possible moment.
	4. Connect devices to branch circuits using pigtails that are not less than 6 inches in length.
	5. When there is a choice, use side wiring with binding-head screw terminals.  Wrap solid conductor tightly clockwise, 2/3 to 3/4 of the way around terminal screw.
	6. Use a torque screwdriver when a torque is recommended or required by the manufacturer.
	7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice No. 12 AWG pigtails for device connections.
	8. Tighten unused terminal screws on the device.
	9. When mounting into metal boxes, remove the fiber or plastic washers used to hold device mounting screws in yokes, allowing metal-to-metal contact.

	E. Receptacle Orientation:
	1. Install ground pin of vertically mounted receptacles down, and on horizontally mounted receptacles to the right.


	3.2 FIELD QUALITY CONTROL
	A. Perform tests and inspections and prepare test reports.
	1. In healthcare facilities, prepare reports that comply with recommendations in NFPA 99.
	2. Test Instruments:  Use instruments that comply with UL 1436.
	3. Test Instrument for Convenience Receptacles:  Digital wiring analyzer with digital readout or illuminated LED indicators of measurement.

	B. Tests for Convenience Receptacles:
	1. Line Voltage:  Acceptable range is 105 to 132 V.
	2. Percent Voltage Drop under 15-A Load:  A value of 6 percent or higher is not acceptable.
	3. Ground Impedance:  Values of up to 2 ohms are acceptable.
	4. GFCI Trip:  Test for tripping values specified in UL 1436 and UL 943.
	5. Using the test plug, verify that the device and its outlet box are securely mounted.
	6. The tests shall be diagnostic, indicating damaged conductors, high resistance at the circuit breaker, poor connections, inadequate fault current path, defective devices, or similar problems.  Correct circuit conditions, remove malfunctioning units ...



	26 28 13 Fuses
	26 28 16 Enclosed Switches and Circuit Breakers
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Fusible switches.
	2. Nonfusible switches.
	3. Shunt trip switches.
	4. Molded-case circuit breakers (MCCBs).
	5. Enclosures.


	1.3 DEFINITIONS
	A. NC:  Normally closed.
	B. NO:  Normally open.
	C. SPDT:  Single pole, double throw.

	1.4 SUBMITTALS
	A. Product Data:  For each type of enclosed switch, circuit breaker, accessory, and component indicated.  Include dimensioned elevations, sections, weights, and manufacturers' technical data on features, performance, electrical characteristics, rating...
	1. Enclosure types and details for types other than NEMA 250, Type 1.
	2. Current and voltage ratings.
	3. Short-circuit current ratings (interrupting and withstand, as appropriate).

	B. Shop Drawings:  For enclosed switches and circuit breakers.  Include plans, elevations, sections, details, and attachments to other work.
	1. Wiring Diagrams:  For power, signal, and control wiring.

	C. Qualification Data:  For qualified testing agency.
	D. Field quality-control reports.
	1. Test procedures used.
	2. Test results that comply with requirements.
	3. Results of failed tests and corrective action taken to achieve test results that comply with requirements.

	E. Manufacturer's field service report.
	F. Operation and Maintenance Data:  For enclosed switches and circuit breakers to include in emergency, operation, and maintenance manuals.  In addition to items specified in Division 01 Section "Operation and Maintenance Data," include the following:
	1. Manufacturer's written instructions for testing and adjusting enclosed switches and circuit breakers.


	1.5 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  Member company of NETA or an NRTL.
	1. Testing Agency's Field Supervisor:  Currently certified by NETA to supervise on-site testing.

	B. Source Limitations:  Obtain enclosed switches and circuit breakers, overcurrent protective devices, components, and accessories, within same product category, from single source from single manufacturer.
	C. Product Selection for Restricted Space:  Drawings indicate maximum dimensions for enclosed switches and circuit breakers, including clearances between enclosures, and adjacent surfaces and other items.  Comply with indicated maximum dimensions.
	D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	E. Comply with NFPA 70.
	F. When installed in the elevator hoistway/pit, atop the elevator cab, outdoors, or at other wet locations, the enclosed switches/circuit breakers shall be “NEMA 4”.

	1.6 PROJECT CONDITIONS
	A. Environmental Limitations:  Rate equipment for continuous operation under the following conditions unless otherwise indicated:
	1. Ambient Temperature:  Not less than minus 22 deg F and not exceeding 104 deg F.
	2. Altitude:  Not exceeding 6600 feet.

	B. Interruption of Existing Electric Service:  Do not interrupt electric service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary electric service according to...
	1. Notify Engineer and Owner no fewer than seven (7) days in advance of proposed interruption of electric service.
	2. Indicate method of providing temporary electric service.
	3. Do not proceed with interruption of electric service without Owner's written permission.
	4. Comply with NFPA 70E.


	1.7 COORDINATION
	A. Coordinate layout and installation of switches, circuit breakers, and components with equipment served and adjacent surfaces.  Maintain required workspace clearances and required clearances for equipment access doors and panels.

	1.8 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Fuses:  Equal to 10 percent of quantity installed for each size and type, but no fewer than three of each size and type.
	2. Fuse Pullers:  Two for each size and type.


	2.1 FUSIBLE SWITCHES
	A. Manufacturers:  Subject to compliance with requirements,  available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	Basis-of-design; Eaton Electrical Cuttler-Hammer.
	1. Siemens Energy & Automation, Inc.
	2. Square D; a brand of Schneider Electric.

	B. Type GD, General Duty, Single Throw, 240-V ac, 800 A and Smaller:  UL 98 and NEMA KS 1, horsepower rated, with cartridge fuse interiors to accommodate specified indicated fuses, lockable handle with capability to accept two padlocks, and interlocke...
	C. Type HD, Heavy Duty, Six Pole, Single Throw, 240 V ac, 200 A and Smaller:  UL 98 and NEMA KS 1, horsepower rated, with clips or bolt pads to accommodate specified indicated fuses, lockable handle with capability to accept three padlocks, and interl...
	D. Type HD, Heavy Duty, Double Throw, 240 600-V ac, 1200 A and Smaller:  UL 98 and NEMA KS 1, horsepower rated, with clips or bolt pads to accommodate specified indicated fuses, lockable handle with capability to accept three padlocks, and interlocked...
	E. Accessories:
	1. Equipment Ground Kit:  Internally mounted and labeled for copper and aluminum ground conductors.
	2. Neutral Kit:  Internally mounted; insulated, capable of being grounded and bonded; labeled for copper and aluminum neutral conductors.
	3. Class R Fuse Kit:  Provides rejection of other fuse types when Class R fuses are specified.
	4. Auxiliary Contact Kit: Two NO/NC (Form "C") auxiliary contact(s), arranged to activate before switch blades open.
	5. Lugs:  Mechanical type, suitable for number, size, and conductor material.
	6. Service-Rated Switches:  Labeled for use as service equipment.
	7. Accessory Control Power Voltage:  Remote mounted and powered; 24-V ac 120-V ac 208-V ac 240-V ac 6-V dc 12-V dc 24-V dc.


	2.2 NONFUSIBLE SWITCHES
	A. Manufacturers:  Subject to compliance with requirements,  available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	Basis-of-design; Eaton Electrical Cuttler-Hammer.
	1. Siemens Energy & Automation, Inc.
	2. Square D; a brand of Schneider Electric.

	B. Type GD, General Duty, Single Throw, 600 A and Smaller:  UL 98 and NEMA KS 1, horsepower rated, lockable handle with capability to accept two padlocks, and interlocked with cover in closed position.
	C. Type HD, Heavy Duty, Single Throw, 240 V ac, 1200 A and Smaller:  UL 98 and NEMA KS 1, horsepower rated, lockable handle with capability to accept three padlocks, and interlocked with cover in closed position.
	D. Type HD, Heavy Duty, Double Throw, 240 V ac, 1200 A and Smaller:  UL 98 and NEMA KS 1, horsepower rated, lockable handle with capability to accept three padlocks, and interlocked with cover in closed position.
	E. Accessories:
	1. Equipment Ground Kit:  Internally mounted and labeled for copper and aluminum ground conductors.
	2. Neutral Kit:  Internally mounted; insulated, capable of being grounded and bonded; labeled for copper and aluminum neutral conductors.
	3. Isolated Ground Kit:  Internally mounted; insulated, capable of being grounded and bonded; labeled for copper and aluminum neutral conductors.
	4. Auxiliary Contact Kit:  One Two NO/NC (Form "C") auxiliary contact(s), arranged to activate before switch blades open.
	5. Hookstick Handle:  Allows use of a hookstick to operate the handle.
	6. Lugs:  Mechanical Compression type, suitable for number, size, and conductor material.
	7. Accessory Control Power Voltage:  Remote mounted and powered; 24-V ac 120-V ac 208-V ac 240-V ac 6-V dc 12-V dc 24-V dc.


	2.3 SHUNT TRIP SWITCHES
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	1. Cooper Bussmann, Inc.
	2. Ferraz Shawmut, Inc.
	3. Littelfuse, Inc.

	B. General Requirements:  Comply with ASME A17.1, UL 50, and UL 98, with 200-kA interrupting and short-circuit current rating when fitted with Class J fuses.
	C. Accessories:
	1. Mechanically interlocked auxiliary contacts that change state when switch is opened and closed.
	2. Form C alarm contacts that change state when switch is tripped.
	3. Three-pole, double-throw, fire-safety and alarm relay; 120-V ac 24-V dc coil voltage.
	4. Three-pole, double-throw, fire-alarm voltage monitoring relay complying with NFPA 72.


	2.4 MOLDED-CASE CIRCUIT BREAKERS
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings. Breakers indicated for Switchboard use must be suitable for use in existing Cutler-Hammer 120/208 volt, 1600 amp, Pow-R-Line C Switchboard
	1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.

	B. General Requirements:  Comply with UL 489, NEMA AB 1, and NEMA AB 3, with interrupting capacity to comply with available fault currents.
	C. Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level overloads and instantaneous magnetic trip element for short circuits.  Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A and larger.
	D. Features and Accessories:
	1. Standard frame sizes, trip ratings, and number of poles.
	2. Lugs:  Mechanical type, suitable for number, size, trip ratings, and conductor material.
	3. Application Listing:  Appropriate for application; Type SWD for switching fluorescent lighting loads; Type HID for feeding fluorescent and high-intensity discharge lighting circuits.


	2.5 ENCLOSURES
	A. Enclosed Switches and Circuit Breakers:  NEMA AB 1, NEMA KS 1, NEMA 250, and UL 50, to comply with environmental conditions at installed location.
	Basis-of-design; Eaton Electrical Cuttler-Hammer.
	1. Indoor, Dry and Clean Locations:  NEMA 250, Type 1
	2. Outdoor Locations:  NEMA 250, Type 3R


	3.1 EXAMINATION
	A. Examine elements and surfaces to receive enclosed switches and circuit breakers for compliance with installation tolerances and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install individual wall-mounted switches and circuit breakers with tops at uniform height unless otherwise indicated.
	B. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and temporary blocking of moving parts from enclosures and components.
	C. Install fuses in fusible devices.
	D. Comply with NECA 1.

	3.3 IDENTIFICATION
	A. Comply with requirements in Division 26 Section "Identification for Electrical Systems."
	1. Identify field-installed conductors, interconnecting wiring, and components; provide warning signs.
	2. Label each enclosure with engraved metal or laminated-plastic nameplate.


	3.4 FIELD QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections.
	B. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections.
	C. Perform tests and inspections.
	1. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

	D. Acceptance Testing Preparation:
	1. Test insulation resistance for each enclosed switch and circuit breaker, component, connecting supply, feeder, and control circuit.
	2. Test continuity of each circuit.

	E. Tests and Inspections:
	1. Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing Specification.  Certify compliance with test parameters.
	2. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise, replace with new units and retest.
	3. Perform the following infrared scan tests and inspections and prepare reports:
	a. Initial Infrared Scanning:  After Substantial Completion, but not more than 60 days after Final Acceptance, perform an infrared scan of each enclosed switch and circuit breaker.  Remove front panels so joints and connections are accessible to porta...
	b. Follow-up Infrared Scanning:  Perform an additional follow-up infrared scan of each enclosed switch and circuit breaker 11 months after date of Substantial Completion.
	c. Instruments and Equipment:  Use an infrared scanning device designed to measure temperature or to detect significant deviations from normal values.  Provide calibration record for device.

	4. Test and adjust controls, remote monitoring, and safeties.  Replace damaged and malfunctioning controls and equipment.

	F. Enclosed switches and circuit breakers will be considered defective if they do not pass tests and inspections.
	G. Prepare test and inspection reports, including a certified report that identifies enclosed switches and circuit breakers and that describes scanning results.  Include notation of deficiencies detected, remedial action taken, and observations after ...

	3.5 ADJUSTING
	A. Adjust moving parts and operable components to function smoothly, and lubricate as recommended by manufacturer.


	26 43 13 Surge Protection for Low-Voltage Electrical Power Circuits
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes field-mounted SPDs for low-voltage (120 to 600 V) power distribution and control equipment.
	B. Related Requirements:
	1. Section 262413 "Switchboards" for factory-installed SPDs.
	2. Section 262416 "Panelboards" for factory-installed SPDs.


	1.3 DEFINITIONS
	A. Inominal: Nominal discharge current.
	B. MCOV: Maximum continuous operating voltage.
	C. Mode(s), also Modes of Protection: The pair of electrical connections where the VPR applies.
	D. MOV: Metal-oxide varistor; an electronic component with a significant non-ohmic current-voltage characteristic.
	E. OCPD: Overcurrent protective device.
	F. SCCR: Short-circuit current rating.
	G. SPD: Surge protective device.
	H. VPR: Voltage protection rating.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.
	2. Copy of UL Category Code VZCA certification, as a minimum, listing the tested values for VPRs, Inominal ratings, MCOVs, type designations, OCPD requirements, model numbers, system voltages, and modes of protection.


	1.5 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.
	B. Sample Warranty: For manufacturer's special warranty.

	1.6 CLOSEOUT SUBMITTALS
	A. Maintenance Data: For SPDs to include in maintenance manuals.

	1.7 WARRANTY
	A. Manufacturer's Warranty: Manufacturer agrees to replace or replace SPDs that fail in materials or workmanship within specified warranty period.


	PART 2 -  PRODUCTS
	2.1 GENERAL SPD REQUIREMENTS
	A. SPD with Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Comply with NFPA 70.
	C. Comply with UL 1449.
	D. MCOV of the SPD shall be the nominal system voltage.

	2.2 SERVICE ENTRANCE AND TRANSFER SWITCH SUPPRESSOR
	A. 5TBasis of Design shall be Eaton Electric.  Approved equals include:
	1. ABB USA
	2. Liebert
	3. Siemans
	4. Square D

	B. SPDs: Comply with UL 1449, Type 1 and Type 2.
	C. SPDs: Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying with UL 1449, Type 1 and Type 2
	1. SPDs with the following features and accessories:
	a. Integral disconnect switch.
	b. Internal thermal protection that disconnects the SPD before damaging internal suppressor components.
	c. Indicator light display for protection status.
	d. Form-C contacts rated at 2 A and 24-V ac, one normally open and one normally closed, for remote monitoring of protection status. Contacts shall reverse on failure of any surge diversion module or on opening of any current-limiting device. Coordinat...
	e. Surge counter.


	D. Comply with UL 1283.
	E. Peak Surge Current Rating: The minimum single-pulse surge current withstand rating per phase shall not be less than 400 kA. The peak surge current rating shall be the arithmetic sum of the ratings of the individual MOVs in a given mode.
	F. Protection modes and UL 1449 VPR for grounded wye circuits with 480Y/277 V and 208Y/120 V, three-phase, four-wire circuits shall not exceed the following:
	1. Line to Neutral: 1200 V for 480Y/277 V and 700 V for 208Y/120 V.
	2. Line to Ground: 1200 V for 480Y/277 V and 1200 V for 208Y/120 V.
	3. Line to Line: 2000 V for 480Y/277 V and 1000 V for 208Y/120 V.

	G. Protection modes and UL 1449 VPR for 240/120 V, single-phase, three-wire circuits shall not exceed the following:
	1. Line to Neutral: 700 V.
	2. Line to Ground: 700 V.
	3. Line to Line: 1000 V.

	H. SCCR: Equal or exceed 200 kA.
	I. Inominal Rating: 20 kA.

	2.3 PANEL SUPPRESSORS
	A. 5TBasis of Design shall be Eaton Electric.  Approved equals include:
	1. ABB USA
	2. Liebert
	3. Siemans
	4. Square D

	B. SPDs: Comply with UL 1449, Type 1 and Type 2.
	1. Include LED indicator lights for power and protection status.
	2. Internal thermal protection that disconnects the SPD before damaging internal suppressor components.
	3. Include Form-C contacts rated at 5 A and 250-V ac, one normally open and one normally closed, for remote monitoring of protection status. Contacts shall reverse on failure of any surge diversion module or on opening of any current-limiting device. ...

	C. Peak Surge Current Rating: The minimum single-pulse surge current withstand rating per phase shall not be less than [100 kA] <Insert value>. The peak surge current rating shall be the arithmetic sum of the ratings of the individual MOVs in a given ...
	D. Comply with UL 1283.
	E. Protection modes and UL 1449 VPR for grounded wye circuits with 480Y/277 V and 208Y/120 V, three-phase, four-wire circuits shall not exceed the following:
	1. Line to Neutral: 1200 V for 480Y/277 V and 700 V for 208Y/120 V.
	2. Line to Ground: 1200 V for 480Y/277 V and 700 V for 208Y/120 V.
	3. Neutral to Ground: 1200 V for 480Y/277 V and 700 V for 208Y/120 V.
	4. Line to Line: 2000 V for 480Y/277 V and 1200 V for 208Y/120 V.

	F. Protection modes and UL 1449 VPR for 240/120-V, single-phase, three-wire circuits shall not exceed the following:
	1. Line to Neutral: 700 V.
	2. Line to Ground: 700 V.
	3. Neutral to Ground: 700 V.
	4. Line to Line: 1200 V.

	G. SCCR: Equal or exceed 100 kA.
	H. Inominal Rating: 20 kA.

	2.4 ENCLOSURES
	A. Indoor Enclosures: NEMA 250, Type 1.
	B. Outdoor Enclosures: NEMA 250, Type 4X.

	2.5 CONDUCTORS AND CABLES
	A. Power Wiring: Same size as SPD leads, complying with Section 260519 "Low-Voltage Electrical Power Conductors and Cables."
	B. Class 2 Control Cables: Multiconductor cable with copper conductors not smaller than No. 22 AWG, complying with Section 260519 "Low-Voltage Electrical Power Conductors and Cables."
	C. Class 1 Control Cables: Multiconductor cable with copper conductors not smaller than No. 14 AWG, complying with Section 260519 "Low-Voltage Electrical Power Conductors and Cables."


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Comply with NECA 1.
	B. Install an OCPD or disconnect as required to comply with the UL listing of the SPD.
	C. Install SPDs with conductors between suppressor and points of attachment as short and straight as possible, and adjust circuit-breaker positions to achieve shortest and straightest leads. Do not splice and extend SPD leads unless specifically permi...
	D. Use crimped connectors and splices only. Wire nuts are unacceptable.
	E. Wiring:
	1. Power Wiring: Comply with wiring methods in Section 260519 "Low-Voltage Electrical Power Conductors and Cables."
	2. Controls: Comply with wiring methods in Section 260519 "Low-Voltage Electrical Power Conductors and Cables."


	3.2 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections with the assistance of a factory-authorized service representative.
	1. Compare equipment nameplate data for compliance with Drawings and Specifications.
	2. Inspect anchorage, alignment, grounding, and clearances.
	3. Verify that electrical wiring installation complies with manufacturer's written installation requirements.

	B. An SPD will be considered defective if it does not pass tests and inspections.
	C. Prepare test and inspection reports.

	3.3 STARTUP SERVICE
	A. Complete startup checks according to manufacturer's written instructions.
	B. Do not perform insulation-resistance tests of the distribution wiring equipment with SPDs installed. Disconnect SPDs before conducting insulation-resistance tests, and reconnect them immediately after the testing is over.
	C. Energize SPDs after power system has been energized, stabilized, and tested.

	3.4 DEMONSTRATION
	A. Train Owner's maintenance personnel to operate and maintain SPDs.



	26 51 00 Interior Lighting
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Interior lighting fixtures, lamps, and ballasts.
	2. Emergency lighting units.
	3. Exit signs.
	4. Lighting fixture supports.
	5. Retrofit kits for fluorescent lighting fixtures.


	1.3 DEFINITIONS
	A. BF:  Ballast factor.
	B. CCT:  Correlated color temperature.
	C. CRI:  Color-rendering index.
	D. HID:  High-intensity discharge.
	E. LER:  Luminaire efficacy rating.
	F. Lumen:  Measured output of lamp and luminaire, or both.
	G. Luminaire:  Complete lighting fixture, including ballast housing if provided.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of lighting fixture, arranged in order of fixture designation.  Include data on features, accessories, finishes, and the following:
	1. Physical description of lighting fixture including dimensions.
	2. Emergency lighting units including battery and charger.
	3. Ballast, including BF.
	4. Energy-efficiency data.
	5. Life, output (lumens, CCT, and CRI), and energy-efficiency data for lamps.
	6. Photometric data and adjustment factors based on laboratory tests, complying with IESNA Lighting Measurements Testing & Calculation Guides, of each lighting fixture type.  The adjustment factors shall be for lamps, ballasts, and accessories identic...
	a. Testing Agency Certified Data:  For indicated fixtures, photometric data shall be certified by a qualified independent testing agency.  Photometric data for remaining fixtures shall be certified by manufacturer.
	b. Manufacturer Certified Data: Photometric data shall be certified by a manufacturer’s laboratory with a current accreditation under the National Voluntary Laboratory Accreditation Program for Energy Efficient Lighting Products.

	B. Shop Drawings:  For nonstandard or custom lighting fixtures.  Include plans, elevations, sections, details, and attachments to other work.
	1. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	C. Installation instructions.
	1.5 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Reflected ceiling plan(s) and other details, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Lighting fixtures.
	2. Suspended ceiling components.
	3. Structural members to which suspension systems for lighting fixtures will be attached.
	4. Other items in finished ceiling including the following:
	a. Air outlets in inlets.
	b. Speakers.
	c. Sprinklers.
	d. Smoke and fire detectors.
	B. Qualification Data: For qualified agencies providing photometric data for lighting fixtures.
	C. Product Certificates: For each type of ballast for bi-level and dimmer-controlled fixtures, from manufacturer.
	D. Field quality-control reports.
	E. Warranty: Sample of special warranty.
	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For lighting equipment and fixtures to include in emergency, operation, and maintenance manuals.
	1. Provide a list of all lamp types used on Project; use ANSI and manufacturers’ codes.
	1.7 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Lamps: 20 of each type and rating installed.  Furnish at least one of each type.
	2. Plastic Diffusers and Lenses: 4 of each type and rating installed.  Furnish at least one of each type.
	3. Fluorescent-fixture-mounted, emergency battery pack: One for every 2 emergency lighting unit.
	4. Ballasts: 6 of each type and rating installed.  Furnish at least one of each type.
	5. Globes and Guards: 4 of each type and rating installed.  Furnish at least one of each type.
	6. Protective lens wraps: furnish 50 each.
	1.8 QUALITY ASSURANCE

	A. Luminaire Photometric Data Testing Laboratory Qualifications:  Provided by manufacturers' laboratories that are accredited under the National Volunteer Laboratory Accreditation Program for Energy Efficient Lighting Products.
	B. Luminaire Photometric Data Testing Laboratory Qualifications:  Provided by an independent agency, with the experience and capability to conduct the testing indicated, that is an NRTL as defined by OSHA in 29 CFR 1910, complying with the IESNA Light...
	C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	D. Comply with NFPA 70.
	E. FM Global Compliance: Lighting fixtures for hazardous locations shall be listed and labeled for indicated class and division of hazard by FM Global.

	1.9 COORDINATION
	A. Coordinate layout and installation of lighting fixtures and suspension system with other construction that penetrates ceilings or is supported by them, including HVAC equipment, fire-suppression system, and partition assemblies.

	1.10 WARRANTY
	A. Special Warranty for Emergency Lighting Batteries:  Manufacturer's standard form in which manufacturer of battery-powered emergency lighting unit agrees to repair or replace components of rechargeable batteries that fail in materials or workmanship...
	1. Warranty Period for Emergency Lighting Unit Batteries: Two (2) years from date of Substantial Completion.  Full warranty shall apply for first year, and prorated warranty for the remaining year.
	2. Warranty Period for Self-Powered Exit Sign Batteries: Two (2) years from date of Substantial Completion.  Full warranty shall apply for first year, and prorated warranty for the remaining year.


	2.1 MANUFACTURERS
	A. Products:  Subject to compliance with requirements, provide one of the products indicated on Drawings.

	2.2 GENERAL REQUIREMENTS FOR LIGHTING FIXTURES AND COMPONENTS
	A. Recessed Fixtures:  Comply with NEMA LE 4 for ceiling compatibility for recessed fixtures.
	B. Incandescent Fixtures:  Comply with UL 1598.  Where LER is specified, test according to NEMA LE 5A.
	C. Fluorescent Fixtures:  Comply with UL 1598.  Where LER is specified, test according to NEMA LE 5 and NEMA LE 5A as applicable.
	D. HID Fixtures:  Comply with UL 1598.  Where LER is specified, test according to NEMA LE 5B.
	E. Metal Parts:  Free of burrs and sharp corners and edges.
	F. Sheet Metal Components:  Steel unless otherwise indicated.  Form and support to prevent warping and sagging.
	G. Doors, Frames, and Other Internal Access:  Smooth operating, free of light leakage under operating conditions, and designed to permit relamping without use of tools.  Designed to prevent doors, frames, lenses, diffusers, and other components from f...
	H. Diffusers and Globes:
	1. Acrylic Lighting Diffusers:  100 percent virgin acrylic plastic.  High resistance to yellowing and other changes due to aging, exposure to heat, and UV radiation.
	a. Lens Thickness:  At least 0.125 inch minimum unless otherwise indicated.
	b. UV stabilized.

	2. Glass:  Annealed crystal glass unless otherwise indicated.

	I. Factory-Applied Labels:  Comply with UL 1598.  Include recommended lamps and ballasts.  Labels shall be located where they will be readily visible to service personnel, but not seen from normal viewing angles when lamps are in place.
	1. Label shall include the following lamp and ballast characteristics:
	a. "USE ONLY" and include specific lamp type.
	b. Lamp diameter code (T-4, T-5, T-8, T-12, etc.), tube configuration (twin, quad, triple, etc.), base type, and nominal wattage for fluorescent and compact fluorescent luminaires.
	c. Lamp type, wattage, bulb type (ED17, BD56, etc.) and coating (clear or coated) for HID luminaires.
	d. Start type (preheat, rapid start, instant start, etc.) for fluorescent and compact fluorescent luminaires.
	e. ANSI ballast type (M98, M57, etc.) for HID luminaires.
	f. CCT and CRI for all luminaires.
	J. Electromagnetic-Interference Filters:  Factory installed to suppress conducted electromagnetic interference as required by MIL-STD-461E.  Fabricate lighting fixtures with one filter on each ballast indicated to require a filter.



	2.3 BALLASTS FOR LINEAR FLUORESCENT LAMPS
	A. General Requirements for Electronic Ballasts:
	1. Comply with UL 935 and with ANSI C82.11.
	2. Designed for type and quantity of lamps served.
	3. Ballasts shall be designed for full light output unless another BF, dimmer, or bi-level control is indicated.
	4. Sound Rating:  Class A
	5. Total Harmonic Distortion Rating:  Less than 20 percent.
	6. Transient Voltage Protection: IEEE C62.41.1 and IEEE C62.41.2, Category A or better.
	7. Operating Frequency: 42 kHz or higher.
	8. Lamp Current Crest Factor: 1.7 or less.
	9. BF: 0.88 or higher.
	10. Power Factor: 0.95 or higher.
	11. Parallel Lamp Circuits:  Multiple lamp ballasts shall comply with ANSI C82.11 and shall be connected to maintain full light output on surviving lamps if one or more lamps fail.

	B. Luminaires controlled by occupancy sensors shall have programmed-start ballasts.
	C. Electronic Programmed-Start Ballasts for T8 Lamps:  Comply with ANSI C82.11 and the following:
	1. Lamp end-of-life detection and shutdown circuit for T5 diameter lamps.
	2. Automatic lamp starting after lamp replacement.
	D. Electromagnetic Ballasts: Comply with ANSI C82.1; energy saving, high-power factor, Class P, and having automatic-reset thermal protection.
	1. Ballast Manufacturer Certification: Indicated by label.
	E. Single Ballasts for Multiple Lighting Fixtures: Factory wired with ballast arrangements and bundled extension wiring to suit final installation conditions without modification or rewiring in the field.
	F. Ballasts for Low-Temperature Environments:
	1. Temperatures 0 Deg F (Minus 17 Deg C) and Higher:  Electronic type rated for 0 deg F (minus 17 deg C) starting and operating temperature with indicated lamp types.
	G. Ballasts for Low Electromagnetic-Interference Environments:  Comply with 47 CFR 18, Ch. 1, Subpart C, for limitations on electromagnetic and radio-frequency interference for consumer equipment.


	2.4 BALLASTS FOR COMPACT FLUORESCENT LAMPS
	A. Description:  Electronic-programmed rapid-start type, complying with UL 935 and with ANSI C 82.11, designed for type and quantity of lamps indicated.  Ballast shall be designed for full light output unless dimmer or bi-level control is indicated:
	1. Lamp end-of-life detection and shutdown circuit.
	2. Automatic lamp starting after lamp replacement.
	3. Sound Rating:  Class A.
	4. Total Harmonic Distortion Rating:  Less than 20 percent.
	5. Transient Voltage Protection:  IEEE C62.41.1 and IEEE C62.41.2, Category A or better.
	6. Operating Frequency:  20 kHz or higher.
	7. Lamp Current Crest Factor:  1.7 or less.
	8. BF:  0.95 or higher unless otherwise indicated.
	9. Power Factor:  0.95 or higher.
	10. Interference:  Comply with 47 CFR 18, Ch. 1, Subpart C, for limitations on electromagnetic and radio-frequency interference for nonconsumer equipment.
	2.5 EMERGENCY FLUORESCENT POWER UNIT
	A. Internal Type: Self-contained, modular, battery-inverter unit, factory mounted within lighting fixture body and compatible with ballast. Comply with UL 924.
	1. Emergency Connection: Operate one fluorescent lamp(s) continuously at an output of 1100 lumens each. Connect unswitched circuit to battery-inverter unit and switched circuit to fixture ballast.
	2. Nightlight Connection: Operate one fluorescent lamp continuously.
	3. Test Push Button and Indicator Light: Visible and accessible without opening fixture or entering ceiling space.
	a. Push Button: Push-to-test type, in unit housing, simulates loss of normal power and demonstrates unit operability.
	b. Indicator Light: LED indicates normal power on. Normal glow indicates trickle charge; bright glow indicates charging at end of discharge cycle.
	4. Battery: Sealed, maintenance-free, nickel-cadmium type.
	5. Charger: Fully automatic, solid-state, constant-current type with sealed power transfer relay.
	6. Remote Test: Switch in hand-held remote device aimed in direction of tested unit initiates coded infrared signal. Signal reception by factory-installed infrared receiver in tested unit triggers simulation of loss of its normal power supply, providi...
	7. Integral Self-Test: Factory-installed electronic device automatically initiates code-required test of unit emergency operation at required intervals. Test failure is annunciated by an integral audible alarm and a flashing red LED.
	B. External Type: Self-contained, modular, battery-inverter unit, suitable for powering one or more fluorescent lamps, remote mounted from lighting fixture. Comply with UL 924.
	1. Emergency Connection: Operate one fluorescent lamp continuously. Connect unswitched circuit to battery-inverter unit and switched circuit to fixture ballast.
	2. Nightlight Connection: Operate one fluorescent lamp in a remote fixture continuously.
	3. Battery: Sealed, maintenance-free, nickel-cadmium type.
	4. Charger: Fully automatic, solid-state, constant-current type.
	5. Housing: NEMA 250, Type 1 enclosure.
	6. Test Push Button: Push-to-test type, in unit housing, simulates loss of normal power and demonstrates unit operability.
	7. LED Indicator Light: Indicates normal power on. Normal glow indicates trickle charge; bright glow indicates charging at end of discharge cycle.
	8. Remote Test: Switch in hand-held remote device aimed in direction of tested unit initiates coded infrared signal. Signal reception by factory-installed infrared receiver in tested unit triggers simulation of loss of its normal power supply, providi...
	9. Integral Self-Test: Factory-installed electronic device automatically initiates code-required test of unit emergency operation at required intervals. Test failure is annunciated by an integral audible alarm and a flashing red LED.


	2.6 BALLASTS FOR HID LAMPS
	A. Electromagnetic Ballast for Metal-Halide Lamps:  Comply with ANSI C82.4 and UL 1029.  Include the following features unless otherwise indicated:
	1. Ballast Circuit: Constant-wattage autotransformer or regulating high-power-factor type.
	2. Minimum Starting Temperature: Minus 22 deg F (Minus 30 deg C) for single-lamp ballasts.
	3. Rated Ambient Operating Temperature: 104 deg F (40 deg C).
	4. Open-circuit operation that will not reduce average life.
	5. Low-Noise Ballasts: Manufacturers' standard epoxy-encapsulated models designed to minimize audible fixture noise.
	B. Electronic Ballast for Metal-Halide Lamps:  Include the following features unless otherwise indicated:
	1. Minimum Starting Temperature:  Minus 20 deg F (Minus 29 deg C) for single-lamp ballasts.
	2. Rated Ambient Operating Temperature:  130 deg F (54 deg C).
	3. Lamp end-of-life detection and shutdown circuit.
	4. Sound Rating:  Class A.
	5. Total Harmonic Distortion Rating:  Less than 20 percent.
	6. Transient Voltage Protection:  IEEE C62.41.1 and IEEE C62.41.2, Category A or better.
	7. Lamp Current Crest Factor:  1.5 or less.
	8. Power Factor:  0.90 or higher.
	9. Interference:  Comply with 47 CFR 18, Ch. 1, Subpart C, for limitations on electromagnetic and radio-frequency interference for nonconsumer equipment.
	10. Protection:  Class P thermal cutout.
	11. Bi-Level Dimming Ballast: Ballast circuit and leads provide for remote control of the light output of the associated fixture between high- and low-level and off.
	a. High-Level Operation: 100 percent of rated lamp lumens.
	b. Low-Level Operation: [35] [50] percent of rated lamp lumens.
	c. Compatibility: Certified by ballast manufacturer for use with specific bi-level control system and lamp type indicated. Certified by lamp manufacturer that ballast operating modes are free from negative effect on lamp life and color-rendering capab...

	C. High-Pressure Sodium Ballasts:  Electromagnetic type, with solid-state igniter/starter.  Igniter/starter shall have an average life in pulsing mode of 10,000 hours at an igniter/starter-case temperature of 90 deg C.
	1. Instant-Restrike Device:  Integral with ballast, or solid-state potted module, factory installed within fixture and compatible with lamps, ballasts, and mogul sockets up to 150 W.
	2. Minimum Starting Temperature:  Minus 40 deg F (Minus 40 deg C).
	2.7 QUARTZ LAMP LIGHTING CONTROLLER
	A. General Requirements for Controllers: Factory installed by lighting fixture manufacturer. Comply with UL 1598.
	B. Standby (Quartz Restrike): Automatically switches quartz lamp on when a HID lamp in the fixture is initially energized and during the HID lamp restrike period after brief power outages.
	C. Connections: Designed for a single branch -circuit connection.
	D. Switching Off: Automatically switches quartz lamp off when HID lamp strikes.
	E. Switching Off: Automatically switches quartz lamp off when HID lamp reaches approximately 60 percent light output.


	2.8 EXIT SIGNS
	A. General Requirements for Exit Signs:  Comply with UL 924; for sign colors, visibility, luminance, and lettering size, comply with authorities having jurisdiction.
	B. Internally Lighted Signs:
	1. Lamps for AC Operation: Fluorescent, two for each fixture, 20,000 hours of rated lamp life.
	2. Lamps for AC Operation: LEDs, 50,000 hours minimum rated lamp life.
	3. Self-Powered Exit Signs (Battery Type): Integral automatic charger in a self-contained power pack.
	a. Battery: Sealed, maintenance-free, nickel-cadmium type.
	b. Charger: Fully automatic, solid-state type with sealed transfer relay.
	c. Operation: Relay automatically energizes lamp from battery when circuit voltage drops to 80 percent of nominal voltage or below. When normal voltage is restored, relay disconnects lamps from battery, and battery is automatically recharged and float...
	d. Test Push Button: Push-to-test type, in unit housing, simulates loss of normal power and demonstrates unit operability.
	e. LED Indicator Light: Indicates normal power on. Normal glow indicates trickle charge; bright glow indicates charging at end of discharge cycle.
	f. Remote Test: Switch in hand-held remote device aimed in direction of tested unit initiates coded infrared signal. Signal reception by factory-installed infrared receiver in tested unit triggers simulation of loss of its normal power supply, providi...
	g. Integral Self-Test: Factory-installed electronic device automatically initiates code-required test of unit emergency operation at required intervals. Test failure is annunciated by an integral audible alarm and a flashing red LED.
	4. Master/Remote Sign Configurations:
	a. Master Unit: Comply with requirements above for self-powered exit signs, and provide additional capacity in battery for power connection to remote unit.
	b. Remote Unit: Comply with requirements above for self-powered exit signs, except omit power supply, battery, and test features. Arrange to receive full power requirements from master unit. Connect for testing concurrently with master unit as a unifi...
	C. Self-Luminous Signs: Powered by tritium gas, with universal bracket for flush-ceiling, wall, or end mounting. Signs shall be guaranteed by manufacturer to maintain the minimum brightness requirements in UL 924 for 10 years.
	D. Self-Luminous Signs: Using strontium oxide aluminate compound to store ambient light and release the stored energy when the light is removed. Provide with universal bracket for flush-ceiling, wall, or end mounting.
	2.9 EMERGENCY LIGHTING UNITS
	A. General Requirements for Emergency Lighting Units: Self-contained units complying with UL 924.
	1. Battery: Sealed, maintenance-free, lead-acid type.
	2. Charger: Fully automatic, solid-state type with sealed transfer relay.
	3. Operation: Relay automatically turns lamp on when power-supply circuit voltage drops to 80 percent of nominal voltage or below. Lamp automatically disconnects from battery when voltage approaches deep-discharge level. When normal voltage is restore...
	4. Test Push Button: Push-to-test type, in unit housing, simulates loss of normal power and demonstrates unit operability.
	5. LED Indicator Light: Indicates normal power on. Normal glow indicates trickle charge; bright glow indicates charging at end of discharge cycle.
	6. Wire Guard: Heavy-chrome-plated wire guard protects lamp heads or fixtures.
	7. Integral Time-Delay Relay: Holds unit on for fixed interval of 5 minutes when power is restored after an outage.
	8. Remote Test: Switch in hand-held remote device aimed in direction of tested unit initiates coded infrared signal. Signal reception by factory-installed infrared receiver in tested unit triggers simulation of loss of its normal power supply, providi...
	9. Integral Self-Test:  Factory-installed electronic device automatically initiates code-required test of unit emergency operation at required intervals.  Test failure is annunciated by an integral audible alarm and a flashing red LED.

	2.10 FLUORESCENT LAMPS
	A. T8 rapid-start lamps, rated 32 W maximum, nominal length of 48 inches (1220 mm), 2800 initial lumens (minimum), CRI 75 (minimum), color temperature 4100 K, and average rated life 20,000 hours unless otherwise indicated.
	B. T8 rapid-start lamps, rated 17 W maximum, nominal length of 24 inches (610 mm), 1300 initial lumens (minimum), CRI 75 (minimum), color temperature 4100 K, and average rated life of 20,000 hours unless otherwise indicated.
	C. T5 rapid-start lamps, rated 28 W maximum, nominal length of 45.2 inches (1150 mm), 2900 initial lumens (minimum), CRI 85 (minimum), color temperature 4100 K, and average rated life of 20,000 hours unless otherwise indicated.
	D. T5HO rapid-start, high-output lamps, rated 54 W maximum, nominal length of 45.2 inches (1150 mm), 5000 initial lumens (minimum), CRI 85 (minimum), color temperature 4100 K, and average rated life of 20,000 hours unless otherwise indicated.
	E. Compact Fluorescent Lamps: 4-Pin, CRI 80 (minimum), color temperature 4100 K, average rated life of 10,000 hours at three hours operation per start[, and suitable for use with dimming ballasts] unless otherwise indicated.
	1. 13 W: T4, double or triple tube, rated 900 initial lumens (minimum).
	2. 18 W: T4, double or triple tube, rated 1200 initial lumens (minimum).
	3. 26 W: T4, double or triple tube, rated 1800 initial lumens (minimum).
	4. 32 W: T4, triple tube, rated 2400 initial lumens (minimum).
	5. 42 W: T4, triple tube, rated 3200 initial lumens (minimum).
	6. 57 W: T4, triple tube, rated 4300 initial lumens (minimum).
	7. 70 W: T4, triple tube, rated 5200 initial lumens (minimum).
	2.11 HID LAMPS
	A. High-Pressure Sodium Lamps:  ANSI C78.42, CRI 21 (minimum), color temperature 1900 K, and average rated life of 24,000 hours, minimum.
	1. Dual-Arc Tube Lamps:  Arranged so only one of two arc tubes is lighted at one time and, when power is restored after an outage, the cooler arc tube, with lower internal pressure, lights instantly, providing an immediate 8 to 15 percent of normal li...
	B. Metal-Halide Lamps:  ANSI C78.43, with minimum CRI 65, and color temperature 4000 K.
	C. Pulse-Start, Metal-Halide Lamps: Minimum CRI 65, and color temperature 4000 K.
	D. Ceramic, Pulse-Start, Metal-Halide Lamps: Minimum CRI 80, and color temperature 4000 K.


	2.12 LIGHTING FIXTURE SUPPORT COMPONENTS
	A. Comply with Division 26 Section "Hangers and Supports for Electrical Systems" for channel- and angle-iron supports and nonmetallic channel and angle supports.
	B. Single-Stem Hangers:  3/4-inch steel tubing with swivel ball fittings and ceiling canopy.  Finish same as fixture.
	C. Twin-Stem Hangers:  Two, 3/4-inch steel tubes with single canopy designed to mount a single fixture.  Finish same as fixture.
	D. Wires:  ASTM A 641/A 641M, Class 3, soft temper, zinc-coated steel, 12 gage.
	E. Wires for Humid Spaces:  ASTM A 580/A 580M, Composition 302 or 304, annealed stainless steel, 12 gage.
	F. Rod Hangers:  3/16-inch minimum diameter, cadmium-plated, threaded steel rod.
	G. Hook Hangers:  Integrated assembly matched to fixture and line voltage and equipped with threaded attachment, cord, and locking-type plug.
	2.13 RETROFIT KITS FOR FLUORESCENT LIGHTING FIXTURES
	A. Reflector Kit:  UL 1598, Type I.  Suitable for two- to four-lamp, surface-mounted or recessed lighting fixtures by improving reflectivity of fixture surfaces.
	B. Ballast and Lamp Change Kit: UL 1598, Type II. Suitable for changing existing ballast, lamps, and sockets.

	3.1 INSTALLATION
	A. Lighting fixtures:
	1. Set level, plumb, and square with ceilings and walls unless otherwise indicated.
	2. Install lamps in each luminaire.

	B. Temporary Lighting:  If it is necessary, and approved by Architect, to use permanent luminaires for temporary lighting, install and energize the minimum number of luminaires necessary.  When construction is sufficiently complete, remove the tempora...
	C. Remote Mounting of Ballasts:  Distance between the ballast and fixture shall not exceed that recommended by ballast manufacturer.  Verify, with ballast manufacturers, maximum distance between ballast and luminaire.
	D. Lay-in Ceiling Lighting Fixtures Supports:  Use grid as a support element.
	1. Install ceiling support system rods or wires, independent of the ceiling suspension devices, for each fixture.  Locate not more than 6 inches from lighting fixture corners.
	2. Support Clips:  Fasten to lighting fixtures and to ceiling grid members at or near each fixture corner with clips that are UL listed for the application.
	3. Fixtures of Sizes Less Than Ceiling Grid:  Install as indicated on reflected ceiling plans or center in acoustical panel, and support fixtures independently with at least two 3/4-inch metal channels spanning and secured to ceiling tees.
	4. Install at least one independent support rod or wire from structure to a tab on lighting fixture.  Wire or rod shall have breaking strength of the weight of fixture at a safety factor of 3.

	E. Suspended Lighting Fixture Support:
	1. Pendants and Rods:  Where longer than 48 inches brace to limit swinging.
	2. Stem-Mounted, Single-Unit Fixtures:  Suspend with twin-stem hangers.
	3. Continuous Rows:  Use tubing or stem for wiring at one point and tubing or rod for suspension for each unit length of fixture chassis, including one at each end.
	4. Do not use grid as support for pendant luminaires.  Connect support wires or rods to building structure.

	F. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."

	3.2 IDENTIFICATION
	A. Install labels with panel and circuit numbers on concealed junction and outlet boxes.  Comply with requirements for identification specified in Division 26 Section "Identification for Electrical Systems."

	3.3 FIELD QUALITY CONTROL
	A. Test for Emergency Lighting:  Interrupt power supply to demonstrate proper operation.  Verify transfer from normal power to battery and retransfer to normal.
	B. Verify that self-luminous exit signs are installed according to their listing and the requirements in NFPA 101.
	C. Prepare a written report of tests, inspections, observations, and verifications indicating and interpreting results.  If adjustments are made to lighting system, retest to demonstrate compliance with standards.

	3.4 STARTUP SERVICE
	A. Burn-in all lamps that require specific aging period to operate properly, prior to occupancy by Owner.  Burn-in fluorescent and compact fluorescent lamps intended to be dimmed, for at least 100 hours at full voltage.
	3.5 ADJUSTING
	A. Occupancy Adjustments: When requested within 24 months of date of Substantial Completion, provide on-site assistance in adjusting amiable luminaires to suit actual occupied conditions.  Provide up to two visits to Project during other-than-normal o...
	1. Adjust aimable luminaires in the presence of Architect.


	26 99 99 - Annex-1 25 KV Medium Voltage Cable
	27 05 28 Pathways for Communications Systems
	1.1 RELATED DOCUMENTS
	PART 2 -  GENERAL
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	2.2 SUMMARY
	A. Section Includes:
	1. Metal conduits and fittings.
	2. Metal wireways and auxiliary gutters.
	3. Surface pathways.
	4. Boxes, enclosures, and cabinets.

	B. Related Requirements:
	1. Section 26 05 33 "Raceways and Boxes for Electrical Systems" for conduits, wireways, surface raceways, boxes, enclosures, cabinets, and faceplate adapters serving electrical systems.


	2.3 DEFINITIONS
	A. GRC:  Galvanized rigid steel conduit.
	B. IMC:  Intermediate metal conduit.

	2.4 ACTION SUBMITTALS
	A. Product Data:  For surface pathways, wireways and fittings, floor boxes, hinged-cover enclosures, and cabinets.
	B. Shop Drawings:  For custom enclosures and cabinets.  Include plans, elevations, sections, and attachment details.

	2.5 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings:  Pathway routing plans, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of items involved:
	1. Structural members in paths of pathway groups with common supports.
	2. HVAC and plumbing items and architectural features in paths of conduit groups with common supports.

	B. Seismic Qualification Certificates:  For pathway racks, enclosures, cabinets, equipment racks and their mounting provisions including those for internal components, from manufacturer.
	C. Source quality-control reports.


	PART 3 -  PRODUCTS
	3.1 METAL CONDUITS AND FITTINGS
	A. 5TManufacturers5T:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. 5TAFC Cable Systems, Inc5T.
	2. 5TAlflex, Inc.
	3. 5TAllied Tube & Conduit5T.
	4. 5TAnamet Electrical, Inc5T.
	5. 5TElectri-Flex Company5T.
	6. 5TManhattan/CDT/Cole-Flex
	7. 5TMaverick Tube Corporation
	8. 5TO-Z/Gedney5T.
	9. 5TWheatland Tube Company5T.

	B. General Requirements for Metal Conduits and Fittings:
	1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	2. Comply with TIA-569-B.

	C. GRC:  Comply with ANSI C80.1 and UL 6.
	D. IMC:  Comply with ANSI C80.6 and UL 1242.
	E. EMT:  Comply with ANSI C80.3 and UL 797.
	F. Fittings for Metal Conduit:  Comply with NEMA FB 1 and UL 514B.
	1. Fittings for EMT:
	a. Material:  Steel.
	b. Type:  Setscrew.

	2. Expansion Fittings:  PVC or steel to match conduit type, complying with UL-467, rated for environmental conditions where installed, and including flexible external bonding jumper.

	G. Joint Compound for IMC or GRC:  Approved, as defined in NFPA 70, by authorities having jurisdiction for use in conduit assemblies, and compounded for use to lubricate and protect threaded conduit joints from corrosion and to enhance their conductiv...

	3.2 METAL WIREWAYS AND AUXILIARY GUTTERS
	A. 5TManufacturers5T:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. 5TCooper B-Line, Inc5T.
	2. 5THoffman5T.
	3. 5TSquare D5T.

	B. Description:  Sheet metal, complying with UL 870 and NEMA 250, Type 1 unless otherwise indicated, and sized according to NFPA 70.
	C. Fittings and Accessories:  Include covers, couplings, offsets, elbows, expansion joints, adapters, hold-down straps, end caps, and other fittings to match and mate with wireways as required for complete system.
	D. Wireway Covers:  Screw-cover type unless otherwise indicated.
	E. Finish:  Manufacturer's standard enamel finish.

	3.3 SURFACE PATHWAYS
	A. General Requirements for Surface Pathways:
	1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	2. Comply with TIA-569-B.

	B. Surface Metal Pathways:  Galvanized steel with snap-on covers complying with UL 5.  Manufacturer's standard enamel finish in color selected by Architect.
	1. Rigid Metal Conduit in all Class I, Division II hazardous locations.


	3.4 BOXES, ENCLOSURES, AND CABINETS
	A. 5TManufacturers:5T Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. 5TAdalet5T.
	2. 5TCooper Technologies Company5T; Cooper Crouse-Hinds.
	3. 5TEGS/Appleton Electric5T.
	4. 5TMilbank Manufacturing Co5T.
	5. 5TMono-Systems, Inc5T.
	6. 5TO-Z/Gedney5T.
	7. 5TRACO; Hubbell5T.
	8. 5TRobroy Industries5T.
	9. 5TThomas & Betts Corporation5T.
	10. 5TWiremold / Legrand5T.
	11. Hubbell-Killark

	B. General Requirements for Boxes, Enclosures, and Cabinets:
	1. Comply with TIA-569-B.
	2. Boxes, enclosures and cabinets installed in wet locations shall be listed for use in wet locations.

	C. Sheet-Metal Outlet and Device Boxes:  Comply with NEMA OS 1 and UL 514A.
	D. Box extensions used to accommodate new building finishes shall be of same material as recessed box.
	E. Small Sheet Metal Pull and Junction Boxes:  NEMA OS 1.
	F. Hinged-Cover Enclosures:  Comply with UL 50 and NEMA 250, Type 1 with continuous-hinge cover with flush latch unless otherwise indicated.
	1. Metal Enclosures:  Steel, finished inside and out with manufacturer's standard enamel.
	2. Interior Panels:  Steel; all sides finished with manufacturer's standard enamel.

	G. Cabinets:
	1. NEMA 250, Type 1, galvanized-steel box with removable interior panel and removable front, finished inside and out with manufacturer's standard enamel.
	2. Hinged door in front cover with flush latch and concealed hinge.
	3. Key latch to match panelboards.
	4. Metal barriers to separate wiring of different systems and voltage.
	5. Accessory feet where required for freestanding equipment.
	6. Nonmetallic cabinets shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.



	PART 4 -  EXECUTION
	4.1 PATHWAY APPLICATION
	A. Indoors:  Apply pathway products as specified below unless otherwise indicated:
	1. Exposed, Not Subject to Physical Damage:  EMT.
	2. Exposed, Not Subject to Severe Physical Damage:  EMT.
	3. Concealed in Ceilings and Interior Walls and Partitions:  EMT.
	4. Boxes and Enclosures:  NEMA 250 Type 1.
	5. Class I, Division II Hazardous locations: RMC.

	B. Minimum Pathway Size:  2T3/4-inch2T trade size, or as noted on the Drawings.  Minimum size for optical-fiber cables is 2T1 inch2T.
	C. Pathway Fittings:  Compatible with pathways and suitable for use and location.
	1. Rigid and Intermediate Steel Conduit:  Use threaded rigid steel conduit fittings unless otherwise indicated.  Comply with NEMA FB 2.10.
	2. EMT:  Use compression, steel fittings.  Comply with NEMA FB 2.10.

	D. Install surface pathways only where indicated on Drawings.

	4.2 INSTALLATION
	A. Comply with NECA 1, NECA 101, and TIA-569-B for installation requirements except where requirements on Drawings or in this article are stricter.  Comply with NECA 102 for aluminum pathways.  Comply with NFPA 70 limitations for types of pathways all...
	B. Keep pathways at least 2T6 inches2T6T f6Trom parallel runs of flues and steam or hot-water pipes.  Install horizontal pathway runs above water and steam piping.
	C. Complete pathway installation before starting conductor installation.
	D. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" for hangers and supports.
	E. Arrange stub-ups so curved portions of bends are not visible above finished slab.
	F. Install no more than the equivalent of two 90-degree bends in any pathway run.  Support within 2T12 inches2T of changes in direction.  Utilize long radius ells for all optical-fiber cables.
	G. Conceal conduit and EMT within finished walls, ceilings, and floors unless otherwise indicated.  Install conduits parallel or perpendicular to building lines.
	H. Support conduit within 2T12 inches2T of enclosures to which attached.
	I. Stub-ups to Above Recessed Ceilings:
	1. Use EMT for pathways.
	2. Use a conduit bushing or insulated fitting to terminate stub-ups not terminated in hubs or in an enclosure.

	J. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes or cabinets.  Install insulated bushings on conduits terminated with locknuts.
	K. Install pathways square to the enclosure and terminate at enclosures with locknuts.  Install locknuts hand tight plus 1/4 turn more.
	L. Do not rely on locknuts to penetrate nonconductive coatings on enclosures.  Remove coatings in the locknut area prior to assembling conduit to enclosure to assure a continuous ground path.
	M. Cut conduit perpendicular to the length.  For conduits of 2T2-inch2T trade size and larger, use roll cutter or a guide to ensure cut is straight and perpendicular to the length.
	N. Install pull wires in empty pathways.  Use polypropylene or monofilament plastic line with not less than 2T200-lb2T tensile strength.  Leave at least 2T12 inches2T of slack at each end of pull wire.  Cap underground pathways designated as spare abo...
	O. Surface Pathways:
	1. Install surface pathway for surface telecommunications outlet boxes only where indicated on Drawings.
	2. Install surface pathway with a minimum 2T2-inch2T radius control at bend points.
	3. Secure surface pathway with screws or other anchor-type devices at intervals not exceeding 2T48 inches2T and with no less than two supports per straight pathway section.  Support surface pathway according to manufacturer's written instructions.  Ta...

	P. Install pathway sealing fittings at accessible locations according to NFPA 70 and fill them with listed sealing compound.  For concealed pathways, install each fitting in a flush steel box with a blank cover plate having a finish similar to that of...
	Q. Install devices to seal pathway interiors at accessible locations.  Locate seals so no fittings or boxes are between the seal and the following changes of environments.  Seal the interior of all pathways at the following points:
	1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated spaces.
	2. Where an underground service pathway enters a building or structure.
	3. Where otherwise required by NFPA 70.

	R. Mount boxes at heights indicated on Drawings.  If mounting heights of boxes are not individually indicated, give priority to ADA requirements.  Install boxes with height measured to bottom of box unless otherwise indicated.
	S. Recessed Boxes in Masonry Walls:  Saw-cut opening for box in center of cell of masonry block, and install box flush with surface of wall.  Prepare block surface to provide a flat surface for a raintight connection between box and cover plate or sup...
	T. Horizontally separate boxes mounted on opposite sides of walls so they are not in the same vertical channel.
	U. Support boxes of three gangs or more from more than one side by spanning two framing members or mounting on brackets specifically designed for the purpose.
	V. Fasten junction and pull boxes to or support from building structure.  Do not support boxes by conduits.

	4.3 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR COMMUNICATIONS PENETRATIONS
	A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies.  Comply with requirements in Section 26 05 33 "Raceway and Boxes for Electrical Systems."

	4.4 FIRESTOPPING
	A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore original fire-resistance rating of assembly.

	4.5 PROTECTION
	A. Protect coatings, finishes, and cabinets from damage or deterioration.
	1. Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer.




	28 05 13 - Conductors and Cables for Electronic Safety and Security
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Low-voltage control cabling.
	2. Control-circuit conductors.
	3. Fire alarm wire and cable.
	4. Identification products.


	1.03 DEFINITIONS
	A. BICSI:  Building Industry Consulting Service International.
	B. EMI:  Electromagnetic interference.
	C. IDC:  Insulation displacement connector.
	D. Low Voltage:  As defined in NFPA 70 for circuits and equipment operating at less than 50 V or for remote-control and signaling power-limited circuits.
	E. Open Cabling:  Passing telecommunications cabling through open space (e.g., between the studs of a wall cavity).
	F. RCDD:  Registered Communications Distribution Designer.

	1.04 ACTION SUBMITTALS
	A. Product Data:  For each type of product.

	1.05 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For qualified layout technician, installation supervisor, and field inspector.
	B. Source quality-control reports.
	C. Field quality-control reports.

	1.06 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  An NRTL.
	1. Testing Agency's Field Supervisor:  Currently certified by BICSI as an RCDD to supervise on-site testing.
	B. When installed in the elevator hoistway/pit, atop the elevator cab, outdoors, or at other wet locations, the conductors/cables shall be “NEMA 4”.


	1.07 DELIVERY, STORAGE, AND HANDLING
	A. Inspect cables upon receipt at Project site.

	1.08 FIELD CONDITIONS
	A. Do not install conductors and cables that are wet, moisture damaged, or mold damaged.
	1. Indications that wire and cables are wet or moisture damaged include, but are not limited to, discoloration and sagging of factory packing materials.

	B. Environmental Limitations:  Do not deliver or install UTP, optical fiber, and coaxial cables and connecting materials until wet work in spaces is complete and dry, and temporary HVAC system is operating and maintaining ambient temperature and humid...

	2.01 PERFORMANCE REQUIREMENTS
	A. Surface-Burning Characteristics:  Comply with ASTM E 84; testing by a qualified testing agency.
	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	2.02 LOW-VOLTAGE CONTROL CABLE
	A. Paired Cable:  NFPA 70, Type CMG.
	1. One pair, twisted, No. 16 AWG, stranded (19x29) and No. 18 AWG, stranded (19x30) tinned copper conductors.
	2. PVC insulation.
	3. Unshielded.
	4. PVC jacket.
	5. Flame Resistance:  Comply with UL 1581.

	B. Plenum-Rated, Paired Cable:  NFPA 70, Type CMP.
	1. One pair, twisted, No. 16 AWG, stranded (19x29) and No. 18 AWG, stranded (19x30) tinned copper conductors.
	2. PVC insulation.
	3. Unshielded.
	4. PVC jacket.
	5. Flame Resistance:  Comply with NFPA 262.


	2.03 CONTROL-CIRCUIT CONDUCTORS
	A. Class 1 and Class 2 Control Circuits:  Stranded copper, Type THHN-THWN, complying with UL 83, in raceway.
	B. Class 3 Remote-Control and Signal Circuits:  Stranded copper, Type TW or TF, complying with UL 83.

	2.04 FIRE ALARM WIRE AND CABLE
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Comtran Corporation.
	2. Genesis Cable Products; Honeywell International, Inc.
	3. Rockbestos-Suprenant Cable Corp.
	4. West Penn Wire.

	B. General Wire and Cable Requirements:  NRTL listed and labeled as complying with NFPA 70, Article 760.
	C. Signaling Line Circuits:  Twisted, shielded pair, size as recommended by system manufacturer.
	D. Non-Power-Limited Circuits:  Solid-copper conductors with 600-V rated, 75 deg C, color-coded insulation.
	1. Low-Voltage Circuits:  No. 16 AWG, minimum.
	2. Line-Voltage Circuits:  No. 12 AWG, minimum.


	2.05 SOURCE QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to evaluate cables.
	B. Cable will be considered defective if it does not pass tests and inspections.
	C. Prepare test and inspection reports.

	3.01 INSTALLATION OF HANGERS AND SUPPORTS
	A. Comply with requirements in Division 26 Section "Hangers and Supports for Electrical Systems" for installation of supports for cables.

	3.02 WIRING METHOD
	A. Install wiring in metal pathways and wireways.
	1. Minimum conduit size shall be 3/4 inch.  Control and data transmission wiring shall not share conduit with other building wiring systems.
	2. Use rigid metal conduit in all Class I, Division II Hazardous locations.

	B. Install cable, concealed in accessible ceilings, walls, and floors when possible.
	C. Wiring within Enclosures:
	1. Bundle, lace, and train conductors to terminal points with no excess and without exceeding manufacturer's limitations on bending radii.
	2. Install lacing bars and distribution spools.
	3. Separate power-limited and non-power-limited conductors as recommended in writing by manufacturer.
	4. Install conductors parallel with or at right angles to sides and back of enclosure.
	5. Connect conductors that are terminated, spliced, or interrupted in any enclosure associated with intrusion system to terminal blocks.
	6. Mark each terminal according to system's wiring diagrams.
	7. Make all connections with approved crimp-on terminal spade lugs, pressure-type terminal blocks, or plug connectors.


	3.03 INSTALLATION OF CONDUCTORS AND CABLES
	A. Comply with NECA 1.
	B. Conductors:  Size according to system manufacturer's written instructions unless otherwise indicated.
	C. General Requirements for Cabling:
	1. Comply with TIA/EIA-568-B.1.
	2. Comply with BICSI ITSIM, Ch. 6, "Cable Termination Practices."
	3. Terminate all conductors; no cable shall contain unterminated elements.  Make terminations only at indicated outlets, terminals, and cross-connect and patch panels.
	4. Cables may not be spliced.  Secure and support cables at intervals not exceeding 30 inches and not more than 6 inches from cabinets, boxes, fittings, outlets, racks, frames, and terminals.
	5. Bundle, lace, and train conductors to terminal points without exceeding manufacturer's limitations on bending radii, but not less than radii specified in BICSI ITSIM, "Cabling Termination Practices" Chapter.  Install lacing bars and distribution sp...
	6. Do not install bruised, kinked, scored, deformed, or abraded cable.  Do not splice cable between termination, tap, or junction points.  Remove and discard cable if damaged during installation and replace it with new cable.
	7. Cold-Weather Installation:  Bring cable to room temperature before dereeling.  Heat lamps shall not be used for heating.
	8. Pulling Cable:  Comply with BICSI ITSIM, Ch. 4, "Pulling Cable."  Monitor cable pull tensions.

	D. Open-Cable Installation:
	1. Install cabling with horizontal and vertical cable guides in telecommunications spaces with terminating hardware and interconnection equipment.
	2. Suspend copper cable not in a wireway or pathway a minimum of 8 inches above ceilings by cable supports not more than 60 inches apart.
	3. Cable shall not be run through structural members or in contact with pipes, ducts, or other potentially damaging items.

	E. Installation of Cable Routed Exposed under Raised Floors or through Plenum Spaces:
	1. Install plenum-rated cable only.
	2. Install cabling after the flooring system has been installed in raised floor areas.
	3. Coil cable 72 inches long shall be neatly coiled not less than 12 inches in diameter below each feed point.

	F. Separation from EMI Sources:
	1. Comply with BICSI TDMM and TIA-569-B recommendations for separating unshielded copper voice and data communication cable from potential EMI sources, including electrical power lines and equipment.
	2. Separation between open communications cables or cables in nonmetallic raceways and unshielded power conductors and electrical equipment shall be as follows:
	a. Electrical Equipment Rating Less Than 2 kVA:  A minimum of 5 inches.
	b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 12 inches.
	c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 24 inches.

	3. Separation between communications cables in grounded metallic raceways and unshielded power lines or electrical equipment shall be as follows:
	a. Electrical Equipment Rating Less Than 2 kVA:  A minimum of 2-1/2 inches.
	b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 6 inches.
	c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 12 inches.

	4. Separation between cables in grounded metallic raceways and power lines and electrical equipment located in grounded metallic conduits or enclosures shall be as follows:
	a. Electrical Equipment Rating Less Than 2 kVA:  No requirement.
	b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 3 inches.
	c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 6 inches.

	5. Separation between Cables and Electrical Motors and Transformers, 5 kVA or HP and Larger:  A minimum of 48 inches.
	6. Separation between Cables and Fluorescent Fixtures:  A minimum of 5 inches.


	3.04 FIRE ALARM WIRING INSTALLATION
	A. Comply with NECA 1 and NFPA 72.
	B. Wiring Method:  Install wiring in metal raceway according to Division 26 Section "Raceways and Boxes for Electrical Systems."
	1. Install plenum cable in environmental air spaces, including plenum ceilings.
	2. Fire alarm circuits and equipment control wiring associated with the fire alarm system shall be installed in a dedicated raceway system.  This system shall not be used for any other wire or cable.

	C. Wiring Method:
	1. Cables and raceways used for fire alarm circuits, and equipment control wiring associated with the fire alarm system, may not contain any other wire or cable.
	2. Fire-Rated Cables:  Use of 2-hour, fire-rated fire alarm cables, NFPA 70, Types MI and CI, is not permitted.
	3. Signaling Line Circuits:  Power-limited fire alarm cables shall not be installed in the same cable or raceway as signaling line circuits.

	D. Wiring within Enclosures:  Separate power-limited and non-power-limited conductors as recommended by manufacturer.  Install conductors parallel with or at right angles to sides and back of the enclosure.  Bundle, lace, and train conductors to termi...
	E. Cable Taps:  Use numbered terminal strips in junction, pull, and outlet boxes, cabinets, or equipment enclosures where circuit connections are made.
	F. Color-Coding:  Color-code fire alarm conductors differently from the normal building power wiring.  Use one color-code for alarm circuit wiring and another for supervisory circuits.  Color-code audible alarm-indicating circuits differently from ala...
	G. Risers:  Install at least two vertical cable risers to serve the fire alarm system.  Separate risers in close proximity to each other with a minimum one-hour-rated wall, so the loss of one riser does not prevent the receipt or transmission of signa...
	H. Wiring to Remote Alarm Transmitting Device:  1-inch conduit between the fire alarm control panel and the transmitter.  Install number of conductors and electrical supervision for connecting wiring as needed to suit monitoring function.

	3.05 POWER AND CONTROL-CIRCUIT CONDUCTORS
	A. 120-V Power Wiring:  Install according to Division 26 Section "Low-Voltage Electrical Power Conductors and Cables" unless otherwise indicated.
	B. Minimum Conductor Sizes:
	1. Class 1 remote-control and signal circuits, No. 14 AWG.
	2. Class 2 low-energy, remote-control and signal circuits, No. 16 AWG.
	3. Class 3 low-energy, remote-control, alarm and signal circuits, No. 12 AWG.


	3.06 CONNECTIONS
	A. Comply with requirements in Division 28 Section "Digital, Addressable Fire-Alarm System" for connecting, terminating, and identifying wires and cables.

	3.01 GROUNDING
	A. For communications wiring, comply with J-STD-607-A and with BICSI TDMM, "Grounding, Bonding, and Electrical Protection" Chapter.
	B. For low-voltage wiring and cabling, comply with requirements in Division 26 Section "Grounding and Bonding for Electrical Systems."

	3.02 IDENTIFICATION
	A. Identify system components, wiring, and cabling complying with TIA/EIA-606-A.  Comply with requirements for identification specified in Division 26 Section "Identification for Electrical Systems."

	3.03 FIELD QUALITY CONTROL
	A. Testing Agency: Engage a qualified testing agency to perform tests and inspections.
	B. Perform the following tests and inspections:
	1. Visually inspect cable placement, cable termination, grounding and bonding, equipment and patch cords, and labeling of all components.
	2. Test cabling for DC loop resistance, shorts, opens, intermittent faults, and polarity between conductors.  Test operation of shorting bars in connection blocks.  Test cables after termination but not cross connection.
	a. Test instruments shall meet or exceed applicable requirements in TIA/EIA-568-B.2.  Perform tests with a tester that complies with performance requirements in "Test Instruments (Normative)" Annex, complying with measurement accuracy specified in "Me...


	C. Document data for each measurement.  Print data for submittals in a summary report that is formatted using Table 10.1 in BICSI TDMM as a guide, or transfer the data from the instrument to the computer, save as text files, print, and submit.
	D. End-to-end cabling will be considered defective if it does not pass tests and inspections.
	E. Prepare test and inspection reports.


	28 31 11-Digital Addressable Fire Alarm System
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. RELATED SECTIONS
	1. Section 26 05 33 – Raceway and Boxes for Electrical Systems
	2. Section 28 05 13 – Conductors and Cables for Electronic Safety and Security


	1.2 SUMMARY
	A. Section Includes:
	1. Fire-alarm control unit.
	2. Manual fire-alarm boxes.
	3. System smoke detectors.
	4. Heat detectors.
	5. Notification appliances.
	6. Magnetic door holders.
	7. Addressable interface devices.


	1.3 DEFINITIONS
	A. LED:  Light-emitting diode.
	B. NICET:  National Institute for Certification in Engineering Technologies.

	1.4 SYSTEM DESCRIPTION
	A. Extension of existing circuits into the Paint Spray room and provide Class I, Division I Hazardous location devices.

	1.5 SUBMITTALS
	A. General Submittal Requirements:
	1. Submittals shall be approved by authorities having jurisdiction prior to submitting them to Architect.
	2. Shop Drawings shall be prepared by persons with the following qualifications:
	a. Trained and certified by manufacturer in fire-alarm system design.
	b. NICET-certified fire-alarm technician, Level III minimum.
	c. Licensed or certified by authorities having jurisdiction.


	B. Product Data:  For each type of product indicated.
	C. Shop Drawings:  For fire-alarm system.  Include plans, elevations, sections, details, and attachments to other work.
	1. Comply with recommendations in the "Documentation" Section of the "Fundamentals of Fire Alarm Systems" Chapter in NFPA 72.
	2. Include voltage drop calculations for notification appliance circuits.
	3. Include battery-size calculations.
	4. Include performance parameters and installation details for each detector, verifying that each detector is listed for complete range of air velocity, temperature, and humidity possible when air-handling system is operating.
	5. Include plans, sections, and elevations of heating, ventilating, and air-conditioning ducts, drawn to scale and coordinating installation of duct smoke detectors and access to them.  Show critical dimensions that relate to placement and support of ...
	6. Include floor plans to indicate final outlet locations showing address of each addressable device.  Show size and route of cable and conduits.
	7. Include complete one-line riser diagrams showing all equipment locations and sizes, and point-by-point wiring diagram with type and number of all conductors.
	8. Submit detailed drawing of Fire Control Panel(s) including all module/component locations and panel point-to-point wiring diagrams including all field circuit termination points.

	D. Qualification Data:  For qualified Installer.
	E. Operation and Maintenance Data:  For fire-alarm systems and components to include in emergency, operation, and maintenance manuals.  In addition to items specified in Division 01 Section "Operation and Maintenance Data," include the following:
	1. Comply with the "Records" Section of the "Inspection, Testing and Maintenance" Chapter in NFPA 72.
	2. Provide "Record of Completion Documents" according to NFPA 72 article "Permanent Records" in the "Records" Section of the "Inspection, Testing and Maintenance" Chapter.
	3. Record copy of site-specific software.
	4. Provide "Maintenance, Inspection and Testing Records" according to NFPA 72 article of the same name and include the following:
	a. Frequency of testing of installed components.
	b. Frequency of inspection of installed components.
	c. Requirements and recommendations related to results of maintenance.
	d. Manufacturer's user training manuals.

	5. Manufacturer's required maintenance related to system warranty requirements.
	6. Abbreviated operating instructions for mounting at fire-alarm control unit.
	7. Copy of NFPA 25.

	F. Software and Firmware Operational Documentation:
	1. Software operating and upgrade manuals.
	2. Program Software Backup:  On magnetic media or compact disk, complete with data files.
	3. Device address list.
	4. Printout of software application and graphic screens.


	1.6 QUALITY ASSURANCE
	A. Installer Qualifications:  Personnel shall be trained and certified by manufacturer for installation of units required for this Project.
	B. Installer Qualifications:  Installation shall be by personnel certified by NICET as fire-alarm Level II technician.
	C. Source Limitations for Fire-Alarm System and Components:  Obtain fire-alarm system from single source from single manufacturer.  Components shall be compatible with, and operate as, an extension of existing system.
	D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	E. NFPA Certification:  Obtain certification according to NFPA 72 by a 0TNationally Recognized Testing Laboratory0T (NRTL).

	1.7 PROJECT CONDITIONS
	A. Interruption of Existing Fire-Alarm Service:  Do not interrupt fire-alarm service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary guard service according t...
	1. Coordinate and comply with the requirements of the local Fire Marshall, or Authority Having Jurisdiction, concerning the fire alarm system shutdown plans, procedures, and  fire watch plans that will be implemented for system interruptions during co...


	1.8 SEQUENCING AND SCHEDULING
	A. Existing Fire-Alarm Equipment:  Maintain existing equipment fully operational until new equipment has been tested and accepted.  As new equipment is installed, label it "NOT IN SERVICE" until it is accepted.  Remove labels from new equipment when p...
	B. Equipment Removal:  After acceptance of new fire-alarm system, remove existing disconnected fire-alarm equipment and wiring.

	1.9 SOFTWARE SERVICE AGREEMENT
	A. Comply with UL 864.
	B. Technical Support:  Beginning with Substantial Completion, provide software support for two years.
	C. Upgrade Service:  Update software to latest version at Project completion.  Install and program software upgrades that become available within two years from date of Substantial Completion.  Upgrading software shall include operating system.  Upgra...
	1. Provide 30 days' notice to Owner to allow scheduling and access to system and to allow Owner to upgrade computer equipment if necessary.


	1.10 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Lamps for Remote Indicating Lamp Units:  Quantity equal to 5 percent of amount installed, but no fewer than 2 units.
	2. Strobe Units:  Quantity equal to 5 percent of amount installed, but no fewer than 2 units.
	3. Smoke Detectors and Heat Detectors:  Quantity equal to 5 percent of amount of each type installed, but no fewer than 2 units of each type.
	4. Detector Bases:  Quantity equal to 2 percent of amount of each type installed, but no fewer than 2 units of each type.
	5. Keys and Tools:  One extra set for access to locked and tamper proofed components.
	6. Audible and Visual Notification Appliances:  Quantity equal to 5 percent of amount installed, but no fewer than 2 units.
	7. Fuses:  Five of each type installed in the system.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide the following to match the existing fire alarm system:

	2.2 SYSTEMS OPERATIONAL DESCRIPTION
	A. Fire-alarm signal initiation shall be by one or more of the following devices
	1. Manual stations.
	2. Heat detectors.
	3. Smoke detectors.
	4. Duct smoke detectors.
	5. Verified automatic alarm operation of smoke detectors
	6. Automatic sprinkler system water flow]
	7. Heat detectors in elevator shaft and pit.
	8. Fire-extinguishing system operation.
	9. Fire standpipe system.

	B. Fire-alarm signal shall initiate the following actions:
	1. Continuously operate alarm notification appliances.
	2. Identify alarm at fire-alarm control unit and remote annunciators.
	3. Transmit an alarm signal to the remote alarm receiving station.
	4. Release fire and smoke doors held open by magnetic door holders.
	5. Switch heating, ventilating, and air-conditioning equipment controls to fire-alarm mode.
	6. Close smoke dampers in air ducts of designated air-conditioning duct systems.
	7. Recall elevators to primary or alternate recall floors.
	8. Record events in the system memory.

	C. Supervisory signal initiation shall be by one or more of the following devices and actions:
	1. Valve supervisory switch.

	D. System trouble signal initiation shall be by one or more of the following devices and actions:
	1. Open circuits, shorts, and grounds in designated circuits.
	2. Opening, tampering with, or removing alarm-initiating and supervisory signal-initiating devices.
	3. Loss of primary power at fire-alarm control unit.
	4. Ground or a single break in fire-alarm control unit internal circuits.
	5. Abnormal ac voltage at fire-alarm control unit.
	6. Break in standby battery circuitry.
	7. Failure of battery charging.
	8. Abnormal position of any switch at fire-alarm control unit or annunciator.

	E. System Trouble and Supervisory Signal Actions:  Annunciate at fire-alarm control unit and remote annunciators.

	2.3 FIRE-ALARM CONTROL UNIT
	A. General Requirements for Fire-Alarm Control Unit:
	1. Field-programmable, microprocessor-based, modular, power-limited design with electronic modules, complying with UL 864 and listed and labeled by an NRTL.
	a. System software and programs shall be held in flash electrically erasable programmable read-only memory (EEPROM), retaining the information through failure of primary and secondary power supplies.
	b. Include a real-time clock for time annotation of events on the event recorder and printer.

	2. Addressable initiation devices that communicate device identity and status.
	a. Smoke sensors shall additionally communicate sensitivity setting and allow for adjustment of sensitivity at fire-alarm control unit.
	b. Temperature sensors shall additionally test for and communicate the sensitivity range of the device.

	3. Addressable control circuits for operation of mechanical equipment.

	B. Alphanumeric Display and System Controls:  Arranged for interface between human operator at fire-alarm control unit and addressable system components including annunciation and supervision.  Display alarm, supervisory, and component status messages...
	1. Annunciator and Display:  Liquid-crystal type, 3 line(s) of 80 characters, minimum.
	2. Keypad:  Arranged to permit entry and execution of programming, display, and control commands.

	C. Circuits:
	1. Initiating Device, Notification Appliance, and Signaling Line Circuits:  NFPA 72, Class A.
	2. Initiating Device, Notification Appliance, and Signaling Line Circuits:  NFPA 72, Class A.

	D. Smoke-Alarm Verification:
	1. Initiate audible and visible indication of an "alarm-verification" signal at fire-alarm control unit.
	2. Activate an NRTL-listed and -approved "alarm-verification" sequence at fire-alarm control unit and detector.
	3. Record events by the system log and/or printer.
	4. Sound general alarm if the alarm is verified.
	5. Cancel fire-alarm control unit indication and system reset if the alarm is not verified.

	E. Notification Appliance Circuit:  Operation shall sound in a temporal pattern.
	F. Elevator Recall:
	1. Existing.

	G. Door Controls:  Door hold-open devices shall be connected to fire-alarm system.
	H. Remote Smoke-Detector Sensitivity Adjustment:  Controls shall select specific addressable smoke detectors for adjustment, display their current status and sensitivity settings, and change those settings.  Allow controls to be used to program repeti...
	I. Transmission to Remote Alarm Receiving Station:  Automatically transmit alarm, supervisory, and trouble signals to a remote alarm station via a Digital Alarm Communicating Transmitter (DACT).
	J. Primary Power:  24-V dc obtained from 120-V ac service and a power-supply module.  Initiating devices, notification appliances, signaling lines, trouble signals, supervisory signals supervisory and digital alarm communicator transmitters and digita...
	1. Alarm current draw of entire fire-alarm system shall not exceed 80 percent of the power-supply module rating.

	K. Secondary Power:  24-V dc supply system with batteries, automatic battery charger, and automatic transfer switch.
	1. Batteries:  Sealed, valve-regulated, recombinant lead acid.

	L. Instructions:  Computer printout or typewritten instruction card mounted behind a plastic or glass cover in a stainless-steel or aluminum frame.  Include interpretation and describe appropriate response for displays and signals.  Briefly describe t...

	2.4 MANUAL FIRE-ALARM BOXES
	A. General Requirements for Manual Fire-Alarm Boxes:  Comply with UL 38.  Boxes shall be finished in red with molded, raised-letter operating instructions in contrasting color; shall show visible indication of operation; and shall be mounted on recess...
	1. Double-action mechanism requiring two actions to initiate an alarm, pull-lever type; with integral addressable module arranged to communicate manual-station status (normal, alarm, or trouble) to fire-alarm control unit.
	2. Station Reset:  Key- or wrench-operated switch.


	2.5 SYSTEM SMOKE DETECTORS
	A. General Requirements for System Smoke Detectors:
	1. Comply with UL 268; operating at 24-V dc, nominal.
	2. Detectors shall be two-wire type.
	3. Integral Addressable Module:  Arranged to communicate detector status (normal, alarm, or trouble) to fire-alarm control unit.
	4. Base Mounting:  Detector and associated electronic components shall be mounted in a twist-lock module that connects to a fixed base.  Provide terminals in the fixed base for connection to building wiring.
	5. Self-Restoring:  Detectors do not require resetting or readjustment after actuation to restore them to normal operation.
	6. Integral Visual-Indicating Light:  LED type indicating detector has operated and power-on status.
	7. Remote Control:  Unless otherwise indicated, detectors shall be analog-addressable type, individually monitored at fire-alarm control unit for calibration, sensitivity, and alarm condition and individually adjustable for sensitivity by fire-alarm c...
	a. Rate-of-rise temperature characteristic shall be selectable at fire-alarm control unit for 2T15 or 20 deg F2T5T (8 or 11 deg C)5T per minute.
	b. Fixed-temperature sensing shall be independent of rate-of-rise sensing and shall be settable at fire-alarm control unit to operate at 2T135 or 155 deg F2T5T (57 or 68 deg C)5T.
	c. Provide multiple levels of detection sensitivity for each sensor.


	B. Photoelectric Smoke Detectors:
	1. Detector address shall be accessible from fire-alarm control unit and shall be able to identify the detector's location within the system and its sensitivity setting.
	2. An operator at fire-alarm control unit, having the designated access level, shall be able to manually access the following for each detector:
	a. Primary status.
	b. Device type.
	c. Present average value.
	d. Present sensitivity selected.
	e. Sensor range (normal, dirty, etc.).
	f.


	C. Duct Smoke Detectors:  Photoelectric type complying with UL 268A.
	1. Detector address shall be accessible from fire-alarm control unit and shall be able to identify the detector's location within the system and its sensitivity setting.
	2. An operator at fire-alarm control unit, having the designated access level, shall be able to manually access the following for each detector:
	a. Primary status.
	b. Device type.
	c. Present average value.
	d. Present sensitivity selected.
	e. Sensor range (normal, dirty, etc.).

	3. Each sensor shall have multiple levels of detection sensitivity.
	4. Sampling Tubes:  Design and dimensions as recommended by manufacturer for specific duct size, air velocity, and installation conditions where applied.
	5. Relay Fan Shutdown:  Rated to interrupt fan motor-control circuit.


	2.6 HEAT DETECTORS
	A. General Requirements for Heat Detectors:  Comply with UL 521.
	B. Heat Detector, Combination Type:  Actuated by either a fixed temperature of 2T135 deg F2T5T (57 deg C)5T or a rate of rise that exceeds 2T15 deg F2T5T (8 deg C)5T per minute unless otherwise indicated.
	1. Mounting:  Twist-lock base interchangeable with smoke-detector bases.
	2. Integral Addressable Module:  Arranged to communicate detector status (normal, alarm, or trouble) to fire-alarm control unit.

	C. Heat Detector, Fixed-Temperature Type:  Actuated by temperature that exceeds a fixed temperature of 2T190 deg F2T5T (88 deg C)5T.
	1. Mounting:  Twist-lock base interchangeable with smoke-detector bases.
	2. Integral Addressable Module:  Arranged to communicate detector status (normal, alarm, or trouble) to fire-alarm control unit.


	2.7 NOTIFICATION APPLIANCES
	A. General Requirements for Notification Appliances:  Individually addressed, connected to a signaling line circuit, equipped for mounting as indicated and with screw terminals for system connections.
	B. General Requirements for Notification Appliances:  Connected to notification appliance signal circuits, zoned as indicated, equipped for mounting as indicated and with screw terminals for system connections.
	1. Combination Devices:  Factory-integrated audible and visible devices in a single-mounting assembly, equipped for mounting as indicated and with screw terminals for system connections.

	C. Horns:  Electric-vibrating-polarized type or solid state electronic type, 24-V dc; with provision for housing the operating mechanism or sounding device behind a grille.  Comply with UL 464.  Horns shall produce a sound-pressure level of 90 dBA, me...
	D. Visible Notification Appliances:  Xenon strobe lights, comply with UL 1971, with clear or nominal white polycarbonate lens mounted on an aluminum faceplate.  The word "FIRE" is engraved in minimum 2T1-inch-2T5T (25-mm-)5T high letters on the lens.
	1. Rated Light Output:
	a. 15/30/75/110 cd, selectable in the field.

	2. Mounting:  Wall mounted unless otherwise indicated.
	3. For units with guards to prevent physical damage, light output ratings shall be determined with guards in place.
	4. Flashing shall be in a temporal pattern, synchronized with other units.
	5. Strobe Leads:  Factory connected to screw terminals.
	6. Mounting Faceplate:  Factory finished, red.


	2.8 MAGNETIC DOOR HOLDERS
	A. Description:  Units are equipped for wall or floor mounting as indicated and are complete with matching doorplate.
	1. Electromagnet:  Requires no more than 3 W to develop 2T25-lbf2T5T (111-N)5T holding force.
	2. Wall-Mounted Units:  Flush mounted unless otherwise indicated.
	3. Rating:  24-V ac or dc.
	4. Rating:  120-V ac.

	B. Material and Finish:  Match door hardware.

	2.9 ADDRESSABLE INTERFACE DEVICES
	A. Microelectronic monitor module, NRTL listed for use in providing a system address for alarm-initiating devices for wired applications with normally open contacts.
	B. Microelectronic relay module:  Relay shall have form C dry contacts. NRTL listed for use in providing a system address for providing a control output.


	PART 3 -  EXECUTION
	3.1 EQUIPMENT INSTALLATION
	A. Comply with NFPA 72 for installation of fire-alarm equipment.
	B. Connecting to Existing Equipment:  Verify that existing fire-alarm system is operational before making changes or connections by testing 100% of system and submitting complete test reports.
	1. Connect new equipment to existing control panel in existing part of the building.
	2. Expand, modify, and supplement existing equipment as necessary to extend existing functions to the new points.  New components shall be capable of merging with existing configuration without degrading the performance of either system.

	C. Smoke- or Heat-Detector Spacing:
	1. Comply with NFPA 72, "Smoke-Sensing Fire Detectors" Section in the "Initiating Devices" Chapter, for smoke-detector spacing.
	2. Comply with NFPA 72, "Heat-Sensing Fire Detectors" Section in the "Initiating Devices" Chapter, for heat-detector spacing.
	3. For smoke detectors, smooth ceiling spacing shall not exceed 2T30 feet2T5T (9 m)5T.
	4. For heat detectors, smooth ceiling spacing shall not exceed 2T50 feet2T5T (15 m)5T.
	5. Spacing of detectors for irregular areas, for irregular ceiling construction, and for high ceiling areas shall be determined according to Appendix A in NFPA 72.
	6. HVAC:  Locate detectors not closer than 2T3 feet2T5T (1 m)5T from air-supply diffuser or return-air opening.
	7. Lighting Fixtures:  Locate detectors not closer than 2T12 inches2T5T (300 mm)5T from any part of a lighting fixture.

	D. Duct Smoke Detectors:  Comply with NFPA 72 and NFPA 90A.  Install sampling tubes so they extend the full width of duct.
	E. Remote Status and Alarm Indicators:  Install near each smoke detector and each sprinkler water-flow switch and valve-tamper switch that is not readily visible from normal viewing position.
	F. Audible Alarm-Indicating Devices:  Install not less than 2T6 inches2T5T (150 mm)5T below the ceiling.  Install bells and horns on flush-mounted back boxes with the device-operating mechanism concealed behind a grille.
	G. Visible Alarm-Indicating Devices:  Install adjacent to each alarm bell or alarm horn and at least 2T6 inches2T5T (150 mm)5T below the ceiling.
	H. Device Location-Indicating Lights:  Locate in public space near the device they monitor.

	3.2 CONNECTIONS
	A. For fire-protection systems related to doors in fire-rated walls and partitions and to doors in smoke partitions, connect hardware and devices to fire-alarm system.
	1. Verify that hardware and devices are NRTL listed for use with fire-alarm system in this Section before making connections.

	B. Make addressable connections with a supervised interface device to the following devices and systems.  Install the interface device less than 2T3 feet2T5T (1 m)5T from the device controlled.  Make an addressable confirmation connection when such fe...
	1. Smoke dampers in air ducts of designated air-conditioning duct systems.
	2. Supervisory connections at valve supervisory switches.


	3.3 IDENTIFICATION
	A. Identify system components, wiring, cabling, and terminals.  Comply with requirements for identification specified in Division 26 Section "Identification for Electrical Systems."
	B. Install framed instructions in a location visible from fire-alarm control unit.

	3.4 FIELD QUALITY CONTROL
	A. Field tests shall be witnessed by Owners Representative and authorities having jurisdiction.
	B. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections.
	C. Perform tests and inspections.
	1. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

	D. Tests and Inspections:
	1. Visual Inspection:  Conduct visual inspection prior to testing.
	a. Inspection shall be based on completed Record Drawings and system documentation that is required by NFPA 72 in its "Completion Documents, Preparation" Table in the "Documentation" Section of the "Fundamentals of Fire Alarm Systems" Chapter.
	b. Comply with "Visual Inspection Frequencies" Table in the "Inspection" Section of the "Inspection, Testing and Maintenance" Chapter in NFPA 72; retain the "Initial/Reacceptance" column and list only the installed components.

	2. System Testing:  Comply with "Test Methods" Table in the "Testing" Section of the "Inspection, Testing and Maintenance" Chapter in NFPA 72.
	3. Test audible appliances for the public operating mode according to manufacturer's written instructions.  Perform the test using a portable sound-level meter complying with Type 2 requirements in ANSI S1.4.
	4. Test audible appliances for the private operating mode according to manufacturer's written instructions.
	5. Test visible appliances for the public operating mode according to manufacturer's written instructions.
	6. Factory-authorized service representative shall prepare the "Fire Alarm System Record of Completion" in the "Documentation" Section of the "Fundamentals of Fire Alarm Systems" Chapter in NFPA 72 and the "Inspection and Testing Form" in the "Records...

	E. Reacceptance Testing:  Perform reacceptance testing to verify the proper operation of added or replaced devices and appliances.
	F. Fire-alarm system will be considered defective if it does not pass tests and inspections.
	G. Prepare test and inspection reports.
	H. Maintenance Test and Inspection:  Perform tests and inspections listed for weekly, monthly, quarterly, and semiannual periods.  Use forms developed for initial tests and inspections.
	I. Annual Test and Inspection:  One year after date of Substantial Completion, test fire-alarm system complying with visual and testing inspection requirements in NFPA 72.  Use forms developed for initial tests and inspections.

	3.5 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain fire-alarm system. Training shall consist of a total of 4 hours delivered in 2 hour blocks.






