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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
thgse requirements. No exceptions. Bidder bears the risk of late delivery. Any bids received
%he stated time will be returned unopened.

Pr v\fvolves replacement and upgrade of the main electrical service equipment at the
Delaw@re y National Guard, Army Aviation Support Facility (AASF,) 33 Corporate Circle,
New Cas mare, 19720. Work includes replacing panel boards, low-voltage transformers,

undergrou rs and associated work.
Attention is calle «onstruction schedule as detailed in the Contract Documents.
A MANDATORY Pr ting will be held on August 27, 2014, at 11:00 AM at the AASF,

33 Corporate Circle, Ne /é Delaware, 19720, for the purpose of establishing the listing of
subcontractors and to answe ions. Representatives of each party to any Joint Venture must
attend this meeting. ATTEN E OF THIS MEETING IS A PREREQUISITE FOR
BIDDING ON THIS CONTR /

Sealed bids shall be addressed to the re Army National Guard, Armed Forces Reserve
Center, 250 Airport Road, New Castle, D 19720, ATTN: William R. Davis. The outer
envelope should clearly indicate: DEARNQ TRACT NO. 20 -2013 AASF Electrical
Upgrades - SEALED BID — DO NOT OPEN. S;/(‘

Contract Documents (one hard copy of drawings and s;@ﬁcations and one CD) will be available
starting August 18, 2014 and may be obtained at the Pre- @@ti‘ng upon receipt of $150.00 per
set/ non-refundable or at the office of the architect, Tetra TECH, rc., 240 Continental Drive, Suite
200, Newark, Delaware, 19713, PHONE: (302)738-7551. L@ are to be made payable to
“Tetra Tech, Inc.”

Construction documents will be available for review at the office of th&itect, the Delaware
Contractors Association and the Associated Builders and Contractors, Delawgfre

Minority Business Enterprises (MBE), Disadvantaged Business Enterprises (DBE@men—Owned
Business Enterprises (WBE) and Veteran-Owned Business Enterprises (VBE) will be rded full
opportunity to submit bids on this contract and will not be subject to discrimination on sis 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 anm
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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Project No. 76984-13013 001113 /Page 1



002113

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 O/

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.

DDING DOCUMENTS: Bidding Documents include the Bidding Requirements and the
posed Contract Documents. The Bidding Requirements consist of the Advertisement for
vitation to Bid, Instructions to Bidders, Supplementary Instructions to Bidders (if any),
GenerafSonditions, Supplementary General Conditions, General Requirements, Special
Provigorg#ifeany), the Bid Form (including the Non-collusion Statement), and other sample
bidding“a@pl_gontract forms. The proposed Contract Documents consist of the form of
Agreement{bgfiveen the Owner and Contractor, as well as the Drawings, Specifications
(Project Ma deall Addenda issued prior to execution of the Contract.

CONTRACT DO@ TS: The Contract Documents consist of the, Instructions to
Bidders, Supplemen tryctions to Bidders (if any), General Conditions, Supplementary
General Conditions, 7 equirements, Special Provisions (if any), the form of
agreement between the O\A@gd the Contractor, Drawings (if any), Specifications (Project
Manual), and all addenda.

AGREEMENT: The form of the Adre nt shall be AIA Document A101, Standard Form of
Agreement between Owner and Co here the basis of payment is a STIPULATED

SUM. In the case of conflict betwee Lfstructions contained therein and the General
Requirements herein, these General Req e@ts shall prevail.

GENERAL REQUIREMENTS (or CONDITIOI\@ gneral Requirements (or conditions)
are instructions pertaining to the Bidding Docum % nd to contracts in general. They
contain, in summary, requirements of laws of t @Ee; policies of the Agency and

instructions to bidders.

SPECIAL PROVISIONS: Special Provisions are specific@itions or requirements
peculiar to the bidding documents and to the contract undegconsideration and are
supplemental to the General Requirements. Should the Special igions conflict with the
General Requirements, the Special Provisions shall prevail. 0

ADDENDA: Written or graphic instruments issued by the Owner/Arc rior to the
execution of the contract which modify or interpret the Bidding Documen @additions,
deletions, clarifications or corrections.

BIDDER OR VENDOR: A person or entity who formally submits a Bid for the mateial 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.
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STATE OF DELAWARE DELAWARE ARMY NATIONAL GUARD

£
O

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).

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

sescribed in the Bidding Documents is accepted.

1.16 IT PRICE: An amount stated in the Bid, where applicable, as a price per unit of
rement for materials, equipment or services or a portion of the Work as described in
the Bi Documents.
*

1.17 SURETY e gorporate body which is bound with and for the Contract, or which is liable,
and which §ngages to be responsible for the Contractor's payments of all debts pertaining to
and for his acc€piMble performance of the Work for which he has contracted.

1.18 BIDDER'S DEPOQOSZ he security designated in the Bid to be furnished by the Bidder as a
guaranty of good fait teg into a contract with the Agency if the Work to be performed or
the material or equip 0 rnished is awarded to him.

1.19 CONTRACT: The written @ent covering the furnishing and delivery of material or
work to be performed.

1.20 CONTRACTOR: Any individual, fir oration with whom a contract is made by the
Agency. /\

1.21 SUBCONTRACTOR: An individual, partne corporation which has a direct contract
with a contractor to furnish labor and material& gt +job site, or to perform construction
labor and furnish material in connection with such | ¢the job site.

1.22 CONTRACT BOND: The approved form of security u@ﬂed by the contractor and his
surety as a guaranty of good faith on the part of the céntra to execute the work in
accordance with the terms of the contract.

ARTICLE 2: BIDDER'S REPRESENTATIONS O/\

2.1 PRE-BID MEETING /O

211 A pre-bid meeting for this project will be held at the time and place designate& ndance
at this meeting is a pre-requisite for submitting a Bid, unless this requirement is ifically
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

223

2.3

2.3.1

.

233 /

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

JOINT VENTURE REQUIREMENTS

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

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.

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

@quired insurance certificates shall name both Joint Venturers.

2.34

235 Both @Q gnturers shall sign the Bid Form and shall submit a valid Delaware Business
License 4'3- ber with their Bid or shall state that the process of application for a Delaware
Business‘L{Cep€e has been initiated.

*

2.3.6 Both Joint Ven% hall include their Federal E.l. Number with the Bid.

2.3.7 In the event of a mar{d @ y Pre-bid Meeting, each Joint Venturer shall have a representative
in attendance.

2.3.8 Due to exceptional circum and for good cause shown, one or more of these
provisions may be waived at th tion of the State.

2.4 ASSIGNMENT OF ANTITRUST CL @

241 As consideration for the award and exec!;o y the Owner of this contract, the Contractor
hereby grants, conveys, sells, assigns and t to the State of Delaware all of its right,
title and interests in and to all known or unknogn sgs of action it presently has or may
now or hereafter acquire under the antitrust law: f he United States and the State of
Delaware, relating to the particular goods or servic hased or acquired by the Owner
pursuant to this contract. O

ARTICLE 3: BIDDING DOCUMENTS A

3.1 COPIES OF BID DOCUMENTS O/‘

3.11 Bidders may obtain complete sets of the Bidding Dc@ from the
Architectural/Engineering firm designated in the Advertisement or Invita 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. %ing
Agency nor the Architect assumes no responsibility for errors or misinterpretations Iting
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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3.2.1

%,

3.3.2

3.33

3.34

s

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.

idders or Sub-bidders requiring clarification or interpretation of the Bidding Documents

Il make a written request to the Architect at least seven days prior to the date for receipt

. Interpretations, corrections and changes to the Bidding Documents will be made by

written ndum. Interpretations, corrections, or changes to the Bidding Documents made
in an manner shall not be binding.

The appar@ nce of the specifications as to any detail, or the apparent omission from it
of detailed d ? concerning any point, shall be regarded as meaning that only the best
commercial praCligeds, to prevail and only material and workmanship of the first quality are to
be used. Proof of §p é ation compliance will be the responsibility of the Bidder.

Unless otherwise prow Contract Documents, the Contractor shall provide and pay
for all permits, labor, mate{ials, %*equipment, tools, construction equipment and machinery,

water, heat, utilities, transpol nd other facilities and services necessary for the proper
execution and completion of th

The Owner will bear the costs for all |

rt&fnd user fees associated with the project.

SUBSTITUTIONS O

The materials, products and equipment descr the Bidding Documents establish a
standard of quality, required function, dimensiof #8nd appearance to be met by any
proposed substitution. The specification of a partic @ anufacturer or model number is
not intended to be proprietary in any way. Substitutions gf pJoducts for those named will be
considered, providing that the Vendor certifies that the fufictiogf\guality, and performance
characteristics of the material offered is equal or superior to ecified. It shall be the
Bidder's responsibility to assure that the proposed substitution will #0t affect the intent of the
design, and to make any installation modifications require )aaccommodate the
substitution.

Requests for substitutions shall be made in writing to the Architect at leas ys prior to
the date of the Bid Opening. Such requests shall include a complete de ion of the
proposed substitution, drawings, performance and test data, explanation uired
installation modifications due the substitution, and any other information neces an
evaluation. The burden of proof of the merit of the proposed substitution is u 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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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 O/ Each bidder shall ascertain prior to submitting his Bid that they have received all Addenda
ued, and shall acknowledge their receipt in their Bid in the appropriate space. Not
%wledging an issued Addenda could be grounds for determining a bid to be non-

sive

ARTICLE 4: BID ROCEDURES
4.1 PREPARA OF BIDS

411 Submit the bld%Bld Forms included with the Bidding Documents.

41.2 Submit the original @rm for each bid. Bid Forms may be removed from the project
manual for this purp

41.3 Execute all blanks on the Bi in a non-erasable medium (typewriter or manually in ink).

414 Where so indicated by the make@ the Bid Form, express sums in both words and
figures, in case of discrepancy betw 0, the written amount shall govern.

415 Interlineations, alterations or erasures mu@ialed by the signer of the Bid.

416 BID ALL REQUESTED ALTERNATES AND UNIT BRICES, IF ANY. If there is no change
in the Base Bid for an Alternate, enter “No Cha __ The Contractor is responsible for
verifying that they have received all addenda iss uring the bidding period. Work
required by Addenda shall automatically become part o ontract.

417 Make no additional stipulations on the Bid Form and do n ify the Bid in any other
manner.

4.1.8 Each copy of the Bid shall include the legal name of the Bidder and - ment whether the

Q)2

Bidder is a sole proprietor, a partnership, a corporation, or any legal

shall be signed by the person or persons legally authorized to bind the Bid a contract.
A Bid by a corporation shall further give the state of incorporation and hav corporate
seal affixed. A Bid submitted by an agent shall have a current Power of Attor ached,
certifying agent's authority to bind the Bidder. 0
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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4.2

4.21

%,

/ Essigned to the State. The bid bond need not be for a specific sum, but may be stated to be

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

r a sum equal to 10% of the bid plus all add alternates to which it relates and not to exceed
@\ ertain stated sum, if said sum is equal to at least 10% of the bid. The Bid Bond form
uSglshall be the standard OMB form (attached).

as the right to retain the bid security of Bidders to whom an award is being
il either a formal contract has been executed and bonds have been furnished
ime has elapsed so the Bids may be withdrawn or all Bids have been
rejected.

In the event of an sful Bidder refusing or neglecting to execute a formal contract and
bond within 20 days arding of the contract, the bid bond or security deposited by

the successful bidde Cieited.

SUBCONTRACTOR LIST O

As required by Delaware Code, Ti@ ection 6962(d)(10)b, each Bidder shall submit with
their Bid a completed List of Sub- (ﬁ&g included with the Bid Form. NAME ONLY

ONE SUBCONTRACTOR FOR EAC E. A Bid will be considered non-responsive
unless the completed list is included.

Provide the Name and Address for each listed @ tractor. Addresses by City, Town or
Locality, plus State, will be acceptable.

It is the responsibility of the Contractor to ensure that the@)contractors are in compliance
with the provisions of this law. Also, if a Contractorfelecig\o list themselves as a
Subcontractor for any category, they must specifically nam elves on the Bid Form
and be able to document their capability to act as Subcontrg€tor in that category in
accordance with this law.

EQUALITY OF EMPLOYMENT OPPORTUNITY ON PUBLIC WORKGOO
During the performance of this contract, the contractor agrees as follows: 0

A. The Contractor will not discriminate against any employee or ap for
employment because of race, creed, color, sex or national origin. The Comfactor
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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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."
4.5 PREVAILING WAGE REQUIREMENT
451 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
O by the Department of Labor, Division of Industrial Affairs of the State of Delaware.
452 /fhe prevailing wage shall be the wage paid to a majority of employees performing similar
k as reported in the Department’s annual prevailing wage survey or in the absence of a
@Cﬂ'ty, the average paid to all employees reported.

453 The ey shall pay all mechanics and labors employed directly upon the site of work,
uncon nd not less often than once a week and without subsequent deduction or
rebate on ccount, the full amounts accrued at time of payment, computed at wage
rates not | those stated in the specifications, regardless of any contractual
relationship wi be alleged to exist between the employer and such laborers and
mechanics.

454 The scale of the wa id shall be posted by the employer in a prominent and easily

accessible place at the site pf thejwork.

455 Every contract based upon the
information, as required by the Defa
of Labor shall keep and maintain th
the last day of the work week covered

?;ayroll.
4.6 SUBMISSION OF BIDS O

4.6.1 Enclose the Bid, the Bid Security, and any other
the Bid in a sealed opaque envelope. Address the € @ pe to the party receiving the Bids.
Identify with the project name, project number, and th&* g
Bid is sent by mail, enclose the sealed envelope in a sey ailing envelope with the
notation "BID ENCLOSED" on the face thereof. The State is g\egponsible for the opening
of bids prior to bid opening date and time that are not properly markg

ifications shall contain a stipulation that sworn payroll
nt of Labor, be furnished weekly. The Department
ayroll information for a period of 6 months from

46.2 Deposit Bids at the designated location prior to the time and date for 4‘ of bids indicated
in the Advertisement for Bids. Bids received after the time and date f of bids will be
marked “LATE BID” and returned.

46.3 Bidder assumes full responsibility for timely delivery at location designated@ eipt of
bids. 0

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

46.5 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.
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4.7

4.71

Y

Or

MODIFICATION OR WITHDRAW OF BIDS

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.

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

4.7.3 A Bid 'Q, not be modified, withdrawn or canceled by the Bidder during a thirty (30) day
perio Owing the time and date designated for the receipt and opening of Bids, and
Bidder A 5 in submitting their Bid. Bids shall be binding for 30 days after the date of
the Bid op

*

ARTICLE 5: CONSIDERAT Y BIDS

5.1 OPENING/REJECTI )IDS

511 Unless otherwise stated, Bids réceived on time will be publicly opened and will be read
aloud. An abstract of the Bi made available to Bidders.

51.2 The Agency shall have the right t any and all Bids. A Bid not accompanied by a
required Bid Security or by other data iged by the Bidding Documents, or a Bid which is
in any way incomplete or irregular is subj »rejection.

5.1.3 If the Bids are rejected, it will be done within th ) calendar day of the Bid opening.

*

5.2 COMPARISON OF BIDS /O

5.21 After the Bids have been opened and read, the bid price?@ be compared and the result of
such comparisons will be made available to the public. oy%c;ns of the Bids may be
based on the Base Bid plus desired Alternates. The Agenc ave the right to accept
Alternates in any order or combination.

522 The Agency reserves the right to waive technicalities, to reject any crwa s, or any portion
thereof, to advertise for new Bids, to proceed to do the Work otherws abandon the
Work, if in the judgment of the Agency or its agent(s), it is in the best intere State.

5.2.3 An increase or decrease in the quantity for any item is not sufficient grounds for @crease
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



STATE OF DELAWARE DELAWARE ARMY NATIONAL GUARD

5.3.1

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;

//O The Bidder’s written safety plan;

Q/\ Whether the Bidder is qualified legally to contract with the State;

E. ether the Bidder supplied all necessary information concerning its
sibility; and,
F. Any @Specific criteria for a particular procurement, which an agency may
establis#; vided however, that, the criteria be set forth in the Invitation to Bid
and is ot e in conformity with State and/or Federal law.

5.3.2 If an agency deter a Bidder is nonresponsive and/or nonresponsible, the
determination shall be in wffiting) and set forth the basis for the determination. A copy of
the determination shall be the affected Bidder within five (5) working days of said
determination.

5.3.3 In addition, any one or more of th(Q causes may be considered as sufficient for the
disqualification of a Bidder and the reje their Bid or Bids.

5.3.3.1 More than one Bid for the same Contract er individual, firm or corporation under the
same or different names. / .

5.3.3.2 Evidence of collusion among Bidders. /O

5.3.3.3 Unsatisfactory performance record as evidenced by past@%.

5.3.3.4 If the Unit Prices are obviously unbalanced either in excess ogfbelow reasonable cost
analysis values. /‘

5.3.3.5 If there are any unauthorized additions, interlineation, conditiona «’, grnate bids or
irregularities of any kind which may tend to make the Bid incompl @ indefinite or
ambiguous as to its meaning. &

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

5.3.3.7 If any exceptions or qualifications of the Bid are noted on the Bid Form.

5.4 ACCEPTANCE OF BID AND AWARD OF CONTRACT

5.4.1 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.
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54.2 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.”
5.1@ Each Bid on any Public Works Contract must be deemed responsive by the Agency to be
O 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.

544 Agency shall have the right to accept Alternates in any order or combination, and to
ine the low Bidder on the basis of the sum of the Base Bid, plus accepted Alternates.
545 The aful Bidder shall execute a formal contract, submit the required Insurance

Certific rnish good and sufficient bonds, unless specifically waived in the General
Requireme@'-I ccordance with the General Requirement, within twenty (20) days of
official notice tract award. Bonds shall be for the benefit of the Agency with surety in
the amount of 7#f the total contract award. Said Bonds shall be conditioned upon the

faithful performan he contract. Bonds shall remain in affect for period of one year after
the date of substantia| ion.

5.4.6 If the successful Bidder fail@ecute the required Contract and Bond, as aforesaid, within
twenty (20) calendar days a date of official Notice of the Award of the Contract, their
Bid guaranty shall immediately and become the property of the State for the benefit

of the Agency as liquidated dam @And not as a forfeiture or as a penalty. Award will
then be made to the next lowest qua i&der of the Work or readvertised, as the Agency

may decide. /\

547 Prior to receiving an award, the successful hall furnish to the Agency proof of State
of Delaware Business Licensure. If the Bidder %o& currently have a Business License,
they may obtain an application by writing to: j of Revenue, Carvel State Office

Building, 820 French Street, Wilmington, DE 198 copy of the letter written to the
Division of Revenue, sent with your Bid will be adequate@f for your firm to be considered
for award until such time as you receive your license.

54.8 The Bid Security shall be returned to the successful Bidder upon th€ execution of the formal
contract. The Bid Securities of unsuccessful bidders shall be )qd within thirty (30)
calendar days after the opening of the Bids. 0

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 requestedsythe

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
Project No. 76984-13013 0021 13/ Page 11
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ARTICLE 7: PERFORMANCE BOND AND PAYMENT BOND
7.1 BOND REQUIREMENTS

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

7.1.2 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.

7.4 The Performance and Payment Bond forms used shall be the standard OMB forms
7.

.3
O (attached).
2 / E OF DELIVERY AND FORM OF BONDS

7.21 Q/aonds shall be dated on or after the date of the Contract.

722 The @shall require the attorney-in-fact who executes the required bonds on behalf of
the sur ﬁ ix a certified and current copy of the power of attorney.

ARTICLE 8: FORM OF AG s BETWEEN AGENCY AND CONTRACTOR

8.1 Unless otherwise red in the Bidding Documents, the Agreement for the Work will be
written on AIA Do &2101, Standard Form of Agreement Between Owner and

Contractor Where th ’nyment is a Stipulated Sum.
END OF | a:TIONS TO BIDDERS

INSTRUCTIONS TO BIDDERS TETRA TECH, INC.
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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 Bi&\

U/
Delaware Business ic?pNo.: Taxpayer ID No.:
(Other License Nos.): Q/\

*

Jy
o2

The undersigned, representing that he h ?d nd understands the Bidding Documents and that this bid is made in accordance
ﬁ'bﬂ

Phone No.: ( ) Fax No.: ( ) -

therewith, that he has visited the site and has rized himself with the local conditions under which the Work is to be performed,
and that his bid is based upon the materials, sy d equipment described in the Bidding Documents without exception, hereby
proposes and agrees to provide all labor, materi@( uipment, supplies, transport and other facilities required to execute the
work described by the aforesaid documents for the ump@emized below:

BASE BID: O:

$ + O 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 e the right to reject any or all bids, and to waive any informality or irregularity in any bid received.

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

Should I/We be awarde ontract, I/We pledge to achieve substantial completion of all the work within calendar days of
the Notice to Proceed.

The undersigned represents and @wtg that he has complied and shall comply with all requirements of local, state, and national
laws; that no legal requirement h or shall be violated in making or accepting this bid, in awarding the contract to him or in the
prosecution of the work required; t m@ld is legal and firm; that he has not, directly or indirectly, entered into any agreement,
participated in any collusion, or other ction in restraint of free competitive bidding.

Upon receipt of written notice of the accepta@hls Bid, the Bidder shall, within twenty (20) calendar days, execute the agreement
in the required form and deliver the Contract B Insurance Certificates, required by the Contract Documents.

I am / We are an Individual / a Partnership / a Corpor tlzc

By

ding as
(Individual’s / General Partner’s / Corporate Name) 6

(State of Corporation) 6}‘

Business Address: %
=
Witness: By: Q

( Authorized Signature )
(SEAL) (/

(Title) 7
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 takgff any action in restraint of free competitive bidding in connection with this proposal submitted this date to the State of
Delaware, D rgArmy National Guard.

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

en
YES NO QA If yes, please explain (use separate page and include with Bid Form.)

All the terms and conditions of DE@ GONTRACT NO. 20-2013 have been thoroughly examined and are understood.

NAME OF BIDDER: /

.
AUTHORIZED REPRESENTATIVE O/

(TYPED): 7D
Ve
AUTHORIZED REPRESENTATIVE //\
N\

(SIGNATURE):
TITLE: /)

)
ADDRESS OF BIDDER: /

“Q
PHONE NUMBER: /N

Sworn to and Subscribed before me this day of

My Commission expires . NOTARY PUBLIC ( E .

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)

NOW ALL MEN BY THESE PRESENTS That:

. of in the County of

and State of as Principal, and
of in the County of
as Surety, legally authorized to do business in the State of Delaware

d firmly unto the State in the sum of

/‘* Dollars ($ ), or percent not to exceed

and State o
(“State”), are

Dollars ($ )
of amount of bid on @G Contract No. 20-2013 to be paid to the State for the use and benefit of
Delaware National Guar y ich payment well and truly to be made, we do bind ourselves, our and each

itors, and successors, jointly and severally for and in the whole firmly by

of our heirs, executors, adm
these presents.

ard a certain proposal to enter into this contract for the
furnishing of certain material and/or sérvice€ wiyhin the State, shall be awarded this Contract, and if said

Principal shall well and truly enter into an te this Contract as may be required by the terms of this
Contract and approved by the Delaware Nation rd this Contract to be entered into within twenty days
after the date of official notice of the award thereod cordance with the terms of said proposal, then this
obligation shall be void or else to be and remain in fu )@nd virtue.

Sealed with seal and dated this d{&, in the year of our Lord two
thousand and 20__ ).

( C\/( .
SEALED, AND DELIVERED IN THE /

Presence of OO

Name of Bidder @ nization)
Corporate By:
Seal Authorized Slgnatdre@

Attest Q“.

Title O
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

%

The Stand{gﬁn of Agreement Between Owner and Contractor is as stated in the American Institute of
Architects D L@‘It AlA A101 (2007 Edition) entitled Standard Form of Agreement Between Owner and
Contractor and ﬁf this project manual as if herein written in full.

Copies of the Docum awailable through the AJE.

A draft copy of this document:l@ﬁded herein as follows.

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

s, indicate day, month and year.) ADDITIONS AND DELETIONS:
The author of this document has
added information needed for its

tus, address and other information) completion. The author may also
have revised the text of the original
AlA standard form. An Additions and
O Deletions Report that notes added
/‘ information as well as revisions to the
G standard form text is available from
/’ the author and should be reviewed. A
and the Contractor- Q vertical line in the left margin of this
(Name, legal status, address ar (@formalion) document indicates where the author
has added necessary information

/ and where the author has added to or
deleted from the original AlA text.
\Q/ This document has important legal
consequences. Consultation with an
C attorney is encouraged with respect

for the following Project: O : to its completion or modification.

(Name, location and detailed description) AIA Document A201™_-2007,

General Conditions of the Contract

test /‘ for Construction, is adopted in this
document by reference. Do not use
with other general conditions unless
O * this document is modified.
The Architect: //

(Name, legal status, address and other information)

The Owner and Contractor agree as follows. 0

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)



Init.

TABLE OF ARTICLES

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

4 CONTRACT SUM

5 YMENTS

6 égSOLUTION

7 TERM OR SUSPENSION

8 MISCELLANEO &vnsnons

9 ENUMERATION O O@CT DOCUMENTS

10 INSURANCE AND BON

ARTICLE 1 THE CONTRACT DOC

The Contract Documents consist of this , Conditions of the Contract (General, Supplementary and other
Conditions), Drawings, Specifications, A a#88ted prior to execution of this Agreement, other documents listed
in this Agreement and Modifications issued aftefexectition of this Agreement, all of which form the Contract, and are
as fully a part of the Contract as if attached to this 2 g ent or repeated herein. The Contract represents the entire

and integrated agreement between the parties hereto ané rsedes prior negotiations, representations or agreements,
either written or oral. An enumeration of the Contract Do ts, other than a Modification, appears in Article 9.

ARTICLE 2 THE WORK OF THIS CONTRACT
The Contractor shall fully execute the Work described in the Cont@ocuments, except as specifically indicated in
the Contract Documents to be the responsibility of others.

ARTICLE 3 DATE OF COMMENCEMENT AND SUBSTANTIAL COMPL
§ 3.1 The date of commencement of the Work shall be the date of this Agr less a different date is stated
below or provision is made for the date to be fixed in a notice to proceed issuedéle Owner.

(Insert the date of commencement if it differs from the date of this Agreement or, a%le, state that the date will

be fixed in a notice to proceed.)

If, prior to the commencement of the Work, the Owner requires time to file mortgages and oth% interests, the
Owner’s time requirement shall be as follows: 0

e

§ 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.)

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

AIA 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)
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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.)

CONTRACT SUM
wner shall pay the Contractor the Contract Sum in current funds for the Contractor’s performance of the
ntract Sum shall be ($ ), subject to additions and deductions as provided in the Contract
Documents

§ 4.2The Contra% based upon the following alternates, if any, which are described in the Contract Documents

Owner to accept other a 3 subsequent to the execution of this Agreement, attach a schedule of such other
alternates showing the amo th and the date when that amount expires.)

§ 4.3 Unit prices, if any: ;

(Identify and state the unit price; state qz@yﬁtations, if any, to which the unit price will be applicable.)

item nits and Limitations Price Per Unit ($0.00)

and are hereby acce] y the Owner
(State the numbers or ot ntification of accepted alternates. If the bidding or proposal documents permit the

§ 4.4 Allowances included in the Contract Sum, if any: j ﬂ&
(Identify allowance and state exclusions, if any, fiom the a pl ice.)

ltem Price O
O/ .
ARTICLE 5§ PAYMENTS /O

§ 5.1 PROGRESS PAYMENTS

§ 5.1.1 Based upon Applications for Payment submitted to the Architect by the @ract and Certificates for
Payment issued by the Architect, the Owner shall make progress payments on accour%e Contract Sum to the
Contractor as provided below and elsewhere in the Contract Documents.

§ 5.1.2 The period covered by each Application for Payment shall be one calendar month eQ the last day of the
month, or as follows:

\y

§ 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 0
(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
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§ 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;

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

ppreent (- %);
3 u t the aggregate of previous payments made by the Owner; and
4  Sub ounts, if any, for which the Architect has withheld or nullified a Certificate for Payment as
provided inggedjion 9.5 of AIA Document A201-2007.
*
§ 5.1.7 The progress payme determined in accordance with Section 5.1.6 shall be further modified under the

following circumstances:
A Add, upon Substan@ fhpletion of the Work, a sum sufficient to increase the total payments to the
full amount of the C nj um, less such amounts as the Architect shall determine for incomplete
Work, retainage applicabl ch work and unsettled claims; and
(Section 9.8.5 of 4IA DOCI@‘J 1-2007 requires release of applicable retainage upon Substantial

Completion of Work with ¢ it ey, if any.)
.2 Add, if final completion of the Wk is Thereafter materially delayed through no fault of the Contractor,
any additional amounts payable in a @nce with Section 9.10.3 of AIA Document A201-2007.

§ 5.1.8 Reduction or limitation of retainage, if any, shal llows:
(If it is intended, prior to Substantial Completion of the entif Y opf, to reduce or limit the retainage resulting from the
percentages inserted in Sections 5.1.6.1 and 5.1.6.2 above, and{1pfiNs not explained elsewhere in the Contract
Documents, insert here provisions for such reduction or limitation

&

§ 5.1.9 Except with the Owner’s prior approval, the Contractor shall not ma ce payments to suppliers for
materials or equipment which have not been delivered and stored at the site.

§ 5.2 FINAL PAYMENT /0

§ 5.2.1 Final payment, constituting the entire unpaid balance of the Contract Sum, shall b@e by the Owner to the
Contractor when

.1 the Contractor has fully performed the Contract except for the Contractor’s resp: ility to correct
Work as provided in Section 12.2.2 of AIA Document A201-2007, and to satis uirements, 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 oi@
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.

AlA 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 4
reproduction or distribution of this AIA® Document, or any portion of it, may resuit in severe civil and criminal penalities, 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
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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

inding dispute resolution shall be as follows:

propriate box. If the Owner and Contractor do not select a method of binding dispute resolution below,
nently agree in writing to a binding dispute resolution method other than litigation, Claims will be

igatign in a court of competent jurisdiction.)

resolved by

[ ] igation pursuant to Section 15.4 of AIA Document A201-2007
[ 1] Litigatj a court of competent jurisdiction

*
| [ X] Other (Sp«/

| Any remedies available@br in equity.

ARTICLE 7 TERMINATION OR SU
§ 7.1 The Contract may be terminated b )ﬁr or the Contractor as provided in Article 14 of AIA Document
A201-2007.

§ 7.2 The Work may be suspended by the Owner asided in Article 14 of AIA Document A201-2007.

ARTICLE 8 MISCELLANEOUS PROVISIONS &&

§ 8.1 Where reference is made in this Agreement to a provisi AIA Document A201-2007 or another Contract
Document, the reference refers to that provision as amended of mented by other provisions of the Contract
Documents.

§ 8.2 Payments due and unpaid under the Contract shall bear interest %ﬁate payment is due at the rate stated
below, or in the absence thereof, at the legal rate prevailing from time to t G\e place where the Project is located.

(Insert rate of interest agreed upon, if any.) O

Payments are due 30 days after receipt of a valid Application for Payment. at 30 day period,
interest may be charged at the rate of 1% per month not to exceed 12% per annur

§ 8.3 The Owner’s representative: : /‘:

(Name, address and other information)

e

§ 8.4 The Contractor’s representative:
(Name, address and other information)

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
I maximum extent possible under the law. This document was produced by AlA software at 13:34:26 on 01/30/2012 under Order N0.2416304113_1 which expires

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

| § 8.5 The Contractor’s representative shall not be changed without ten days written notice to the Owner..

§ 8.6 Other provisions:

AR ENUMERATION OF CONTRACT DOCUMENTS
§ 9.1 ontract Documents, except for Modifications issued after execution of this Agreement, are enumerated in
the secti W.

§ 9.1.1The A nt is this executed AIA Document A101-2007, Standard Form of Agreement Between Owner
and Contractor.

§ 9.1.2 The General Cong ‘Q, are AIA Document A201-2007, General Conditions of the Contract for Construction.

§ 9.1.3 The Supplementary a@ Conditions of the Contract:

Document @ Date Pages

§ 9.1.4 The Specifications: &
(Either list the Specifications here or refer it attached to this Agreement.)

Section Title 0 Date Pages

§ 9.1.5 The Drawings:
(Either list the Drawings here or refer to an exhibit attached to th@ f ment.)

Number Title O Date

§ 9.1.6 The Addenda, if any:

Number Date Pages O .

Portions of Addenda relating to bidding requirements are not part of the Contract Documents ; blddmg
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

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. Al 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.
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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
A201-2607.)

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

¢ e

This Agreement ¢ @ ﬂ into as of the day and year first written above.

*
OWNER (Signature) ’@ CONTRACTOR (Signature)
(04
(Printed name and title) /O (Printed name and title)
C}/t.
Init. AIA Document A101™ — 2007. Copynght © 1915, 1918, 1925, 1937, 1951, 1958, 1961, 1963, 1967, 1974, 1977, 1987, 1991, 1997 and 2007 by The American
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STATE OF DELAWARE
DELAWARE ARMY NATIONAL GUARD

PERFORMANCE BOND

Bond Number:

KNOW§ ALL PERSONS BY THESE PRESENTS, that we, , as principal
(“Pwingigal”), and , a corporation, legally
autho o do business in the State of Delaware, as surety (“Surety”), are held and firmly bound

unto th )%Iaware National Guard (“Owner”) in the amount of
$ N J to be paid to Owner, for which payment well and truly to be made, we do bind
ourselves, our ch and every of our heirs, executors, administrations, successors and assigns,
jointly and severaﬁfo nd in the whole, firmly by these presents.

*
Sealed with our seals a this day of , 20

awarded by Owner that certai tract known as DEARNG Contract No. 20-2013 dated the

day of NQ he “Contract”), which Contract is incorporated herein by
reference, shall well and truly prov ish all materials, appliances and tools and perform all
the work required under and pursuant to§¢the terms and conditions of the Contract and the Contract
Documents (as defined in the Contract) or Ehanges or modifications thereto made as therein

NOW THE CONDITION OO?S::S OBLIGATION IS SUCH, that if Principal, who has been

provided, shall make good and reimburse Ow fficient funds to pay the costs of completing the
Contract that Owner may sustain by reason of dure or default on the part of Principal, and
shall also indemnify and save harmless Owner fro osts, damages and expenses arising out of
or by reason of the performance of the Contract and aglong as provided by the Contract; then
this obligation shall be void, otherwise to be and remain | @}rce and effect.

*

perform and complete the work to be performed under the Oniact pursuant to the terms,
conditions and covenants thereof, if for any cause Principal fails or fiegl to so fully perform and
complete such work.

Surety, for value received, hereby stipulates and agrees, if re o do so by Owner, to fully

Surety, for value received, for itself and its successors and assigns, hereby stlp{‘ and agrees that
the obligation of Surety and its bond shall be in no way impaired or affectec@S extension of
time, modification, omission, addition or change in or to the Contract or the wor performed
thereunder, or by any payment thereunder before the time required therein, or by any Wweigar of any
provisions thereof, or by any assignment, subletting or other transfer thereof or of any 0 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.

NESS WHEREOF, Principal and Surety have hereunto set their hand and seals, and such

oft are corporations have caused their corporate seal to be hereto affixed and these presents
to be thelr duly authorized officers, the day and year first above written.
PRINCIPAL

/\

Name:
;
Witness or Attest: Adgeab,
* By: (SEAL)
Name: Name:
Title:

(Corporate Seal) O/O

Witness or Attest: Address: ﬁ

By: / (SEAL)
Name: N_ame:

(Corporate Seal) O
/\

PERFORMANCE BOND TETRA TECH, INC.
0061 13.13 / Page 2 Project No. 76984-13013



00 61 13.16
STATE OF DELAWARE
DELAWARE ARMY NATIONAL GUARD
PAYMENT BOND
¢ Bond Number:

KNOW ERSONS BY THESE PRESENTS, that we, , as principal
(“Principa ”){Ghd , a corporation, legally
authorized to siness in the State of Delaware, as surety (“Surety”), are held and firmly bound

ational Guard (“Owner”) in the amount of
$ ), to dd to Owner, for which payment well and truly to be made, we do bind
ourselves, our and eaCisgt]_every of our heirs, executors, administrations, successors and assigns,
jointly and severally, for‘afd M the whole firmly by these presents.

Sealed with our seals and dateé&ﬁé\ day of , 20

/;
NOW THE CONDITION OF T ATION IS SUCH, that if Principal, who has been
awarded by Owner that certain contrag¢t kdown as DEARNG Contract No. 20-2013 dated the

day of , 20 (t ntract”), which Contract is incorporated herein by
reference, shall well and truly pay all and e rson furnishing materials or performing labor or

service in and about the performance of the wor %;he Contract, all and every sums of money

unto the DelaWa€

due him, her, them or any of them, for all such m , labor and service for which Principal is
liable, shall make good and reimburse Owner suffici€njAupds to pay such costs in the completion
of the Contract as Owner may sustain by reason of an%‘e or default on the part of Principal,
and shall also indemnify and save harmless Owner from s, damages and expenses arising
out of or by reason of the performance of the Contract and fo ng as provided by the Contract;
then this obligation shall be void, otherwise to be and remain in e and effect.

the obligation of Surety and its bond shall be in no way impaired or affe y any extension of
time, modification, omission, addition or change in or to the Contract or theé ¥olk to be performed
thereunder, or by any payment thereunder before the time required therein, or waiver of any
provisions thereof, or by any assignment, subletting or other transfer thereof or o work to be
performed or any monies due or to become due thereunder; and Surety hereby waive i
and all such extensions, modifications, omissions, additions, changes, payment
assignments, subcontracts and transfers and hereby expressly stipulates and agrees that an
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, for value received, for itself and its successors and assigns, here& ulates and agrees that
(Ge;

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
Project No. 76984-13013 0061 13.16 / Page 1



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:
‘0,
Witness or Attest: Aw:

7
By: (SEAL)
Name: 6/' Name:

(Corporate Seal) @
@55\(
Name%\
Witness or Attest: Address: %
Name: Name: 4

Title: :
(Corporate Seal) O/,

PAYMENT BOND TETRA TECH, INC.
0061 13.16 / Page 2 Project No. 76984-13013



@AIA Document G701 - 2001

Change Order

PROJECT (Name and address): CHANGE ORDER NUMBER: OWNER: [
DATE: ARCHITECT: (0

ONTRACTOR (Naine and address):  ARCHITECT'S PROJECT NUMBER: CONTRACTOR: [J
CONTRACT DATE: FIELD: [J

THE CONT ANGED AS FOLLOWS:

H
(Include, wher ble, any undisputed amount attributable to previously executed Construction Change Directives)

‘The original-Contract S * $ 0.00
The net change by previo rized Change Orders $ 0.00
The Contract Sum prior to-thi e Order was $ 0.00
The-Contract Sum will be ge Order in the amount of $ 0.00
The new Contract Sum including }1 ¢ Order will be $ 0.00

The Contract Time will be by ) days.
The date of Substantial Completion as of f this Change Order therefore is

NOTE: This Change Order does not include charigesffh the)Contract Sum, Contract Time or Guaranteed Maximum Price which
have been authorized by Construction Change Dire&jve until the cost and time have been agreed upon by both the Owner and
Contractor, in which case a Change Order is executed 10 @ sede the Construction Change Directive.

NOT VALID UNTIL SIGNED BY THE ARCHITECT, CONT AND OWNER.
ARCHITECT (Firm name) CONTRACTOR (F irm%ﬁ: OWNER (Firm name)
- oY
ADDRESS ADDRESS | U3 ADDRESS
‘N
BY (Signature) BY (Signature) \/OBY (Signature)
A\,
(Typed name) (Typed name) Wame )
/.,
DATE DATE DATE \//\

AJA Document G701™ — 2001. Copyright © 1979, 1987, 2000 and 2001 by The American Institute of Architects. All rights reserved. WARMING: This
AIA® Document is protected by U.S. Copyright Law and International Troaties. Unauthorized reproduction or distribution of this AlA" Document, or
any portion of it, may result in severe oivil and oriminal penalties, and will be prosecuted fo the maximum extent possible under the law. This
document was produced by AlA software at 13:39:31 on 08/02/2005 under Order No.1000162220_1 which expires on 2/15/2006, and is not for resale.
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Application and Cp@kate for Payment
O

AIA Document G702 — 1992

TO OWNER: \//‘ PROJECT:
FROM O/\ VIA
CONTRACTOR:

RCHITECT:
Y,

APPLICATION NO: Distribution to:

PERIOD TO: OWNER: []

CONTRACT FOR: ARCHITECT: []

CONTRACT DATE: CONTRACTOR: D
PROJECT NOS: / /

FIELD: (J

OTHER: (]

Application is made for payment, as shown below, in connection
Continuation Sheet, AIA Document G703, is attached.

1. ORIGINAL CONTRACT SUM

CONTRACTOR’S APPLICATION FOR PA R
%m'act.
t

The undersigned Contractor certifies that to the best of the Contractor’s knowledge, information
and belief the Work covered by this Application for Payment has been completed in accordance
with the Contract Documents, that all amounts have been paid by the Contractor for Work for
which previous Certificates for Payment were issued and payments received from the Owner, and
that current payment shown herein is now due.

2. Net change by Change Orders CONTRACTOR:
3. CONTRACT SUMTO DATE (Line 1 +£2)........ $ By: Date:
4. TOTAL COMPLETED & STORED TO DATE (Column G on G703) ............... $ \'6 State of:
5. RETAINAGE: County of:
a. % of Completed Work ubscribed and sworn to before
(Column D + E on G703) 3 is day of
b. % of Stored Material
(Column F on G703) $
Total Retainage (Lines 5a + 5b or Total in Column I of G703).......ccomnorrs $ My sion expires
6. TOTAL EARNED LESS RETAINAGE ...... $ ?S CERTIFICATE FOR PAYMENT
(Line 4 Less Line 5 Total) In accordan®esiginghe Contract Documents, based on on-site observations and the data comprising
7. LESS PREVIOUS CERTIFICATES FOR PAYMENT "% this application chitect certifies to the Owner that to the best of the Architect’s knowledge,

(Line 6 from prior Certificate)

8. CURRENT PAYMENT DUE
9. BALANCE TO FINISH, INCLUDING RETAINAGE

e Work has progressed as indicated, the quality of the Work is in
accordance with ontraf Documents, and the Contractor is entitled to payment of the

AMOUNT CERTI
AMOUNT CERTIFIED - $

(Line 3 less Line 6) $ (Attach explanation if amount {ertifed differs from the amount applied. Initial all figures on this
Application and on the Continuado, t that are changed to conform with the amount certified.)
ICHANGE ORDER SUMMARY ADDITIONS DEDUCTIONS ARCHITECT:
[Total changes approved in previous months by Owner |$§ 3 By: n Date:
[Total approved this Month TOTALS 2 2 This Certificate is not negotiable. The Am CERTIFIED is payable only to the Contractor
named herein. Issuance, payment and accep ent are without prejudice to any rights of
INET CHANGES by Change Order $ the Owner or Contractor under this Contract

\Y

AlA Document G702™ - 1992. Copyright © 1953, 1963, 1965, 1978 and 1992 by The American Institute of Architects. All rights reserved. WARNING: This AIA® Document is protected by 1.8, Copyright
Law and International Treaties. Unauthorized reproduction or distribution of this AIA® Document, or any portion of It, may result in severe civll and criminal penalties, and will be prosecuted to the 1
maximum extent possible under the law. This document was produced by AIA software at 16:53:47 on 05/26/2005 under Order No.1000162220_3 which expires on 2/15/2008, and is not for resale.
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@AIA Document G703" — 1992

Continuation She

AJA Document G702, APPLI AND CERTIFICATION FOR PAYMENT, APPLICATION NO:
containing Contractor’s signed c ion is attached. )
In tabulations below, amounts are st&ted t, nearest dollar. APPLICATION DATE:
Use Column I on Contracts where vari Oinage for line items may apply. PERIOD TO:
v/ > N ARCHITECT’S PROJECT NO:
A B (@ D | E F G H 1
{  WORK COMPLETED TOTAL
TEM S CHEDUL{ FROM I;'IleTSEEiITA&S{ COMPLETED s  |BALANCETO| RETAINAGE
NO DESCRIPTION OF WORK VALUE I10US THIS PERIOD |STORED (NOT AND STORED G0 FINISH (IF VARIABLE
' ATION IN D OR E) TO DATE i (C-G) RATE)
6) (D+E+F)
t L=
N~
U
L 4
(P

| GRAND TOTAL $ $ $ $ $ % $ $
|

AlA Document G703™ — 1992. Copyright © 1963, 1965, 1966, 1967,1970, 1978, 1983 and 1992 by The American Institute of Architects. All rights reserved. WARNING: This AIAT Document Is protected
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:. AIA Document G704" - 2000

Certificate of Substantial Completion

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

CONTRACT DATE: ARCHITECT: [J

CONTRACTOR: (1]

ER: TO CONTRACTOR: FIELD: []

{N; 61 address): (Name and address): OTHER: []

s

PROJECT O @)N OF THE PROJECT DESIGNATED FOR PARTIAL OCCUPANCY OR USE SHALL INCLUDE:

/\

The Work performed is, Gontract has been reviewed and found, to the Architect’s best knowledge, information and belief,
to be substantially complete} ial Completion is the stage in the progress of the Work when the Work or designated
portion is sufficiently comple(@ rdance with the Contract Documents so that the Owner can occupy or utilize the Work for
its intended use. The date.of Sul @mpletion of the Project or portion designated above is the date of issuance established
by this Certificate, which is also th % commencement of applicable warranties required by the Contract Documents, except
as stated below:

Warranty 0/ Date of Commencement

)
ARCHITECT BY \ DATE OF ISSUANCE
Alist of items to be completed or corrected is attached hereto.: jlure to include any items on such list does not alter the
responsibility of the Contractor to complete all Work in accord: #& the Contract Documents. Unless otherwise agreed to in
writing, the date of commencement of warranties for items on the a jst will be the date of issuance of the final Certificate
of Payment or the date of final payment.
Cost estimate of Work that is incomplete or defective: $ O .
The Contractor will complete or correct the Work on the list of items attached her(@in ( ) days from the above
date of Substantial Completion.

CONTRACTOR BY DATE“Q

The Owner accepts the Work or designated portion as substantially complete and will assume full p fq at (time) on
(date).

OWNER BY DATE

shall be as follows:
(Note: Owner’s and Contractor’s legal and insurance counsel should determine and review insurance requirements and
coverage.)

The responsibilities of the Owner and Contractor for security, maintenance, heat, utilities, damage to the Work and ins| &

AJA Document G704™ - 2000. Copyright © 1963, 1978, 1992 and 2000 by The American Institute of Architects. All rights reserved. WARNING: This
A" Document is proiected by U.S. Copyright Law and International Treaties. Unauthorized repreduction or distribution of this ALY Document, or
any porton of it, may resull in severe civil and criminal penalties, and will be prosecuted to the maximum exient possible under the law. This
document was produced by AlA software at 13:44:37 on 08/02/2005 under Order No.1000162220_1 which expires on 2/15/2008, and is not for resale.
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_AIA Document G706 - 1994

Contractor's Affidavit of Payment of Debts and Claims

9%
e

oY
»

PROJECT: (Name and address) ARCHITECT'S PROJECT NUMBER: OWNER: J
ARCHITECT: (J
CONTRACT FOR: CONTRACTOR: (]
T NER: (Name and address) CONTRACT DATED: SURETY: (O
% OTHER: (O
STATE é:
COUNTY OF

otherwise been satisfj 11 materials and equipment furnished, for all work, labor, and services performed, and
for all known indebt d claims against the Contractor for damages arising in any manner in connection with
the performance of the C ferenced above for which the Owner or Owner’s property might in any way be
held responsible or encumb

*
EXCEPTIONS: /O

The undersigned er:&fies that, except as listed below, payment has been made in full and all obligations have

1. Consent of Surety to Final Payment. @Wherever

SUPPORTING DOCUMENTS ATTA%O: CONTRACTOR: (Name and address)

Surety is involved, Consent of Surety 1 o

required.: ATA Document G707, Consent

Surety, may be used for this purpose 0
Indicate Attachment O Yes [ No

The following supporting documents should be attached @ (Signature of authorized representative)

hereto if required by the Owner:

Qx.
&
1. Contractor’s Release or Waiver of Liens, _(( name and title)
conditional upon receipt of final payment.

2. Separate Releases or Waivers of Liens from Subscribed an@%fore me on this date:
Subcontractors and material and equipment
suppliers, to the extent required by the Owner,
accompanied by a list thereof.

Notary Public: /‘
3. Contractor’s Affidavit of Release of Liens My Commission Expires:
(AIA Document G706A). o

5
e

AlA Document G706™ — 1994, Copyright © 1970 and 1994 by The American Institute of Architects. All rights reserved. WARMING: This Als®
Dossnent is protected by U5, Copyright Law and International Treatise. Unauthorized reproduction ov distribution of this AIA® Document, or any
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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: [

THIOWNER: (Name and address) CONTRACT DATED: CONTRACTOR: [
SURETY: [

O / OTHER: [J
STATE OF: 76 '
N

COUNTY OF;

The undersigned her@ ifies that to the best of the undersigned’s knowledge, information and belief, except as
listed below, the Release: Wers of Lien attached hereto include the Contractor, all Subcontractors, all suppliers

of materials and equipment. performers of Work, labor or services who have or may have liens or
encumbrances or the right to as @ ers or encumbrances against any property of the Owner arising in any manner
out of the performance of the Co ﬁerenced above.

EXCEPTIONS:

(o7

SUPPORTING DOCUMENTS ATTACHED : CONTRACTOR: (Name and address)
1. Contractor’s Release or Waiver of Liens,
conditional upon receipt of final payment. 0
2. Separate Releases or Waivers of Liens from 0 Y:
Subcontractors and material and equipment (Signature of authorized
suppliers, to the extent required by the Owner, O representative)

accompanied by a list thereof.

C’//’(Printed name and title)
Subscribed%m to before me on this date:

Notary Public: A
My Commission Expires::

e

AlA Document G706A™ — 1994, Copyright © 1982 and 1994 by The American Institute of Architects. All rights reserved. WARNING: This AIA"
Dogument is protected by U.8. Copyright Law and Infernational Treaties. Unauthorized reproduction or distribution of this AIA® Document, or any
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Consent Of Surety to Final Payment

PROJECT: (Name and address) ARCHITECT’S PROJECT NUMBER: OWNER: (J
CONTRACT FOR: ARCHITECT: (]

CONTRACTOR: (OJ

ER: (Name and address) CONTRACT DATED: SURETY: 03

O / OTHER: [

{(Insert name a

In accordan& @he provisions of the Contract between the Owner and the Contractor as indicated above, the

/qs of Surety)
S
/ , SURETY,
on bond of @

{(Insert name and address of Conti *

7

: Q/ , CONTRACTOR,
hereby approves of the final payment to the Contragfor, agrees that final payment to the Contractor shall not relieve the

Surety of any of its obligations to

(Insert name and address of Owner)
/ﬁ , OWNER,

IN WITNESS WHEREOF, the Surety has hereunto set its hand on this dat;: C’/

as set forth in said Surety’s bond.

*

(Surety)g
’ 0

o9

(Signature of authorize@esentative )

Attest: / 0
(Seal): (Printed name and title) o

(Insert in writing the month followed by the numeric date and year. )

AIA Document G707™ — 1994. Copyright © 1982 and 1994 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 distribulion of this ARE Document, or any
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@ AIA Document G710™ - 1992

Architect's Supplemental Instructions

PROJECT (Name and address). ARCHITECT’S SUPPLEMENTAL OWNER: [

INSTRUCTION NO: ARCHITECT: [

CONSULTANT: [J

@ (Name and address): DATE OF ISSUANCE: CONTRACTOR: [J

CONTRACT FOR: FIELD: (O

FROMA Mé‘mame and CONTRACT DATE: OTHER: [
address):

address):

TO CONTRACTOR (Naé%& ARCHITECT'S PROJECT NUMBER:

The Work shall be carried out in acco: Q 1th the following supplemental instructions issued in accordance with

the Contract Documents without chan t Sum or Contract Time. Proceeding with the Work in
accordance with these instructions 1nd1cate ac owledgment that there will be no change in the Contract Sum
or Contract Time.

DESCRIPTION: O
ATTACHMENTS O
(Here insert listing of documents that support description. ) O
//‘o‘
ISSUED BY THE ARCHITECT: O

(Signature) (Printed name and title) O

AlA Document G710™ ~ 1992, Copyright © 1980 and 1992 by The American Institute of Architects. All rights reserved. WAF&NENG Thie AT
Dovinent is protected by U.8. Copyright Law and International Treaties. Unauthorized repmducmn or distribution of this AIA® Document, or any
portion of if, may result in severe civif and criminal penalties, and will be prosecuted to the maximum extent possible under the taw. This document
was produced by AlA software at 14:41:59 on 08/02/2005 under Order No.1000162220_1 which expires on 2/15/20086, and is not for resale.

User Notes: (344800501)




WATA pocument 6714" - 2001

.‘h

s

Construction Change Directive

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

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

O FIELD: [
/ OTHER: [

V.

(Describe briefly any eg changes or list any attached information in the alternative)

7

PROPOSED ADJUSTMENTS ?’
1. The proposed basis of a _]{ t to the Contract Sum or Guaranteed Maximum Price is:

O -Lump Sum of §

O +Unit Price of $ QQ/

[ - Asprovided in Section 7.3.3 O@Document A201-1997
[ -+ As follows:

2, The Contract Time is proposed to . Thc?@

When signed by the Owner and Architect and received by the Contr. .
document becomes effective IMMEDIATELY as a Construction Chang
(CCD), and-the Contractor shall proceed with the change(s) described abo

You are hereby <{e(}ed ; make the following change(s) in this Contract:

justment, if any, is

is Contractor signature indicates agreement with
iggltive the proposed adjustments in Contract Sum and
O Contract Time set forth in this CCD.

.

ARCHITECT (Firm name) OWNER (Firm name) K4 o CONTRACTOR (Firm name)

ADDRESS ADDRESS QI%

: P4
BY (Signature) BY (Signature) BY ( Sig%
{Typed name) (Typed name) (Typed namJO
o
DATE DATE DATE 0 y
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lAIA 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):

A I Liability Yes No NA

1. * Do, e General Aggregate apply to this Project only? O 0O g

2, 0 olicy include coverage for:
a. Aes - Operations? 0O 0O g
b. Explo@nllapse and Underground Hazards? O O g
c. Person j ‘Coverage? g 0o 0O
d. * Products C{%" O O O
e.: ‘Completed %o o o 0
f. Contractual Covi the Insured’s obkigations in A2017 O O Od

3. If coverage is written on z@m—made basis, what is the:

a.” Retroactive Date?
b. :-Extended Reporting Da /
B. . Worker's Compensation
1. If the Insured is exempt from Worke: ensation statutes, does the Insured
catry the equivalent Voluntary-Compens verage? O O O
C.. Final Payment Information
1. Is:this certificate being furnished in connectio Contractor’s request for
final payment in accordance with the requireme: &ﬁons 9.10.2 and 11.1.3 of
a

AIA Document A201, General Conditions of the C or Construction? O g d
2. - If 50, and if the policy period extends beyond terminati@ e Contract for
Construction, is Completed Operations coverage for this é ntinued for the
balance of the policy period? /. O O O
D. - Termination Provisions
1. Has each policy shown on the certificate and this Supplement bee ed to

provide the holder with 30 days notice of cancellation and/or expiratiGn 2&ist bflow

any policies which do not contain this notice.

E.  OtherProvisions
Authorized Representative @

Date of Issue V&

AlA Document G715™ — 1991, Copyright © 1991 by The American Institute of Architects. All rights reserved. WARNING: This AIA® Document is
protected by 1.8, Copyright Law and International Treaties. Unauthorized reproduction or distribution of this AIA® Document, or any portion of it,
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007213

STATE OF DELAWARE DELAWARE ARMY NATIONAL GUARD

SECTION 00 72 13 — GENERAL CONDITIONS OF THE CONSTRUCTION CONTRACT

%,

The General Conditio@fs Contract are as stated in the American Institute of Architects Document AIA

A201 (2007 Edition) enti eral Conditions of the Contract for Construction and is part of this project
manual as if herein written i W.

Copies of the Document are availal ugh the Owner.

A draft copy of this document is inclu ‘H(Cy follows

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



@AIA Document A201" - 2007

General Conditions of the Contract for Construction

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

ADDITIONS AND DELETIONS:
The author of this document has
THE O @ added information needed for its
(Name, IS2 % nus.and address) completiv:')n. The author may a.ls.o
: have revised the text of the original
}e AlA standard form. An Additions and
O/‘ Deletions Report that notes added
information as well as revisions to the
THE ARCHITECT: standard form text is available from
(Name, legal status and /7 the author and should be reviewed. A

S,
vertical line in the left margin of this
document indicates where the author
O has added necessary information

*
/O and where the author has added to or

TABLE OF ARTICLES

deleted from the original AlA text.
1 GENERAL PROVISIONS \Q/ This document has important legal
2 OWNER O consequences. Consultation with an
attorney is encouraged with respect

to its completion or modification.

4 ARCHITECT

3 CONTRACTOR OO _
Ry

5 SUBCONTRACTORS O
6 CONSTRUCTION BY OWNER OR BY SEPARATE courmcroé}}o

7 CHANGES IN THE WORK OO

8 TIME ,0
9 PAYMENTS AND COMPLETION O
10 PROTECTION OF PERSONS AND PROPERTY /,‘O

11 INSURANCE AND BONDS O&

12 UNCOVERING AND CORRECTION OF WORK @
13 MISCELLANEOUS PROVISIONS

14 TERMINATION OR SUSPENSION OF THE CONTRACT
185 CLAIMS AND DISPUTES

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. All rights reserved& WARNING: This AIA® Document is protected by U.S. Copyright Law and Intemational Treaties. Unauthorized
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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

Accesggto Work
3.1 121
Accid 6vention

10

Acts and Ogsi

3.2,3.3.2,3.12.903.18, 4.2.3,8.3.1,9.5.1, 10.2.5,
10.2.8,13.4.2, 1 1,15.2

Addenda )‘
1.1.1,3.11.1

Additional Costs, Claim )¢

3.74,3.75,6.1.1,7.3.7.5, 1¥
Additional Inspections and

9.42,983,12.2.1,13.5 o
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
3.13,4.2,94,95

Advertisement or Invitation to Bid
1.1.1

Aesthetic Effect

42.13

Allowances

38,738

All-risk Insurance

11.3.1, 11.3.1.1

Applications for Payment
425,7.39,92,9.3,9.4,9.5.1,9.6.3,9.7,9.10, 11.1.3
Approvals

2.1.1,2.2.2,2.4,3.1.3,3.10.2,3.12.8, 3.12.9, 3.12.10,
427,9.32,135.1

Arbitration

8.3.1,11.3.10, 13.1.1, 15.3.2, 154

ARCHITECT

4

Architect, Definition of

4.1.1

Architect, Extent of Authority
24.1,3.12.7,4.1,4.2,52,6.3,7.1.2,7.3.7,74,9.2,
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,
42.6,4.27,42.10,42.12,4.2,13,5.2.1,74,94.2,
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
3.74,422,429,942,9.83,99.2,9.10.1, 13.5
Architect’s Instructions
3.2.4,3.3.1,42.6,42.7,13.5.2
Architect’s Interpretations
42.11,4.2.12
Architect’s Project Representative
42.10
Architect’s Relationship with Contractor
1.1.2,1.5,3.1.3,3.2.2,3.2.3,3.24,3.3.1,3.4.2, 3.5,
3.7.4,3.7.5,3.9.2,3.9.3,3.10, 3.11, 3.12, 3.16, 3.18,
4.12,4.13,42,52,6.22,7,8.3.1,92,9.3,94, 9.5,
9.7,9.8,9.9,10.2.6,10.3,11.3.7, 12, 13.4.2,13.5, 15.2
Architect’s Relationship with Subcontractors
1.1.2,4.23,42.4,42.6,9.63,9.6.4,11.3.7
Architect’s Representations
.4.2,9.5.1,9.10.1
itect’s Site Visits
422,429,94.2,9.5.1,992,9.10.1, 13.5

i
IO.I.QQ

>

Attorn

3.18.1, 9. 3.3
Award of Se
6.1.1,6.1.2

Award of Subcon ram Other Contracts for
Portions of the Wor

5.2

Basic Definitions

& o
Bidding Requirements O
1.1.1,5.2.1, 11.4.1 0

Binding Dispute Resolution
9.7,11.3.9,11.3.10, 13.1.1, 15.2.5, 15.2.6.@ 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
7.3.74,9.6.7,9.10.3,11.3.9, 11.4

Building Permit

3.7.1

ontracts

AlA Document A201™ — 2007. Copyright © 1911, 1915, 1918, 1925, 1937, 1951, 1958, 1961, 1963, 1966, 1970, 1976, 1987, 1997 and 2007 by The American
Institute of Architects. Al rights reserved. WARNING: This AIA® Document is protected by U.S. Copyright Law and intemational Treaties. Unauthorized
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Init.

Capitalization

13

Certificate of Substantial Completion
9.8.3,9.84,9.8.5

Certificates for Payment
42.1,425,429,9.3.3,9.4,9.5,9.6.1,9.6.6,9.7,
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

Certifigptes of Insurance

ers
r2,3.7.4,3.8.2.3,3.11.1,3.12.8,4.2.8,

2.3,71.2,#1.3,22,7.32,7.3.6,7.3.9,7.3.10,8.3.1,

9.3.1.1,9.10.3, ,11.3.1.2,11.34,11.3.9,12.1.2,

15.1.3

Change Orders, eﬁfﬁon f

7.2.1

CHANGES IN THE

22.1,3.11,428,7,7.2.1, 7/0?831 9.3.1.1,

Claims, Definition of

15.1.1 O
CLAIMS AND DISPUTES
3.24,6.1.1,6.3,7.3.9,9.3.3,9.10.4, 10.3@24
Claims and Timely Assertion of Claims O
15.4.1

Claims for Additional Cost
324,3.74,6.1.1,7.3.9,10.3.2,15.1.4

Claims for Additional Time

3.24,3.746.1.1, 8.3.2, 10.3.2, 15.1.5

Concealed or Unknown Conditions, Claims for
3.7.4

Claims for Damages
3.2.4,3.18,6.1.1,83.3,9.5.1,9.6.7,103.3, 11.1.1,
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 the Work, Conditions Relating to
2.2.1,3.22,3.4.1,3.7.1,3.10.1, 3.12.6,5.2.1, 5.2.3,
6.2.2,8.1.2,82.2,83.1,11.1,11.3.1, 11.3.6, 11.4.1,
15.1.4

Commencement of the Work, Definition of

8.1.2

Communications Facilitating Contract
Administration

39.1,4.2.4

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,
14.2.13,15.2.8,154.2,154.3

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
3.4.2,3.74,3.12.8,3.14.2,4.1.2,9.3.2,9.8.5,9.9.1,
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 ORBY
SEPARATE CONTRACTORS

1.14,6

Construction Change Directive, Definition of
7.3.1

Construction Change Directives
1.1.1,3.42,3.12.8,4.2.8,7.1.1,7.1.2, 7.1.3, 7.3,
9.3.1.1

Construction Schedules, Contractor’s

3.10, 3.12.1, 3.12.2, 6.1.3, 15.1.5.2

Contingent Assignment of Subcontracts
5.4,142.2.2

Continuing Contract Performance

15.1.3

Contract, Definition of

1.1.2

ONTRACT, TERMINATION OR
fPENSION OF THE

Cﬁ\ 11.3.9, 14
Admlmstration
3.1.

Contra and Execation, Conditions Relating

371310 50

1.1.3, 11.3.6, 11.4.1
Contract Docum
1.5.2,2.2.5,53

pies Furnished and Use of
Contract Documents‘sg on of

i
1.1.1 0

Contract Sum
3.74,3.8,5.23,7.2,7.3,7.4,9. 2,9.5.14,9.6.7,
9.7,10.3.2,11.3.1, 14.2.4, 14.372, 15.2.5
Contract Sum, Definition of 0

9.1

Contract Time

3.74,3.7.5,3.10.2,5.2.3,7.2.1.3, 7.3.1, 7.3.5,@
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
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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
3.12.5.4.14.2,4.2.4,6,11.3.7,12.1.2, 12.2.4
Con@s Relationship with Subcontractors

8242 .18.1,3.18.2,5,9.6.2,9.6.7,9.10.2,
11.3.1.2, 3¢11.3.8

Contractor’séa igyship with the Architect
1.1.2,1.5,3.13 3.2.3,3.24,3.3.1,3.4.2, 3.5,
3.7.4,3.10,3.11, )316, 3.18,4.1.3,4.2,5.2,6.2.2,

7,8.3.1,9.2,9.3,9. 9.2.9.8,9.9, 10.2.6, 10.3,
11.3.7,12,13.5,15.1.2, 1
Contractor’s Representat 4

3.2.1,3.2.2,35, 3.12.6, 6,2.2@9.3.3, 9.8.2
Contractor’s Responsibility for forming the
Work @"
3.32,3.18,5.3.1,6.1.3,6.2,95.1, 1

Contractor’s Review of Contract Docum

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
3.10,3.11,3.12.4,4.2.7,5.2.1,5.2.3,9.2,9.3,9.8.2,
9.8.3,99.1,9.102,9.10.3,11.1.3,11.4.2
Contractor’s Superintendent

3.9,10.2.6

Contractor’s Supervision and Construction
Procedures
1.2.2,3.3,3.4,3.12.10,4.2.2,4.2.7,6.1.3,6.24,7.1.3,
7.3.5,7.3.7,82,10, 12, 14, 15.1.3

Contractual Liability Insurance

11.1.1.8,11.2

Coordination and Correlation

1.2,3.2.1,3.3.1,3.10, 3.12.6, 6.1.3,6.2.1

Copies Furnished of Drawings and Specifications
1.5,22.5,3.11

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

o
2

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 Completion, Definition of
8.1.3

Day, Definition of

8.14

Decisions of the Architect
3.74,426,4.27,42.11,42.12,42.13,15.2,6.3,
7.3.7,73.9,8.1.3,8.3.1,9.2,9.4,9.5.1,9.8.4,9.9.1,
13.5.2,14.2.2,14.2.4,15.1, 15.2

Decisions to Withhold Certification
9.4.1,9.5,9.7,14.1.13

Defective or Nonconforming Work, Acceptance,
Rejection and Correction of
23.1,2.4.1,35,4.2.6,6.2.5,9.5.1,9.5.2,9.6.6,9.8.2,
9.9.3,9.104, 12.2.1

efinitions

1.062.1.1,3.1.1,3.5,3.12.1, 3.12.2, 3.12.3, 4.1.1,
5/2,5.1,6.1.2,7.2.1,7.3.1,8.1,9.1,9.8.1
Del@-d Extensions of Time

32,37 4,923,7.2.1,73.1,7.4,83,95.1,9.7,
10.3.2, Mo /ﬂ.3.2, 15.1.5,15.2.5

Disputes

6.3,7.3.9, IS.Q

Documents and @ples t the Site
3.11

Drawings, Definition 6f
1.1.5

Drawings and Specifications;
3.11

Effective Date of Insurance
822, 11.1.2

Emergencies

10.4, 14.1.1.2,15.1.4 @
Employees, Contractor’s 0
3.3.2,3.43,38.1,39,3.18.2,4.2.3,4.2,6,10.2,
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,
426,42.7,52.1,6.2.1,7.3.7,9.3.2,9.3.3,9.5.1.3,
9.10.2,10.2.1,10.2.4, 14.2.1.1, 14.2.1.2

d Ownership of

Qs

AlA Document A201™ — 2007. Copyright © 1911, 1915, 1918, 1925, 1937, 1951, 1958, 1961, 1963, 1966, 1970, 1976, 1987, 1997 and 2007 by The American
Institute of Architects. Al 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 19:31:24 on 09/27/2011 under Order No 2416304113_1 which explres

on 03/09/2012, and is not for resale
User Notes:

(726494055)



Execution and Progress of the Work
1.1.3,1.2.1,12.2,2.23,2.25,3.1,3.3.1, 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
324,374,523,7.21,73,7.4,9.5.1,9.7,10.3.2,
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 3 ork

4.
Financial Arran nts, Owner’s
2.2.1,13.2.2, 14.

Fire and Extende Ihge Insurance

11.3.1.1

GENERAL PROVlSI(@ .

1 7,
Governing Law %

13.1

Guarantees (See Warranty)

Hazardous Materials

10.2.4,10.3

Identification of Subcontractors and Supp%
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

Information and Services Required of the Owner
2.1.2,2.2,3.2.2,3.12.4,3.12.10, 6.1.3,6.1.4, 6.2.5,
9.6.1,9.6.4,99.2,9.10.3,10.3.3,11.2, 11.4, 13.5.1,
13.5.2,14.1.14,14.1.4,15.1.3

Initial Decision

15.2

Initial Decision Maker, Definition of

1.1.8

Initial Decision Maker, Decisions
14.2.2,14.2.4,15.2.1,15.2.2,15.2.3, 15.2.4, 15.2.5
Initial Decision Maker, Extent of Authority

14.2.2, 14.2.4,15.1.3,15.2.1, 15.2.2, 15.2.3, 15.2.4,
15.2.5

Injury or Damage to Person or Property

10.2.8, 10.4.1

Inspections
3.1.3,3.3.3,3.7.1,4.22,4.2.6,42.9,9.4.2,9.8.3,
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

1.1.7

Insurance
3.18.1,6.1.1,7.3.7,9.3.2,9.8.4,9.9.1,9.10.2, 11

/)

Insurance, Boiler and Machinery
11.3.2
Insurance, Contractor’s Liability
11.1
Insurance, Effective Date of
8.22,11.1.2
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
11
Insurance Companies, Consent to Partial Occupancy
9.9.1
Intent of the Contract Documents
1.2.1,42.7,42.12,42.13,74
Interest
13.6
Interpretation
1.2.3,1.4,4.1.1,5.1,6.1.2, 15.1.1
Interpretations, Written
4211,4.2.12,15.1.4
Judgment on Final Award
15.4.2
Labor and Materials, Equipment
.1.3,1.1.6,3.4,3.5,3.8.2,3.8.3,3.12, 3.13, 3.15.1,
,427,52.1,62.1,7.3.7,9.3.2,9.3.3,9.5.1.3,
10.2.1,10.2.4,14.2.1.1, 14.2.1.2

L@sputes
8.3.

Laws a%&ﬁons

1.5, 3.2.3, 3.12.10, 3.13.1, 4.1.1, 9.6.4,9.9.1,

10.2.2, 11.1.1§ 3.1.1, 13.4,13.5.1, 13.5.2,
13.6.1, 14, 15,2.3@4

Liens &
2.1.2,9.3.3,9.10.2, 9.10.85.2.8
Limitations, Statutes of O
12.2.5,13.7, 15.4.1.1
Limitations of Liability /‘
2.3.1,3.2.2,3.5,3.12.10, 3.17, 8.
4.2.12,6.2.2,9.4.2,9.6.4,9.6.7, 102.
11.2,11.3.7, 12.2.5, 13.4.2
Limitations of Time
2.1.2,2.2,2.4,3.2.2,3.10, 3.11, 3.12.5, 3.15.1@7,
52,5.3.1,54.1,6.2.4,7.3,74,8.2,9.2,9.3.1,9.3.3
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

Material Suppliers
1.5,3.12.1,4.2.4,4.2.6,5.2.1,9.3,9.4.2, 9.6, 9.10.5

Materials, Hazardous
10.2.4, 10.3

.6,4.2.7,
3,11.1.2,
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Init.

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

Mediagion
8.3 10.3:5,10.3.6,15.2.1,15.2.5, 15.2.6, 15.3,
15.4.1

Minor @ in the Work

1.1.1, 3.1 ﬁ; 1,74
MISCELLAN PROVISIONS
13
Modifications, De
1.1.1
Modifications to the Col

*
1.1.1,1.12,3.11,4.1.2, 4.2.,/@7, 8.3.1,9.7,
*

0

10.3.2, 11.3.1

<

Mutual Responsibility

Nonconforming Work, Acceptance o
9.6.6,9.9.3,12.3 Q
Nonconforming Work, Rejection and Co n/
2.3.1,2.4.1,3.5,4.2.6,6.2.4,9.5.1,9.8.2,9.9.3, W 0.4,
12.2.1

Notice

9.10,10.2.2, 11.1.3, 12.2.2.1, 13.3, 13.5.1, 13.5.2,
14.1,14.2,15.2.8,15.4.1

Notice, Written
2.3.1,2.4.1,3.3.1,3.9.2,3.12.9,3.12.10, 5.2.1, 9.7,
9.10,10.2.2,10.3, 11.1.3, 11.3.6, 12.2.2.1, 13.3, 14,
15.2.8,15.4.1

Notice of Claims

3.74,10238,15.1.2, 154

Notice of Testing and Inspections

13.5.1,13.5.2

Observations, Contractor’s

32,3.74

Occupancy

22.2,9.6.6,9.8,11.3.1.5

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
2.1.2,2.2,3.2.2,3.12.10,6.1.3,6.1.4,6.2.5,9.3.2,
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 Perform Construction and to
Award Separate Contracts

6.1

Owner’s Right to Stop the Work

2.3

Owner’s Right to Suspend the Work

14.3

Owner’s Right to Terminate the Contract

14.2

Ownership and Use of Drawings, Specifications
and Other Instruments of Service

1.1.1, 1.16,1.1.7, 1.5, 2.2.5,3.2.2,3.11.1, 3.17,
42.12,53.1

6,9.9,113.15
jing, Cutting and
3.1406.2.5
Pate
3.17

Qx.
Payment,%tions for

4.2.5,7.3.9, 9.4,9.5,9.6.3,9.7,9.8.5,9.10.1,
14.2.3, 14.2.4, 144,
€

Payment, Certificat m
425,4.29,93.3,9.490.36.1,9.6.6,9.7, 9.10.1,

9.10.3, 13.7, 14.1.1.3, 14.
Payment, Failure of
9.5.1.3,9.7,9.10.2, 13.6, 14.1.1
Payment, Final

42.1,429,9.82,9.10,11.1.2, ll.lQ ~ 1, 123.1,
13.7, 14.2.4, 1443

22.1,23.1,2.4.1,3.24,3.3.1,3.7.2,3.129,5.2.1,9.7, ;&artial Occupancy or Use

2.1.2

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
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Init.

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

Permits, Fees, Notices and Compliance with Laws
22.2,3.7,3.13,7.3.7.4,10.2.2

PERSONS AND PROPERTY, PROTECTION OF
10

Polychlorinated Biphenyl

10.3.1

Product Data, Definition of

ompletion
,9.9. 8 14.1.4,15.1.3
Progress Pay
9.3,9.6,9.8.5, 6 14.2.3,15.1.3

Project Deﬁnition

114
Project Representatives G
4.2.10 /O,

Property Insurance
PROTECTION OF PERSONS aa)PERTY
10
Regulations and Laws

1.5,3.23,3.6,3.7,3.12.10, 3.13,4.1.1, 9.

15.2.8,15.4 O
Rejection of Work

35,426,122.1

Releases and Waivers of Liens

Representations
32.1,35,3.12.6,6.2.2,82.1,9.3.3,9.4.2,9.5.1,9.8.2,

9.10.1

Representatives

13.2.1

Responsibility for Those Performing the Work
33.2,3.18,4.2.3,5.3.1,6.1.3,6.2,6.3,9.5.1, 10

Retainage

Review of Contract Documents and Field

Conditions by Contractor

3.2,3.12.7,6.1.3

Review of Contractor’s Submittals by Owner and
3.10.1,3.10.2,3.11,3.12,4.2,52,6.1.3,9.2,9.8.2

Review of Shop Drawings, Product Data and Samples

by Contractor

3.12

1.1.2,2.3,2.4,3.5,3.7.4,3.15.2,4.2.6,5.3,5.4, 6.1,
6.3,7.3.1,83,9.5.1,9.7,10.2.5, 10.3, 12.2.2, 12.2 4,
13.4, 14,154
Royalties, Patents and Copyrights

10.2.5,11.3

10.2.2, 11.1, 11.4,13.1, 13.4, 13.5.1, 135 f4,
9.10.2
2.1.1,3.1.1,3.9,4.1.1,4.2.1,42.2,42.10,5.1.1,5.1.2,
9.3.1,9.6.2,9.8.5,9.9.1,9.10.2,9.10.3

Architect

Rights and Remedies

3.17

Rules and Notices for Arbitration

15.4.1
Safety of Persons and Property
10.2, 10.4
Safety Precautions and Programs
3.3.1,4.22,4.2.7,5.3.1,10.1, 10.2, 104
Samples, Definition of
3.12.3
Samples, Shop Drawings, Product Data and
3.11,3.12,4.2.7
Samples at the Site, Documents and
3.11
Schedule of Values
9.2,9.3.1

Schedules, Construction
3.10, 3.12.1, 3.12.2, 6.1.3, 15.1.5.2
Separate Contracts and Contractors
1.1.4,3.12.5,3.14.2,4.24,42.7,6,83.1,12.1.2
Shop Drawings, Definition of
3.12.1
Shop Drawings, Product Data and Samples
3.11,3.12,4.2.7
Site, Use of
3.13,6.1.1,6.2.1
Site Inspections
3.2.2,3.33,3.7.1,3.7.4,4.2,9.4.2,9.10.1, 13.5
Site Visits, Architect’s
3.74,422,42.9,94.2,9.5.1,99.2,9.10.1, 13.5
Special Inspections and Testmg

2 6,12.2.1,13.5
xclﬁcatlons Definition of

Statute tions

13.7, 15.4! /m

Stopping the

2.3,9.7,10.3,1

Stored Materlals @
6.2.1,9.3.2,10.2.1.2,
Subcontractor, Deﬁnmon@/‘

Spe@hons
1115 @J‘z.z, 1.5,3.11,3.12.10, 3.17, 4.2.14
4

5.1.1
SUBCONTRACTORS
5

Subcontractors, Work by
1.2.2,3.3.2,3.12.1,4.2.3, 5.2.3,5.3,5.
Subcontractual Relations
5.3,54,9.3.1.2,9.6,9.10, 10.2.1, 14.1, 14.2.1
Submittals
3.10,3.11,3.12,4.2.7,5.2.1,5.2.3,7.3.7,9.2,9.3, 9.8,
9.9.1,9.10.2,9.10.3, 11.1.3

Submittal Schedule

3.10.2,3.12.5,4.2.7

Subrogation, Waivers of

6.1.1,11.3.7

,9.6.7
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Substantial Completion
429,8.1.1,8.1.3,82.3,94.2,9.8,99.1,9.10.3, 12.2,
13.7

Substantial Completion, Definition of

9.8.1

Substitution of Subcontractors

523,524

Substitution of Architect

4.1.3

34 547.3.8

Sub-s ractor, Definition of
5.1.2

Subsurface Ai' ians

374 ) !

Successors and @

13.2 ﬁ
Superintendent

3.9,10.2.6 g

Supervision and Constructi edures
1.2.2,3.3,3.4,3.12.10,4.2.2, m ,6.2.4,7.1.3,
7.3.7,82,83.1,94.2,10, 12, 14,@’

Surety
5.4.1.2,9.8.5,9.10.2,9.10.3, 14.2.2, 10

Surety, Consent of 0
9.10.2,9.10.3 7
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

Taxes

36,382.1,73.74

Termination by the Contractor

14.1,15.1.6

Termination by the Owner for Cause
54.1.1,14.2,15.1.6

Termination by the Owner for Convenience
14.4

Termination of the Architect

4.1.3

Termination of the Contractor

14.2.2

TERMINATION OR SUSPENSION OF THE
CONTRACT

14

Tests and Inspections
3.1.3,3.33,422,426,429,9.42,9.8.3,99.2,
9.10.1,10.3.2, 11.4.1.1, 12.2.1, 13.5

TIME

8

Time, Delays and Extensions of
324,3.74,5.2.3,72.1,7.3.1,7.4,8.3,9.5.1,9.7,
10.3.2,104.1, 14.3.2, 15.1.5, 15.2.5

G

Time Limits

2.1.2,2.2,2.4,3.2.2,3.10, 3.11, 3.12.5,3.15.1,4.2,
52,53,54,624,73,7.4,82,92,9.3.1,9.3.3,94.1,
9.5,9.6,9.7,9.8,99,9.10, 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, Concealed or Unknown
3.74,8.3.1,10.3

Unit Prices

7.332,73.4

Use of Documents

1.1.1, 1.5, 2.2.5, 3.12.6, 5.3

Use of Site

3.13,6.1.1,6.2.1

Values, Schedule of

9.2,9.3.1

Waiver of Claims by the Architect

13.4.2

Waiver of Claims by the Contractor
9.10.5,13.4.2,15.1.6

? &Vaiver of Claims by the Owner

,9.103,9.10.4,12.2.2.1,13.4.2,14.2.4,15.1.6
of Consequential Damages

. 1.6
Waivi eie s
9.10.2, % 2&? o
Waivers o
6.1.1,11.3.7
Warranty
3.5,4.2.9,9.3.3,9.8 4,
Weather Delays
15.1.5.2

9.10.4,12.2.2,13.7
Work, Definition of
1.1.3

Written Consent 0

1.5.2,3.4.2,3.7.4,3.12.8,3.14.2, 4. 1%
9.9.1,9.10.2,9.10.3,11.4.1, 13.2, 13 4.
Written Interpretations

42.11,4.2.12

Written Notice
2.3,2.4,3.3.1,3.9,3.12.9,3.12.10,5.2.1, 8.2.2,9.7,
9.10,10.2.2,10.3, 11.1.3, 12.2.2,12.2.4, 13.3, 14,
15.4.1

Written Orders
1.1.1,2.3,39,7,8.2.2,12.1,12.2,13.5.2, 14.3.1,
15.1.2

gation
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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
Documgnts do not include the advertisement or invitation to bid, Instructions to Bidders, sample forms, other
inf% furnished by the Owner in anticipation of receiving bids or proposals, the Contractor’s bid or proposal, or
portio ddenda relating to bidding requirements.

§ 11.2 THEA CT

The Contract D, nts form the Contract for Construction. The Contract represents the entire and integrated
agreement betwe arties hereto and supersedes prior negotiations, representations or agreements, either written
or oral. The ContracA' be,amended or modified only by a Modification. The Contract Documents shall not be
construed to create a con@l relationship of any kind (1) between the Contractor and the Architect or the
Architect’s consultants, I'?éen the Owner and a Subcontractor or a Sub-subcontractor, (3) between the Owner
and the Architect or the Arc| Qonsultants or (4) between any persons or entities other than the Owner and the
Contractor. The Architect shally , be entitled to performance and enforcement of obligations under the
Contract intended to facilitate per@& of the Architect’s duties.

§ 1.1.3 THE WORK

The term "Work" means the construction@yites required by the Contract Documents, whether completed or
partially completed, and includes all other atdials, equipment and services provided or to be provided by the
Contractor to fulfill the Contractor’s obligations\The Work may constitute the whole or a part of the Project.

§ 1.1.4 THE PROJECT O
The Project is the total construction of which the Work perfOrg@igd under the Contract Documents may be the whole or
a part and which may include construction by the Owner an Earate contractors.

§ 1.1.5THE DRAWINGS Q
The Drawings are the graphic and pictorial portions of the Contract (ﬁ.e s showing the design, location and
dimensions of the Work, generally including plans, elevations, sectionS} &ﬁ schedules and diagrams.

§ 1.1.6 THE SPECIFICATIONS

The Specifications are that portion of the Contract Documents consisting of the

n requirements for materials,

equipment, systems, standards and workmanship for the Work, and performance of rel ervices.
§ 1.1.7INSTRUMENTS OF SERVICE Q
Instruments of Service are representations, in any medium of expression now known or later ed, of the tangible

and intangible creative work performed by the Architect and the Architect’s consultants under
professional services agreements. Instruments of Service may include, without limitation, studies;
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 0
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
articleggor (3) the titles of other documents published by the American Institute of Architects.

§ 1.4 BAERPRETATION

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

§ 1.5 OWNERSHI USE OF DRAWINGS, SPECIFICATIONS AND OTHER INSTRUMENTS OF SERVICE
§ 1.5.1 The Architect angeYirchitect’s consultants shall be deemed the authors and owners of their respective
Instruments of Service, i QD i ;Eg the Drawings and Specifications, and will retain all common law, statutory and other

reserved rights, including ¢ . The Contractor, Subcontractors, Sub-subcontractors, and material or equipment
suppliers shall not own or clai ight in the Instruments of Service. Submittal or distribution to meet official
regulatory requirements or for ou%oses in connection with this Project is not to be construed as publication in
derogation of the Architect’s or Arc consultants’ reserved rights.

§ 1.5.2 The Contractor, Subcontractors, @zntractors and material or equipment suppliers are authorized to use
and reproduce the Instruments of Service 1 hem solely and exclusively for execution of the Work. All
copies made under this authorization shall bear e copyright notice, if any, shown on the Instruments of Service. The
Contractor, Subcontractors, Sub-subcontractors, an rial or equipment suppliers may not use the Instruments of
Service on other projects or for additions to this Proj ?ide the scope of the Work without the specific written
consent of the Owner, Architect and the Architect’s cons

§ 1.6 TRANSMISSION OF DATA IN DIGITAL FORM
If the parties intend to transmit Instruments of Service or any other@nation or documentation in digital form, they

shall endeavor to establish necessary protocols governing such trans @s nless otherwise already provided in the
Agreement or the Contract Documents. //U‘

§ 2.1 GENERAL

§ 2.1.1 The Owner is the person or entity identified as such in the Agreement and iSrefe
Documents as if singular in number. The Owner shall designate in writing a represenfati
authority to bind the Owner with respect to all matters requiring the Owner’s approval or
otherwise provided in Section 4.2.1, the Architect does not have such authority. The term
or the Owner’s authorized representative.

ARTICLE 2 OWNER O?

throughout the Contract
ho shall have express
rization. Except as

"' means the Owner

§ 2.1.2 The Owner shall furnish to the Contractor within fifteen days after receipt of a written reun mation
necessary and relevant for the Contractor to evaluate, give notice of or enforce mechanic’s lien rights.

information shall include a correct statement of the record legal title to the property on which the Project d,
usually referred to as the site, and the Owner’s interest therein. Sﬁ

§ 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 sitegof the Project, and a legal description of the site. The Contractor shall be entitled to rely on the accuracy of
infopMiltion furnished by the Owner but shall exercise proper precautions relating to the safe performance of the
Work,

s. The Owner shall also furnish any other information or services under the Owner’s control and
or’s performance of the Work with reasonable promptness after receiving the Contractor’s

formation or services.
§ 2.2.5 Unless otherwis@ in the Contract Documents, the Owner shall furnish to the Contractor one copy of

the Contract Documents for of making reproductions pursuant to Section 1.5.2.
§ 2.3 OWNER'S RIGHT TO STOP ORK
If the Contractor fails to correct W is not in accordance with the requirements of the Contract Documents as

required by Section 12.2 or repeatedly Ta arry out Work in accordance with the Contract Documents, the Owner
may issue a written order to the Contracte Work, or any portion thereof, until the cause for such order has
been eliminated; however, the right of the Sfar€r the Work shall not give rise to a duty on the part of the Owner
to exercise this right for the benefit of the Contr@? any other person or entity, except to the extent required by

Section 6.1.3.

§ 2.4 OWNER'S RIGHT TO CARRY OUT THE WORK

If the Contractor defaults or neglects to carry out the Work dance with the Contract Documents and fails
within a ten-day period after receipt of written notice from the&‘ to commence and continue correction of such
default or neglect with diligence and promptness, the Owner may, \@ut prejudice to other remedies the Owner may
have, correct such deficiencies. In such case an appropriate Chang @shall be issued deducting from payments
then or thereafter due the Contractor the reasonable cost of correcting iencies, including Owner’s expenses
and compensation for the Architect’s additional services made necessary default, neglect or failure. Such
action by the Owner and amounts charged to the Contractor are both subject igr approval of the Architect. If
payments then or thereafter due the Contractor are not sufficient to cover such a@nts, the Contractor shall pay the

difference to the Owner.

ARTICLE 3  CONTRACTOR O

§ 3.1 GENERAL /\

§ 3.1.1 The Contractor is the person or entity identified as such in the Agreement and is referrroughout the
Contract Documents as if singular in number. The Contractor shall be lawfully licensed, if reqfiired erurisdiction
where the Project is located. The Contractor shall designate in writing a representative who shall h €ss
authority to bind the Contractor with respect to all matters under this Contract. The term "Contractor" e
Contractor or the Contractor’s authorized representative. 0

§ 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.

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

obliga ipns are for the purpose of facilitating coordination and construction by the Contractor and are not for the
iscovering errors, omissions, or inconsistencies in the Contract Documents; however, the Contractor shall

prom t@ort to the Architect any errors, inconsistencies or omissions discovered by or made known to the

Contrac equest for information in such form as the Architect may require. It is recognized that the Contractor’s
review is mgfle i Contractor’s capacity as a contractor and not as a licensed design professional, unless otherwise
specifically pro; in the Contract Documents.

statutes, ordinances, cod s and regulations, or lawful orders of public authorities, but the Contractor shall
promptly report to the A Any nonconformlty discovered by or made known to the Contractor as a request for
information in such form as Wltect may require.

§ 3.2.4 If the Contractor believes Q
Architect issues in response to the

the Contractor shall make Claims as proy

§ 3.2.3 The Contractﬁ? noﬁequired to ascertain that the Contract Documents are in accordance with applicable laws,

itional cost or time is involved because of clarifications or instructions the
r’s notices or requests for information pursuant to Sections 3.2.2 or 3.2.3,
in Article 15. If the Contractor fails to perform the obligations of
Sections 3.2.2 or 3.2.3, the Contractor sh h costs and damages to the Owner as would have been avoided if
the Contractor had performed such obliga > 1#fheY ontractor performs those obligations, the Contractor shall not
be liable to the Owner or Architect for damages %¢sulting from errors, inconsistencies or omissions in the Contract
Documents, for differences between field measurem r conditions and the Contract Documents, or for
nonconformities of the Contract Documents to applic s, statutes, ordinances, codes, rules and regulations, and
lawful orders of public authorities.

§ 3.3 SUPERVISION AND CONSTRUCTION PROCEDURES //‘

§ 3.3.1 The Contractor shall supervise and direct the Work, using ntractor’s best skill and attention. The

Contractor shall be solely responsible for, and have control over, conStpic eans, methods, techniques, sequences
and procedures and for coordinating all portions of the Work under the , unless the Contract Documents give
other specific instructions concerning these matters. If the Contract Docu ive specific instructions concerning

construction means, methods, techniques, sequences or procedures, the Con all evaluate the jobsite safety
thereof and, except as stated below, shall be fully and solely responsible for the j& safety of such means, methods,
techniques, sequences or procedures. If the Contractor determines that such means, met| techniques, sequences or
procedures may not be safe, the Contractor shall give timely written notice to the Owfier Architect and shall not
proceed with that portion of the Work without further written instructions from the Archit the Contractor is then
instructed to proceed with the required means, methods, techniques, sequences or procedur ut acceptance of
changes proposed by the Contractor, the Owner shall be solely responsible for any loss or dam ising solely from
those Owner-required means, methods, techniques, sequences or procedures.

§ 3.3.2 The Contractor shall be responsible to the Owner for acts and omissions of the Contractor’s em@
Subcontractors and their agents and employees, and other persons or entities performing portions of the 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
Theg tor warrants to the Owner and Architect that materials and equipment furnished under the Contract will be
of goo ality and new unless the Contract Documents require or permit otherwise. The Contractor further warrants

in the quality of the Work the Contract Documents require or permit. Work, materials, or equipment not
equirements may be considered defective. The Contractor’s warranty excludes remedy for

ed by abuse, alterations to the Work not executed by the Contractor, improper or insufficient
Operation, or normal wear and tear and normal usage. If required by the Architect, the

those inher
conforming to th€se

damage or defect @
maintenance, improps#

E?xill conform to the requirements of the Contract Documents and will be free from defects, except for
i

Contractor shall furnish tory evidence as to the kind and quality of materials and equipment.
*
§ 3.6 TAXES /
The Contractor shall pay sales, , use and similar taxes for the Work provided by the Contractor that are

legally enacted when bids are rec )‘negotiations concluded, whether or not yet effective or merely scheduled to
go into effect.

§ 3.7 PERMITS, FEES, NOTICES AND CE WITH LAWS

§ 3.7.1 Unless otherwise provided in the Cohif% ments, the Contractor shall secure and pay for the building
permit as well as for other permits, fees, licensesy and Inspections by government agencies necessary for proper
execution and completion of the Work that are custo secured after execution of the Contract and legally required

at the time bids are received or negotiations concludeus

§ 3.7.2 The Contractor shall comply with and give notices r‘& by applicable laws, statutes, ordinances, codes,
rules and regulations, and lawful orders of public authorities a W:e to performance of the Work.

§ 3.7.3 If the Contractor performs Work knowing it to be contrary to mb laws, statutes, ordinances, codes, rules
and regulations, or lawful orders of public authorities, the Contractor shell e appropriate responsibility for such
Work and shall bear the costs attributable to correction.

§ 3.7.4 Concealed or Unknown Conditions. Ifthe Contractor encounters condi@at the site that are (1) subsurface
or otherwise concealed physical conditions that differ materially from those indicdted i Contract Documents or
(2) unknown physical conditions of an unusual nature, that differ materially from tho$e ohfarily found to exist and
generally recognized as inherent in construction activities of the character provided for in t ntract Documents, the
Contractor shall promptly provide notice to the Owner and the Architect before conditions bed and in no
event later than 21 days after first observance of the conditions. The Architect will promptly in
conditions and, if the Architect determines that they differ materially and cause an increase or‘d
Contractor’s cost of, or time required for, performance of any part of the Work, will recommend an
adjustment in the Contract Sum or Contract Time, or both. If the Architect determines that the condition
not materially different from those indicated in the Contract Documents and that no change in the terms of t
is justified, the Architect shall promptly notify the Owner and Contractor in writing, stating the reasons. If eith
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.
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§ 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

@ enever costs are more than or less than allowances, the Contract Sum shall be adjusted accordingly
y.Ghange Order. The amount of the Change Order shall reflect (1) the difference between actual costs
e allowances under Section 3.8.2.1 and (2) changes in Contractor’s costs under Section 3.8.2.2.

*

§ 3.8.3 Materials Wip;ent under an allowance shall be selected by the Owner with reasonable promptness.

§ 3.9 SUPERINTENDEN
§ 3.9.1 The Contractor shall competent superintendent and necessary assistants who shall be in attendance at
the Project site during perfor| ¢ Work. The superintendent shall represent the Contractor, and
communications given to the supwl ent shall be as binding as if given to the Contractor.

§ 3.9.2 The Contractor, as soon as practi after award of the Contract, shall furnish in writing to the Owner
through the Architect the name and qualj wgs»of a proposed superintendent. The Architect may reply within 14
days to the Contractor in writing stating iﬁme Owner or the Architect has reasonable objection to the
proposed superintendent or (2) that the Archite requfires additional time to review. Failure of the Architect to reply
within the 14 day period shall constitute notice o nonable objection.

§ 3.9.3 The Contractor shall not employ a proposed supegiftgndent to whom the Owner or Architect has made
reasonable and timely objection. The Contractor shall not %he superintendent without the Owner’s consent,
which shall not unreasonably be withheld or delayed. /\

§ 3.10 CONTRACTOR'S CONSTRUCTION SCHEDULES %
§ 3.10.1 The Contractor, promptly after being awarded the Contract, shedl
Architect’s information a Contractor’s construction schedule for the Wo
current under the Contract Documents, shall be revised at appropriate interv
Work and Project, shall be related to the entire Project to the extent required b
provide for expeditious and practicable execution of the Work.

¢ and submit for the Owner’s and
chedule shall not exceed time limits
quired by the conditions of the
ontract Documents, and shall

§ 3.10.2 The Contractor shall prepare a submittal schedule, promptly after being awarded@?ontract and thereafter
as necessary to maintain a current submittal schedule, and shall submit the schedule(s) fo hitect’s approval.
The Architect’s approval shall not unreasonably be delayed or withheld. The submittal schedu
coordinated with the Contractor’s construction schedule, and (2) allow the Architect reasonalfle
submittals. If the Contractor fails to submit a submittal schedule, the Contractor shall not be entitle
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 submitl@ 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 whigh the Work will be judged.

§ 3.1 Drawings, Product Data, Samples and similar submittals are not Contract Documents. Their purpose is
to demo e way by which the Contractor proposes to conform to the information given and the design concept
expressed u£1 gatract Documents for those portions of the Work for which the Contract Documents require
submittals. Revi#fhy the Architect is subject to the limitations of Section 4.2.7. Informational submittals upon which
the Architect isn @ pected to take responsive action may be so identified in the Contract Documents. Submittals that
are not required by Iﬁon ct Documents may be returned by the Architect without action.

&

§ 3.12.5 The Contractor Pjﬁew for compliance with the Contract Documents, approve and submit to the
Architect Shop Drawings, ta, Samples and similar submittals required by the Contract Documents in
accordance with the submittal eapproved by the Architect or, in the absence of an approved submittal
schedule, with reasonable promp in such sequence as to cause no delay in the Work or in the activities of the
Owner or of separate contractors.

§ 3.12.6 By submitting Shop Drawings, P@ , Samples and similar submittals, the Contractor represents to the
Owner and Architect that the Contractor h ed and approved them, (2) determined and verified materials,
field measurements and field construction criterf related thereto, or will do so and (3) checked and coordinated the
information contained within such submittals with t uirements of the Work and of the Contract Documents.

§ 3.12.7 The Contractor shall perform no portion of the V@& which the Contract Documents require submittal and
review of Shop Drawings, Product Data, Samples or similaNs®bpifttals until the respective submittal has been

approved by the Architect. ;

§ 3.12.8 The Work shall be in accordance with approved submittals @t t the Contractor shall not be relieved of
responsibility for deviations from requirements of the Contract Docum &fhe Architect’s approval of Shop
Drawings, Product Data, Samples or similar submittals unless the Contra specifically informed the Architect
in writing of such deviation at the time of submittal and (1) the Architect has itten approval to the specific
deviation as a minor change in the Work, or (2) a Change Order or Constructio ge Directive has been issued
authorizing the deviation. The Contractor shall not be relieved of responsibility for e@omissions in Shop
Drawings, Product Data, Samples or similar submittals by the Architect’s approval thtreof*

§ 3.12.9 The Contractor shall direct specific attention, in writing or on resubmitted Shop D Product Data,
Samples or similar submittals, to revisions other than those requested by the Architect on previ bmittals. In the
absence of such written notice, the Architect’s approval of a resubmission shall not apply to suc @)ns.

§ 3.12.10 The Contractor shall not be required to provide professional services that constitute the pract
architecture or engineering unless such services are specifically required by the Contract Documents for a@' of
the Work or unless the Contractor needs to provide such services in order to carry out the Contractor’s respon ies
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

AlA Document A201™ — 2007. Copyright © 1911, 1915, 1918, 1925, 1937, 1951, 1958, 1961, 1963, 1966, 1970, 1976, 1987, 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 15
reproduction or distribution of this AIA® Document, or any portion of it, may result in severe civil and criminal penaities, 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)



Init,

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 @l regulations, and lawful orders of public authorities and the Contract Documents and shall not unreasonably
enc%e site with materials or equipment.

3.14 C% AND PATCHING
§ 3.14.1 ThefContggstor shall be responsible for cutting, fitting or patching required to complete the Work or to make

its parts fit toge operly. All areas requiring cutting, fitting and patching shall be restored to the condition existing
prior to the cuttin ing and patching, unless otherwise required by the Contract Documents.
§ 3.14.2 The Contractor t damage or endanger a portion of the Work or fully or partially completed

construction of the Owne s?pﬁrate contractors by cutting, patching or otherwise altering such construction, or by

excavation. The Contractor @!cut or otherwise alter such construction by the Owner or a separate contractor
except with written consent of and of such separate contractor; such consent shall not be unreasonably
withheld. The Contractor shall no 'onably withhold from the Owner or a separate contractor the Contractor’s
consent to cutting or otherwise alteri Work.

§ 3.15 CLEANING UP g/
§ 3.15.1 The Contractor shall keep the premis€s gfid syrrounding area free from accumulation of waste materials or
rubbish caused by operations under the ContractN\AL cgmpletion of the Work, the Contractor shall remove waste
materials, rubbish, the Contractor’s tools, constructi @ uipment, machinery and surplus materials from and about
the Project.

§ 3.15.2 If the Contractor fails to clean up as provided in thc‘& ct Documents, the Owner may do so and Owner
shall be entitled to reimbursement from the Contractor. :

§ 3.16 ACCESS TO WORK Q
The Contractor shall provide the Owner and Architect access to the W é%paration and progress wherever
located. O

§ 3.17 ROYALTIES, PATENTS AND COPYRIGHTS ?
The Contractor shall pay all royalties and license fees. The Contractor shall defend sui
copyrights and patent rights and shall hold the Owner and Architect harmless from loSs 0
not be responsible for such defense or loss when a particular design, process or product of
manufacturers is required by the Contract Documents, or where the copyright violations ar
Specifications or other documents prepared by the Owner or Architect. However, if the Contra as reason to
believe that the required design, process or product is an infringement of a copyright or a patent, tractor shall
be responsible for such loss unless such information is promptly furnished to the Architect. 0

§ 3.18 INDEMNIFICATION @
\Q'§>ect,

aims for infringement of
count thereof, but shall
icular manufacturer or
ined in Drawings,

§ 3.18.1 To the fullest extent permitted by law the Contractor shall indemnify and hold harmless the Owner, A
Architect’s consultants, and agents and employees of any of them from and against claims, damages, losses an
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.

AlA Document A201™ — 2007. Copyright © 1911, 1915, 1918, 1925, 1937, 1951, 1958, 1961, 1963, 1966, 1970, 1976, 1987, 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 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)

16



§ 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
architeggure in the jurisdiction where the Project is located. That person or entity is identified as the Architect in the
Ag%and is referred to throughout the Contract Documents as if singular in number.

§ 41.2 sponsibilities and limitations of authority of the Architect as set forth in the Contract Documents shall
not be restrigied, ified or extended without written consent of the Owner, Contractor and Architect. Consent shall
not be unreaso ithheld.

§ 4.1.3Ifthe emplom ofithe Architect is terminated, the Owner shall employ a successor architect as to whom the
Contractor has no reason jsction and whose status under the Contract Documents shall be that of the Architect.

§ 4.2 ADMINISTRATION OF @NTRACT
§ 4.2.1 The Architect will pro ipistration of the Contract as described in the Contract Documents and will be

an Owner’s representative during &tion until the date the Architect issues the final Certificate for Payment. The
Architect will have authority to act o f of the Owner only to the extent provided in the Contract Documents.

§ 4.2.2 The Architect will visit the site at ropriate to the stage of construction, or as otherwise agreed with
the Owner, to become generally familiar rofress and quality of the portion of the Work completed, and to

completed, will be in accordance with the Contract ents. However, the Architect will not be required to make
exhaustive or continuous on-site inspections to check ity or quantity of the Work. The Architect will not have
control over, charge of, or responsibility for, the constructi s, methods, techniques, sequences or procedures, or
for the safety precautions and programs in connection with , since these are solely the Contractor’s rights and
responsibilities under the Contract Documents, except as proviflgdiitSection 3.3.1.

determine in general if the Work observed is bei erﬁrmed in a manner indicating that the Work, when fully

§ 4.2.3 On the basis of the site visits, the Architect will keep the O e@s ably informed about the progress and
quality of the portion of the Work completed, and report to the Owner deviations from the Contract

Documents and from the most recent construction schedule submitted by actor, and (2) defects and
deficiencies observed in the Work. The Architect will not be responsible for actor’s failure to perform the
Work in accordance with the requirements of the Contract Documents. The Arclitggt will not have control over or
charge of and will not be responsible for acts or omissions of the Contractor, Subcon% or their agents or
employees, or any other persons or entities performing portions of the Work.

§ 4.2.4 COMMUNICATIONS FACILITATING CONTRACT ADMINISTRATION O/‘

Except as otherwise provided in the Contract Documents or when direct communications have } @ specially
authorized, the Owner and Contractor shall endeavor to communicate with each other through th¢ @ tect
matters arising out of or relating to the Contract. Communications by and with the Architect’s consuith@

through the Architect. Communications by and with Subcontractors and material suppliers shall be throug
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
Contrags Documents. The Architect’s review of the Contractor’s submittals shall not relieve the Contractor of the
oblight under Sections 3.3, 3.5 and 3.12. The Architect’s review shall not constitute approval of safety precautions
or, unl erwise specifically stated by the Architect, of any construction means, methods, techniques, sequences or
procedu@mchitect’s approval of a specific item shall not indicate approval of an assembly of which the item is
a componenyf

§ 4.2.8 The Arch @ i1l prepare Change Orders and Construction Change Directives, and may authorize minor
changes in the Wor provided in Section 7.4. The Architect will investigate and make determinations and
recommendations regardi cealed and unknown conditions as provided in Section 3.7.4.

*

§ 4.2.9 The Architect will col ipspections to determine the date or dates of Substantial Completion and the date of
final completion; issue Certifi bstantial Completion pursuant to Section 9.8; receive and forward to the
Owner, for the Owner’s review s, written warranties and related documents required by the Contract and
assembled by the Contractor pursuan@tion 9.10; and issue a final Certificate for Payment pursuant to Section
9.10.

§ 4.2.10 If the Owner and Architect agree,&
carrying out the Architect’s responsibilities at th&git
project representatives shall be as set forth in an €

t will provide one or more project representatives to assist in
e. The duties, responsibilities and limitations of authority of such
be incorporated in the Contract Documents.

Contract Documents on written request of either the Owner tractor. The Architect’s response to such requests
will be made in writing within any time limits agreed upon or

§ 4.2.11 The Architect will interpret and decide maners% performance under, and requirements of, the

éewith reasonable promptness.
§ 4.2.12 Interpretations and decisions of the Architect will be consis h the intent of, and reasonably inferable
from, the Contract Documents and will be in writing or in the form of drawigE3, When making such interpretations and
decisions, the Architect will endeavor to secure faithful performance by b er and Contractor, will not show
partiality to either and will not be liable for results of interpretations or decis ?ﬂered in good faith.

li

§ 4.2.13 The Architect’s decisions on matters relating to aesthetic effect will be final i istent with the intent
expressed in the Contract Documents.

Architect’s response to such requests will be made in writing within any time limits agreed upg @ ptherwise with
reasonable promptness. If appropriate, the Architect will prepare and issue supplemental Drawings’
in response to the requests for information.

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.

§ 5.2.24 he Contractor shall not contract with a proposed person or entity to whom the Owner or Architect has made
rea and timely objection. The Contractor shall not be required to contract with anyone to whom the Contractor
has m onable objection.

§ 5.231f thA or Architect has reasonable objection to a person or entity proposed by the Contractor, the
Contractor shal ose another to whom the Owner or Architect has no reasonable objection. If the proposed but
rejected Subcon s reasonably capable of performing the Work, the Contract Sum and Contract Time shall be
increased or decreasﬁ difference, if any, occasioned by such change, and an appropriate Change Order shall be
issued before commence, f the substitute Subcontractor’s Work. However, no increase in the Contract Sum or
Contract Time shall be a for such change unless the Contractor has acted promptly and responsively in
submitting names as required’

§ 5.2.4 The Contractor shall not SQ % a Subcontractor, person or entity previously selected if the Owner or
Architect makes reasonable objectio! 6h substitution.

§ 5.3 SUBCONTRACTUAL RELATIONS Q
By appropriate agreement, written where y y€quyed for validity, the Contractor shall require each Subcontractor,
to the extent of the Work to be performed by the Qubcontractor, to be bound to the Contractor by terms of the Contract

Documents, and to assume toward the Contractor a bligations and responsibilities, including the responsibility
for safety of the Subcontractor’s Work, which the Co , by these Documents, assumes toward the Owner and
Architect. Each subcontract agreement shall preserve and t the rights of the Owner and Architect under the

¢ Subcontractor so that subcontracting thereof will
specifically provided otherwise in the
inst the Contractor that the Contractor, by the

c;)r shall require each Subcontractor to

Contract Documents with respect to the Work to be perform
not prejudice such rights, and shall allow to the Subcontractor,
subcontract agreement, the benefit of all rights, remedies and redre§€ a;
Contract Documents, has against the Owner. Where appropriate, th
enter into similar agreements with Sub-subcontractors. The Contractor ke available to each proposed
Subcontractor, prior to the execution of the subcontract agreement, copie: Contract Documents to which the
Subcontractor will be bound, and, upon written request of the Subcontractor, to the Subcontractor terms and
conditions of the proposed subcontract agreement that may be at variance with tfie fontract Documents.
Subcontractors will similarly make copies of applicable portions of such documents %e to their respective
proposed Sub-subcontractors.

§ 5.4 CONTINGENT ASSIGNMENT OF SUBCONTRACTS {‘
§ 5.4.1 Each subcontract agreement for a portion of the Work is assigned by the Contractor to @-er, provided that
A assignment is effective only after termination of the Contract by the Owner for'ca suant to
Section 14.2 and only for those subcontract agreements that the Owner accepts by n i the
Subcontractor and Contractor in writing; and
.2 assignment is subject to the prior rights of the surety, if any, obligated under bond relating %

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

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. All rights reserved. WARNING: This AIA® Document is protected by U.S. Copyright Law and Intermnational Treaties. Unauthorized
£ 19
reproduction or distribution of this AIA® Document, or any portion of it, may result in severe civil and criminal penaities, and will be prosecuted to the
I} 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)



Init.

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.

heq separate contracts are awarded for different portions of the Project or other construction or operations on
the site y "Contractor” in the Contract Documents in each case shall mean the Contractor who executes each
separate Owgfer- actor Agreement.

§ 6.1.3 The Own rovide for coordination of the activities of the Owner’s own forces and of each separate
contractor with the WArk of the Contractor, who shall cooperate with them. The Contractor shall participate with other
separate contractors and { er in reviewing their construction schedules. The Contractor shall make any revisions
to the construction sched ed necessary after a joint review and mutual agreement. The construction schedules
shall then constitute the sch e used by the Contractor, separate contractors and the Owner until subsequently
revised.

*
§ 6.1.4 Unless otherwise provided in ( tract Documents, when the Owner performs construction or operations
related to the Project with the Owner’s o es, the Owner shall be deemed to be subject to the same obligations
and to have the same rights that apply to tor under the Conditions of the Contract, including, without
excluding others, those stated in Article 3, Thi cléy and Articles 10, 11 and 12.

§ 6.2 MUTUAL RESPONSIBILITY Q

§ 6.2.1 The Contractor shall afford the Owner and sep ntractors reasonable opportunity for introduction and
storage of their materials and equipment and performance ir activities, and shall connect and coordinate the
Contractor’s construction and operations with theirs as requ /Ee Contract Documents.

§ 6.2.2 If part of the Contractor’s Work depends for proper executioff optesults upon construction or operations by the
Owner or a separate contractor, the Contractor shall, prior to proceedi at portion of the Work, promptly report
to the Architect apparent discrepancies or defects in such other constru would render it unsuitable for such
proper execution and results. Failure of the Contractor so to report shall ¢ an acknowledgment that the
Owner’s or separate contractor’s completed or partially completed constructi and proper to receive the
Contractor’s Work, except as to defects not then reasonably discoverable.

because of the Contractor’s delays, improperly timed activities or defective construction. Tghe @wner shall be
responsible to the Contractor for costs the Contractor incurs because of a separate contracto® e€tgys, improperly
timed activities, damage to the Work or defective construction.

§ 6.2.3 The Contractor shall reimburse the Owner for costs the Owner incurs that are @ito a separate contractor

§ 6.2.4 The Contractor shall promptly remedy damage the Contractor wrongfully causes to complet%‘lially
completed construction or to property of the Owner or separate contractors as provided in Section 10.2! @

§ 6.2.5 The Owner and each separate contractor shall have the same responsibilities for cutting and patching Qg
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.

§ 14 ges in the Work shall be performed under applicable provisions of the Contract Documents, and the
Contr all proceed promptly, unless otherwise provided in the Change Order, Construction Change Directive or
order fo ip@r change in the Work.

§ 7.2 CHANGE RS

§ 7.21 A Chang is a written instrument prepared by the Architect and signed by the Owner, Contractor and
Architect stating theiagreegent upon all of the following:
A The chan@e Work;

.2 Theamou & adjustment, if any, in the Contract Sum; and
.3 The extent of @ stment, if any, in the Contract Time.

§ 7.3 CONSTRUCTION CHANGE @WES
§ 7.3.1 A Construction Change Dire a written order prepared by the Architect and signed by the Owner and

Architect, directing a change in the Worl/Qyios to agreement on adjustment, if any, in the Contract Sum or Contract
Time, or both. The Owner may by Const ge Directive, without invalidating the Contract, order changes in
the Work within the general scope of the agf congisting of additions, deletions or other revisions, the Contract

Sum and Contract Time being adjusted accordin

§ 7.3.2 A Construction Change Directive shall be use;@ absence of total agreement on the terms of a Change

Order. 6\{

§ 7.3.3 If the Construction Change Directive provides for an a nt to the Contract Sum, the adjustment shall be
based on one of the following methods:

permit evaluation;
.2 Unit prices stated in the Contract Documents or subsequen d upon;
.3 Cost to be determined in a manner agreed upon by the parties utually acceptable fixed or
percentage fee; or O
.4  As provided in Section 7.3.7.

.1 Mutual acceptance of a lump sum properly itemized %t‘ed by sufficient substantiating data to

Contractor, the applicable unit prices shall be equitably adjusted.

§ 7.3.5 Upon receipt of a Construction Change Directive, the Contractor shall promptly proceed with th in the
Work involved and advise the Architect of the Contractor’s agreement or disagreement with the method, i&
provided in the Construction Change Directive for determining the proposed adjustment in the Contract Sum @
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
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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;
Costs of premiums for all bonds and insurance, permit fees, and sales, use or similar taxes related to the

Work; and
@ dditional costs of supervision and field office personnel directly attributable to the change.

§ 7.3.8 Theam credit to be allowed by the Contractor to the Owner for a deletion or change that results in a net
decrease in the C Sum shall be actual net cost as confirmed by the Architect. When both additions and credits
covering related Woor substitutions are involved in a change, the allowance for overhead and profit shall be figured
on the basis of net incre@nz, with respect to that change.

§ 7.3.9 Pending final determi( f the total cost of a Construction Change Directive to the Owner, the Contractor
may request payment for Wor under the Construction Change Directive in Applications for Payment. The
Architect will make an interim de tion for purposes of monthly certification for payment for those costs and
certify for payment the amount that tlz itect determines, in the Architect’s professional judgment, to be
reasonably justified. The Architect’s int termination of cost shall adjust the Contract Sum on the same basis as
a Change Order, subject to the right of ei o disagree and assert a Claim in accordance with Article 15.

§ 7.3.10 When the Owner and Contractor agree Wjth a determination made by the Architect concerning the
adjustments in the Contract Sum and Contract Time herwise reach agreement upon the adjustments, such
agreement shall be effective immediately and the Arc ill prepare a Change Order. Change Orders may be
issued for all or any part of a Construction Change Directi 6\

§ 7.4 MINOR CHANGES IN THE WORK
The Architect has authority to order minor changes in the Work no@lving adjustment in the Contract Sum or

extension of the Contract Time and not inconsistent with the intent optract Documents. Such changes will be
effected by written order signed by the Architect and shall be binding er and Contractor.

ARTICLE 8 TIME O

§ 8.1 DEFINITIONS ?

§ 8.1.1 Unless otherwise provided, Contract Time is the period of time, including u% adjustments, allotted in
the Contract Documents for Substantial Completion of the Work.

§ 8.1.2 The date of commencement of the Work is the date established in the Agreement. O/‘

§ 8.1.3 The date of Substantial Completion is the date certified by the Architect in accordance@ ion 9.8.
§ 8.1.4 The term "day" as used in the Contract Documents shall mean calendar day unless otherwise s ly
defined. 0

§ 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 regsonable time as the Architect may determine.

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

§ 8.3.3 Thisgection 8.3 does not preciude recovery of damages for delay by either party under other provisions of the
Contract Docu
ARTICLE 9 PA D COMPLETION

§ 9.1 CONTRACT SUM
The Contract Sum is sta
Owner to the Contractor for

§ 9.2 SCHEDULE OF VALUES Q’ o

Where the Contract is based on a st sum or Guaranteed Maximum Price, the Contractor shall submit to the
Architect, before the first Application {)ﬁ ent, a schedule of values allocating the entire Contract Sum to the
various portions of the Work and prepare@‘?oform and supported by such data to substantiate its accuracy as the
Architect may require. This schedule, un ) o by the Architect, shall be used as a basis for reviewing the
Contractor’s Applications for Payment.

@ Agreement and, including authorized adjustments, is the total amount payable by the
ce of the Work under the Contract Documents.

§ 9.3 APPLICATIONS FOR PAYMENT O
§ 9.3.1 At least ten days before the date established for e gress payment, the Contractor shall submit to the
Architect an itemized Application for Payment prepared in& ce with the schedule of values, if required under
Section 9.2, for completed portions of the Work. Such applica w 1l be notarized, if required, and supported by
such data substantiating the Contractor’s right to payment as the Oé or Architect may require, such as copies of
requisitions from Subcontractors and material suppliers, and shall r ﬂtainage if provided for in the Contract

*

Documents. //

§ 9.3.1.1 As provided in Section 7.3.9, such applications may include reques yment on account of changes in
the Work that have been properly authorized by Construction Change Directive@oy interim determinations of the
Architect, but not yet included in Change Orders.

§ 9.3.1.2 Applications for Payment shall not include requests for payment for portions of @’ork for which the
Contractor does not intend to pay a Subcontractor or material supplier, unless such Work ha erformed by others
whom the Contractor intends to pay.

§ 9.3.2 Unless otherwise provided in the Contract Documents, payments shall be made on account ials and
equipment delivered and suitably stored at the site for subsequent incorporation in the Work. If apprm@ vance
by the Owner, payment may similarly be made for materials and equipment suitably stored off the site at ion
agreed upon in writing. Payment for materials and equipment stored on or off the site shall be conditioned u
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.

itect’s evaluation of the Work and the data comprising the Application for Payment, that, to the best of the
Al‘Chlt owledge, information and belief, the Work has progressed to the point indicated and that the quality of
the Worl@ cordance with the Contract Documents. The foregoing representations are subject to an evaluation of
the Work focon ance with the Contract Documents upon Substantial Completion, to results of subsequent tests
and inspections @ ection of minor deviations from the Contract Documents prior to completion and to specific
o

§ 9.4 %he issuance of a Certificate for Payment will constitute a representation by the Architect to the Owner, based

qualifications exp by the Architect. The issuance of a Certificate for Payment will further constitute a
representation that ntragtor is entitled to payment in the amount certified. However, the issuance of a Certificate
for Payment will not be a ‘ntatlon that the Architect has (1) made exhaustive or continuous on-site inspections to
check the quality or quan fie Work, (2) reviewed construction means, methods, techniques, sequences or
procedures, (3) reviewed cop@qunsmons received from Subcontractors and material suppliers and other data
requested by the Owner to subs e Contractor’s right to payment, or (4) made examination to ascertain how or
for what purpose the Contractor hm} money previously paid on account of the Contract Sum.

§ 9.5 DECISIONS TO WITHHOLD CERTI N

§ 9.5.1 The Architect may withhold a Cerf§ Payment in whole or in part, to the extent reasonably necessary to
protect the Owner, if in the Architect’s opi th€refyesentations to the Owner required by Section 9.4.2 cannot be
made. If the Architect is unable to certify paymeRgi amount of the Application, the Architect will notify the
Contractor and Owner as provided in Section 9.4.1. 1 Contractor and Architect cannot agree on a revised amount,
the Architect will promptly issue a Certificate for Pa p? the amount for which the Architect is able to make such
representations to the Owner. The Architect may aiso wi Certificate for Payment or, because of subsequently
discovered evidence, may nullify the whole or a part of a Coxtdfi for Payment previously issued, to such extent as

may be necessary in the Architect’s opinion to protect the O loss for which the Contractor is responsible,
including loss resulting from acts and omissions described in Secti .2, because of

1 defective Work not remedied;

.2 third party claims filed or reasonable evidence indicatin fe filing of such claims unless security

acceptable to the Owner is provided by the Contractor; Q
.3 failure of the Contractor to make payments properly to Subco! or for labor, materials or

equipment;
4  reasonable evidence that the Work cannot be completed for the unpaid e of the Contract Sum;
.5  damage to the Owner or a separate contractor;
6 reasonable evidence that the Work will not be completed within the Contraof T jjne, and that the unpaid
balance would not be adequate to cover actual or liquidated damages for the hated delay; or

.7 repeated failure to carry out the Work in accordance with the Contract Docume;

§ 9.5.2 When the above reasons for withholding certification are removed, certification will be mad ounts
previously withheld. @

§ 9.5.3 If the Architect withholds certification for payment under Section 9.5.1.3, the Owner may, at its sole c&&n,
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.

§ 9.6.44'he Owner has the right to request written evidence from the Contractor that the Contractor has properly paid
Sub, tors and material and equipment suppliers amounts paid by the Owner to the Contractor for subcontracted
Work. Contractor fails to furnish such evidence within seven days, the Owner shall have the right to contact
Subcon rgeto ascertain whether they have been properly paid. Neither the Owner nor Architect shall have an
obligation t@ o see to the payment of money to a Subcontractor, except as may otherwise be required by law.

§ 9.6.5 Contracto @ll ents to material and equipment suppliers shall be treated in a manner similar to that provided
in Sections 9.6.2, 9.4 dnd 2.6.4.

§ 9.6.6 A Certificate for ft, a progress payment, or partial or entire use or occupancy of the Project by the
Owner shall not constitute a We of Work not in accordance with the Contract Documents.

§ 9.6.7 Unless the Contractor prm@é\% Owner with a payment bond in the full penal sum of the Contract Sum,
payments received by the Contractor rk properly performed by Subcontractors and suppliers shall be held by
the Contractor for those Subcontractors liers who performed Work or furnished materials, or both, under
contract with the Contractor for which p@ made by the Owner. Nothing contained herein shall require
money to be placed in a separate account t gBmiygingled with money of the Contractor, shall create any fiduciary
liability or tort liability on the part of the Contradtor for breach of trust or shall entitle any person or entity to an award
of punitive damages against the Contractor for breac@the requirements of this provision.

§ 9.7 FAILURE OF PAYMENT

If the Architect does not issue a Certificate for Payment, th
receipt of the Contractor’s Application for Payment, or if the
after the date established in the Contract Documents the amount ¢
dispute resolution, then the Contractor may, upon seven additional
stop the Work until payment of the amount owing has been received.
appropriately and the Contract Sum shall be increased by the amount of
shut-down, delay and start-up, plus interest as provided for in the Contract

o fault of the Contractor, within seven days after
oes not pay the Contractor within seven days
ifjpd by the Architect or awarded by binding
itten notice to the Owner and Architect,
act Time shall be extended

actor’s reasonable costs of

ts.

§ 9.8 SUBSTANTIAL COMPLETION (Q

§ 9.8.1 Substantial Completion is the stage in the progress of the Work when the Workfor ated portion thereof is
sufficiently complete in accordance with the Contract Documents so that the Owner can oc@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 ag@ ept

separately, is substantially complete, the Contractor shall prepare and submit to the Architect a com ive list of
items to be completed or corrected prior to final payment. Failure to include an item on such list does 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 \bogc 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 Oymer shall make payment of retainage applying to such Work or designated portion thereof. Such payment shall
be ted for Work that is incomplete or not in accordance with the requirements of the Contract Documents.

§99 Pl@ CCUPANCY OR USE

§ 9.9.1 The@wneramay occupy or use any completed or partially completed portion of the Work at any stage when
such portion is géSlgnated by separate agreement with the Contractor, provided such occupancy or use is consented to
by the insurer as @ red under Section 11.3.1.5 and authorized by public authorities having jurisdiction over the
Project. Such partial#cupagcy or use may commence whether or not the portion is substantially complete, provided

the Owner and ContractopaW accepted in writing the responsibilities assigned to each of them for payments,
retainage, if any, security nance, heat, utilities, damage to the Work and insurance, and have agreed in writing
concerning the period for ¢ of the Work and commencement of warranties required by the Contract
Documents. When the ContraW siders a portion substantially complete, the Contractor shall prepare and submit
a list to the Architect as provided w ection 9.8.2. Consent of the Contractor to partial occupancy or use shall not
be unreasonably withheld. The stage progress of the Work shall be determined by written agreement between
the Owner and Contractor or, if no agre is reached, by decision of the Architect.

§ 9.9.2 Immediately prior to such partial upa/ use, the Owner, Contractor and Architect shall jointly inspect
the area to be occupied or portion of the Work t& be uSed in order to determine and record the condition of the Work.

§ 9.9.3 Unless otherwise agreed upon, partial occup e of a portion or portions of the Work shall not constitute
acceptance of Work not complying with the requirement Sg Contract Documents.

§ 9.10 FINAL COMPLETION AND FINAL PAYMENT /{(\
§ 9.10.1 Upon receipt of the Contractor’s written notice that the Qready for final inspection and acceptance and
upon receipt of a final Application for Payment, the Architect will y pnake such inspection and, when the
Architect finds the Work acceptable under the Contract Documents an tract fully performed, the Architect
will promptly issue a final Certificate for Payment stating that to the best chitect’s knowledge, information
and belief, and on the basis of the Architect’s on-site visits and inspections, k has been completed in
accordance with terms and conditions of the Contract Documents and that the efiticg’balance found to be due the
Contractor and noted in the final Certificate is due and payable. The Architect’s amcate for Payment will
constitute a further representation that conditions listed in Section 9.10.2 as precedenf’toW€ Contractor’s being

entitled to final payment have been fulfilled. O

§ 9.10.2 Neither final payment nor any remaining retained percentage shall become due until tractor submits to
the Architect (1) an affidavit that payrolls, bills for materials and equipment, and other indebtCd “ nected with
the Work for which the Owner or the Owner’s property might be responsible or encumbered (less dwé withheld

by Owner) have been paid or otherwise satisfied, (2) a certificate evidencing that insurance required b ntract
Documents to remain in force after final payment is currently in effect and will not be canceled or allowe ire
until at least 30 days’ prior written notice has been given to the Owner, (3) a written statement that the ContrQ
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@(& making of final payment shall constitute a waiver of Claims by the Owner except those arising from
liens, Claims, security interests or encumbrances arising out of the Contract and unsettied;
ilure of the Work to comply with the requirements of the Contract Documents; or
3 F?sof special warranties required by the Contract Documents.

§ 9.10.5 Accept nal payment by the Contractor, a Subcontractor or material supplier shall constitute a waiver
of claims by that pays#€ except those previously made in writing and identified by that payee as unsettled at the time of
final Application for Pa@

*
ARTICLE 10 PROTECTIOM RSONS AND PROPERTY
§ 10.1 SAFETY PRECAUTION OGRAMS
The Contractor shall be responsib! jfitiating, maintaining and supervising all safety precautions and programs in
connection with the performance o ﬁtract.

§ 10.2 SAFETY OF PERSONS AND PRC@V
§ 10.2.1 The Contractor shall take reasona e{ uldons for safety of, and shall provide reasonable protection to
prevent damage, injury or loss to

. employees on the Work and other pe who may be affected thereby;

.2 the Work and materials and equipment corporated therein, whether in storage on or off the site,
under care, custody or control of the Contr r the Contractor’s Subcontractors or
Sub-subcontractors; and L/

.3 other property at the site or adjacent thereto, su ﬂ es, shrubs, lawns, walks, pavements, roadways,
structures and utilities not designated for removal, r@tion or replacement in the course of
construction.

Q.
§ 10.2.2 The Contractor shall comply with and give notices required by a(@e laws, statutes, ordinances, codes,
rules and regulations, and lawful orders of public authorities bearing on safe

sons or property or their
protection from damage, injury or loss.

§ 10.2.3 The Contractor shall erect and maintain, as required by existing conditions rmance of the Contract,
reasonable safeguards for safety and protection, including posting danger signs and other garpings against hazards,
promulgating safety regulations and notifying owners and users of adjacent sites and utiliti

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

§ 10.2.5 The Contractor shall promptly remedy damage and loss (other than damage or loss insured under prcs;s,y
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 f¢r whose acts such party is legally responsible, written notice of such injury or damage, whether or not insured,
sha@en to the other party within a reasonable time not exceeding 21 days after discovery. The notice shall
provid ient detail to enable the other party to investigate the matter.

§ 103 HAZA£O ATERIALS

§ 10.3.1 The C or is responsible for compliance with any requirements included in the Contract Documents
regarding hazard erials. If the Contractor encounters a hazardous material or substance not addressed in the
Contract Documentsﬁ if rgasonable precautions will be inadequate to prevent foreseeable bodily injury or death to
persons resulting from ?@l or substance, including but not limited to asbestos or polychlorinated biphenyl
(PCB), encountered on e/? the Contractor, the Contractor shall, upon recognizing the condition, immediately
stop Work in the affected ar @{port the condition to the Owner and Architect in writing.

§ 10.3.2 Upon receipt of the Contrg written notice, the Owner shall obtain the services of a licensed laboratory to
verify the presence or absence of the l@ or substance reported by the Contractor and, in the event such material or
substance is found to be present, to caus e rendered harmless. Unless otherwise required by the Contract
Documents, the Owner shall furnish in wr@ Contractor and Architect the names and qualifications of persons
or entities who are to perform tests verifyi e pfesBuce or absence of such material or substance or who are to
perform the task of removal or safe containment §f such material or substance. The Contractor and the Architect will
promptly reply to the Owner in writing stating whet @ not either has reasonable objection to the persons or entities
proposed by the Owner. If either the Contractor or Ar y?‘nas an objection to a person or entity proposed by the
Owner, the Owner shall propose another to whom the Co @ and the Architect have no reasonable objection.
When the material or substance has been rendered harmless; in the affected area shall resume upon written
agreement of the Owner and Contractor. By Change Order, the t Time shall be extended appropriately and the
Contract Sum shall be increased in the amount of the Contractor’s r¢@sgrable additional costs of shut-down, delay and

start-up. O

*
§ 10.3.3 To the fullest extent permitted by law, the Owner shall indemnif)/a; d harmiess the Contractor,
Subcontractors, Architect, Architect’s consultants and agents and employees f them from and against claims,
damages, losses and expenses, including but not limited to attorneys’ fees, arisi of Er resulting from

performance of the Work in the affected area if in fact the material or substance prese: risk of bodily injury or
death as described in Section 10.3.1 and has not been rendered harmless, provided thdt s laim, damage, loss or
expense is attributable to bodily injury, sickness, disease or death, or to injury to or destrugfiopof tangible property
(other than the Work itself), except to the extent that such damage, loss or expense is due to t or negligence of
the party seeking indemnity.

§ 10.3.4 The Owner shall not be responsible under this Section 10.3 for materials or substances the %tor brings
to the site unless such materials or substances are required by the Contract Documents. The Owner shall nsible
for materials or substances required by the Contract Documents, except to the extent of the Contractor’s f
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
busine, in thejurisdiction in which the Project is located such insurance as will protect the Contractor from claims set
for which may arise out of or result from the Contractor’s operations and completed operations under the
Contr or which the Contractor may be legally liable, whether such operations be by the Contractor or by a
Subcon@ by anyone directly or indirectly employed by any of them, or by anyone for whose acts any of them
may be lial
Q@under workers’ compensation, disability benefit and other similar employee benefit acts that are

to the Work to be performed;

.2 Clai ages because of bodily injury, occupational sickness or disease, or death of the
Contractor onees

3 Claims fo 8s because of bodily injury, sickness or disease, or death of any person other than the
Contractor’s

4  Claims for dam d by usual personal injury liability coverage;

5  Claims for damage “than to the Work itself, because of injury to or destruction of tangible
property, including lo e resulting therefrom;

.6 Claims for damages bec odily injury, death of a person or property damage arising out of
ownership, maintenance ol

otor vehicle;
op{‘n age arising out of completed operations; and

.7 Claims for bodily injury or
.8  Claims involving contractual Ilab inisurance applicable to the Contractor’s obligations under
Section 3.18.
§ 11.1.2 The insurance required by Section 11.1.1 shall qéen for not less than limits of liability specified in the

Contract Documents or required by law, whichever covera gater. Coverages, whether written on an occurrence
or claims-made basis, shall be maintained without interruption date of commencement of the Work until the
date of final payment and termination of any coverage required to intained after final payment, and, with respect
to the Contractor’s completed operations coverage, until the expirati e period for correction of Work or for such
other period for maintenance of completed operations coverage as spe%the Contract Documents.

Work and thereafter upon renewal or replacement of each required policy of in e. These certificates and the
insurance policies required by this Section 11.1 shall contain a provision that cove age&yded under the policies
will not be canceled or allowed to expire until at least 30 days’ prior written notice hdS b iven to the Owner. An
additional certificate evidencing continuation of liability coverage, including coverage for leted operations, shall
be submitted with the final Application for Payment as required by Section 9.10.2 and ther
replacement of such coverage until the expiration of the time required by Section 11.1.2. Infor concerning
reduction of coverage on account of revised limits or claims paid under the General Aggregat
furnished by the Contractor with reasonable promptness.

§ 11.1.3 Certificates of insurance acceptable to the Owner shall be filed with %r prior to commencement of the

§ 11.1.4 The Contractor shall cause the commercial liability coverage required by the Contract Document ude
(1) the Owner, the Architect and the Architect’s consultants as additional insureds for claims caused in whole o{ 1§ 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,
whichewer is later. This insurance shall include interests of the Owner, the Contractor, Subcontractors and
Sub@-ntractors in the Project.

§ 11.31 ty insurance shall be on an "all-risk" or equivalent policy form and shall include, without limitation,
insurance agfiinst the perils of fire (with extended coverage) and physical loss or damage including, without
duplication of ge, theft, vandalism, malicious mischief, collapse, earthquake, flood, windstorm, falsework,

testing and start orary buildings and debris removal including demolition occasioned by enforcement of any
applicable legal requiferhents, and shall cover reasonable compensation for Architect’s and Contractor’s services and
expenses required as a re such insured loss.

*

§ 11.3.1.2 If the Owner does d to purchase such property insurance required by the Contract and with all of the
coverages in the amount descr vg, the Owner shall so inform the Contractor in writing prior to commencement
of the Work. The Contractor may ect insurance that will protect the interests of the Contractor, Subcontractors
and Sub-subcontractors in the Work, appropriate Change Order the cost thereof shall be charged to the Owner.
If the Contractor is damaged by the fai eglect of the Owner to purchase or maintain insurance as described
above, without so notifying the Contract@iﬁng, then the Owner shall bear all reasonable costs properly
attributable thereto.

§ 11.3.1.3 if the property insurance requires deduc r@ the Owner shall pay costs not covered because of such
deductibles.

§ 11.3.1.4 This property insurance shall cover portions of th f stored off the site, and also portions of the Work in
transit. /‘

§ 11.3.1.5 Partial occupancy or use in accordance with Section 9.9 Q cgmmence until the insurance company or
companies providing property insurance have consented to such partia cy or use by endorsement or

otherwise. The Owner and the Contractor shall take reasonable steps to o nsent of the insurance company or
companies and shall, without mutual written consent, take no action with re artial occupancy or use that
would cause cancellation, lapse or reduction of insurance.

§ 11.3.2 BOILER AND MACHINERY INSURANCE A

The Owner shall purchase and maintain boiler and machinery insurance required by the CQCt Documents or by
law, which shall specifically cover such insured objects during installation and until final ce by the Owner;
this insurance shall include interests of the Owner, Contractor, Subcontractors and Sub-subcon rs in the Work,
and the Owner and Contractor shall be named insureds. O

§ 11.3.3LOSS OF USE INSURANCE 0

The Owner, at the Owner’s option, may purchase and maintain such insurance as will insure the Owner ag s of

use of the Owner’s property due to fire or other hazards, however caused. The Owner waives all rights of act
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
writtengiotice has been given to the Contractor.

The O dContractor waive all rights against (1) each other and any of their subcontractors, sub-subcontractors,
agents and gfiployges, each of the other, and (2) the Architect, Architect’s consultants, separate contractors described
in Article 6, if d any of their subcontractors, sub-subcontractors, agents and employees, for damages caused by

fire or other caus lpss to the extent covered by property insurance obtained pursuant to this Section 11.3 or other
property insurance aﬁab to the Work, except such rights as they have to proceeds of such insurance held by the
Owner as fiduciary. The or Contractor, as appropriate, shall require of the Architect, Architect’s consultants,

separate contractors des }‘Article 6, if any, and the subcontractors, sub-subcontractors, agents and employees
of any of them, by appropria ents, written where legally required for validity, similar waivers each in favor of

other parties enumerated herei icies shall provide such waivers of subrogation by endorsement or otherwise.
A waiver of subrogation shall be 8 as to a person or entity even though that person or entity would otherwise
have a duty of indemnification, contr r otherwise, did not pay the insurance premium directly or indirectly, and
whether or not the person or entity ha able interest in the property damaged.

payable to the Owner as fiduciary for the insure eir interests may appear, subject to requirements of any
applicable mortgagee clause and of Section 11.3.1 .@Contractor shall pay Subcontractors their just shares of
insurance proceeds received by the Contractor, and b riate agreements, written where legally required for
validity, shall require Subcontractors to make payments t &Sub-subcontractors in similar manner.

§ 11.3.8 A loss insured under the Owner’s @ance shall be adjusted by the Owner as fiduciary and made
as

§ 11.3.9 Ifrequired in writing by a party in interest, the Owner{ ciary shall, upon occurrence of an insured loss,
give bond for proper performance of the Owner’s duties. The cost qfreguired bonds shall be charged against proceeds
received as fiduciary. The Owner shall deposit in a separate accoun .@d so received, which the Owner shall
distribute in accordance with such agreement as the parties in interest éh, or as determined in accordance with
the method of binding dispute resolution selected in the Agreement betw: wner and Contractor. If after such
loss no other special agreement is made and unless the Owner terminates the for convenience, replacement of
damaged property shall be performed by the Contractor after notification of a Ct@ in tlfe Work in accordance with

Article 7.

§ 11.3.10 The Owner as fiduciary shall have power to adjust and settle a loss with insurer s one of the parties in
interest shall object in writing within five days after occurrence of loss to the Owner’s exe W his power; if such
objection is made, the dispute shall be resolved in the manner selected by the Owner and Conas the method of
binding dispute resolution in the Agreement. If the Owner and Contractor have selected arbitratid Qe method of
binding dispute resolution, the Owner as fiduciary shall make settlement with insurers or, in the cas ispute over
distribution of insurance proceeds, in accordance with the directions of the arbitrators. @

§ 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.
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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

Chan der, be at the Owner’s expense. If such Work is not in accordance with the Contract Documents, such costs
and of correction shall be at the Contractor’s expense unless the condition was caused by the Owner or a
separa actor in which event the Owner shall be responsible for payment of such costs.

§ 122 comﬁ:‘n OF WORK

§ 12.2.1 BEFO AFTER SUBSTANTIAL COMPLETION ;

The Contractor s romptly correct Work rejected by the Architect or failing to conform to the requirements of the
Contract Documentsdil‘eth discovered before or after Substantial Completion and whether or not fabricated,
installed or completed. Cgp & o) correcting such rejected Work, including additional testing and inspections, the cost of
uncovering and replacem % ans’ compensation for the Architect’s services and expenses made necessary thereby,
shall be at the Contractor’s exp &

§ 12.2.2 AFTER SUBSTANTIAL C@'ﬂON

§ 12.2.2.1 In addition to the Contract ;@igations under Section 3.5, if, within one year after the date of Substantial

Completion of the Work or designated p ereof or after the date for commencement of warranties established

under Section 9.9.1, or by terms of an ap e?ﬁecial warranty required by the Contract Documents, any of the

Work is found to be not in accordance with e@nents of the Contract Documents, the Contractor shall correct it
e

promptly after receipt of written notice from the to do so unless the Owner has previously given the Contractor
a written acceptance of such condition. The Owner s ive such notice promptly after discovery of the condition.
During the one-year period for correction of Work, i er fails to notify the Contractor and give the Contractor
an opportunity to make the correction, the Owner waives t I"rg‘ts to require correction by the Contractor and to make
a claim for breach of warranty. If the Contractor fails to cor conforming Work within a reasonable time during
that period after receipt of notice from the Owner or Architect, er may correct it in accordance with Section
24.

§ 12.2.2.2 The one-year period for correction of Work shall be extende%épect to portions of Work first

performed after Substantial Completion by the period of time between Su Completion and the actual
completion of that portion of the Work.

§ 12.2.2.3 The one-year period for correction of Work shall not be extended by correc%ork performed by the
Contractor pursuant to this Section 12.2.

§ 12.2.3 The Contractor shall remove from the site portions of the Work that are not in accol]
requirements of the Contract Documents and are neither corrected by the Contractor nor acceptg

§ 12.2.4 The Contractor shall bear the cost of correcting destroyed or damaged construction, wheth%eted or
partially completed, of the Owner or separate contractors caused by the Contractor’s correction or rem Work
that is not in accordance with the requirements of the Contract Documents. 0

§ 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.

§1 ESSORS AND ASSIGNS

§ 13.2.& Owner and Contractor respectively bind themselves, their partners, successors, assigns and legal
represen covenants, agreements and obligations contained in the Contract Documents. Except as provided in
Section 13.2&' her party to the Contract shall assign the Contract as a whole without written consent of the other.
If either party atp#fiints to make such an assignment without such consent, that party shall nevertheless remain legally
responsible for al @ tions under the Contract.

§ 13.2.2 The Owner may, ut consent of the Contractor, assign the Contract to a lender providing construction
financing for the Project, fider assumes the Owner’s rights and obligations under the Contract Documents. The
Contractor shall execute all easonably required to facilitate such assignment.

§ 13.3WRITTEN NOTICE O’

Written notice shall be deemed to ha duly served if delivered in person to the individual, to a member of the
firm or entity, or to an officer of the corpgfasien for which it was intended; or if delivered at, or sent by registered or
certified mail or by courier service providg )ffof delivery to, the last business address known to the party giving
notice.

§ 13.4RIGHTS AND REMEDIES Q
§ 13.4.1 Duties and obligations imposed by the Contr ments and rights and remedies available thereunder

shall be in addition to and not a limitation of duties, obligatj @ghts and remedies otherwise imposed or available by

law. //‘

§ 13.4.2 No action or failure to act by the Owner, Architect or Con@r shall constitute a waiver of a right or duty
afforded them under the Contract, nor shall such action or failure to @st' ute approval of or acquiescence in a
breach there under, except as may be specifically agreed in writing. x/‘

§ 13.5 TESTS AND INSPECTIONS

§ 13.5.1 Tests, inspections and approvals of portions of the Work shall be made Qluired by the Contract
Documents and by applicable laws, statutes, ordinances, codes, rules and regulations o 1 orders of public
authorities. Unless otherwise provided, the Contractor shall make arrangements for s
approvals with an independent testing laboratory or entity acceptable to the Owner, or witlthg appropriate public
authority, and shall bear all related costs of tests, inspections and approvals. The Contractor& give the Architect
timely notice of when and where tests and inspections are to be made so that the Architect may @ esent for such
procedures. The Owner shall bear costs of (1) tests, inspections or approvals that do not beconfe el “ ents until
after bids are received or negotiations concluded, and (2) tests, inspections or approvals where buildiag @qes or
applicable laws or regulations prohibit the Owner from delegating their cost to the Contractor.

, inspections and

§ 13.5.2 If the Architect, Owner or public authorities having jurisdiction determine that portions of the Work @re
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.

§ 13.58 Tests or inspections conducted pursuant to the Contract Documents shall be made promptly to avoid
unrgfisbnagble delay in the Work.

§ 13.61 T
Payments and unpaid under the Contract Documents shall bear interest from the date payment is due at such rate
as the parties heree upon in writing or, in the absence thereof, at the legal rate prevailing from time to time at the

place where the @ )‘is located.

§ 13.7 TIME LIMITS ON S

The Owner and Contrac n}l‘commence all claims and causes of action, whether in contract, tort, breach of
warranty or otherwise, agai er arising out of or related to the Contract in accordance with the requirements of
the final dispute resolution me ected in the Agreement within the time period specified by applicable law, but in
any case not more than 10 years date of Substantial Completion of the Work. The Owner and Contractor
waive all claims and causes of actid }7mmenced in accordance with this Section 13.7.

ARTICLE 14 TERMINATION OR SUSP, F THE CONTRACT
§ 14.1 TERMINATION BY THE CONTRA
§ 14.1.1 The Contractor may terminate the Contrgct if the Work is stopped for a period of 30 consecutive days through

no act or fault of the Contractor or a Subcontractor, ubcontractor or their agents or employees or any other
persons or entities performing portions of the Work u ixect or indirect contract with the Contractor, for any of the
following reasons:
.1 Issuance ofan order of a court or other publi& rity having jurisdiction that requires all Work to be
stopped;

.2 Anact of government, such as a declaration of natlo@:ergency that requires all Work to be stopped;

.3 Because the Architect has not issued a Certificate for d has not notified the Contractor of the
reason for withholding certification as provided in Sect or because the Owner has not made
payment on a Certificate for Payment within the time stat Contract Documents; or

4  The Owner has failed to furnish to the Contractor promptly, Contractor’s request, reasonable
evidence as required by Section 2.2.1.

§ 14.1.2 The Contractor may terminate the Contract if, through no act or fault of the €ontdCtor or a Subcontractor,
Sub-subcontractor or their agents or employees or any other persons or entities performinggorgions of the Work under
direct or indirect contract with the Contractor, repeated suspensions, delays or interruption entire Work by the
Owner as described in Section 14.3 constitute in the aggregate more than 100 percent of the to mber of days

scheduled for completion, or 120 days in any 365-day period, whichever is less. O

§ 14.1.3 If one of the reasons described in Section 14.1.1 or 14.1.2 exists, the Contractor may, upon se@ ’
written notice to the Owner and Architect, terminate the Contract and recover from the Owner payment fi
executed, including reasonable overhead and profit, costs incurred by reason of such termination, and damaggs

§ 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
use exists to justify such action, may without prejudice to any other rights or remedies of the Owner and
e Contractor and the Contractor’s surety, if any, seven days’ written notice, terminate employment of the
Contrac ay, subject to any prior rights of the surety:
ﬁ; de the Contractor from the site and take possession of all materials, equipment, tools, and

assignment of subcontracts pursuant to Section 5.4; and
@Wark by whatever reasonable method the Owner may deem expedient. Upon written request
‘“

w N
T
=

of the Co 3, the Owner shall furnish to the Contractor a detailed accounting of the costs incurred
by the OW /hishing the Work.

§ 14.2.3 When the Owner terna Contract for one of the reasons stated in Section 14.2.1, the Contractor shall
not be entitled to receive further )l'until the Work is finished.

§ 14.2.4 If the unpaid balance of the Con um exceeds costs of finishing the Work, including compensation for
the Architect’s services and expenses ma essary thereby, and other damages incurred by the Owner and not
expressly waived, such excess shall be pa tractor. If such costs and damages exceed the unpaid balance,
the Contractor shall pay the difference to the Owger. The amount to be paid to the Contractor or Owner, as the case
may be, shall be certified by the Initial Decision Ma @)on application, and this obligation for payment shall survive
termination of the Contract.

§ 14.3 SUSPENSION BY THE OWNER FOR CONVENIENC
§ 14.3.1 The Owner may, without cause, order the Contractor i ing to suspend, delay or interrupt the Work in
whole or in part for such period of time as the Owner may determig€.

§ 14.3.2 The Contract Sum and Contract Time shall be adjusted for in i1t the cost and time caused by
suspension, delay or interruption as described in Section 14.3.1. Adjustm e Contract Sum shall include profit.
No adjustment shall be made to the extent
A that performance is, was or would have been so suspended, delay@interrupted by another cause for
which the Contractor is responsible; or
.2 that an equitable adjustment is made or denied under another provisiorfo Contract.

§ 14.4 TERMINATION BY THE OWNER FOR CONVENIENCE O/\
§ 14.4.1 The Owner may, at any time, terminate the Contract for the Owner’s convenience and ut cause.

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 th k;
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.

§ 14.4.2 Upon receipt of written notice from the Owner of such termination for the Owner’s conver%he

§ 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

Claimgy either the Owner or Contractor must be initiated by written notice to the other party and to the Initial
Degifi aker with a copy sent to the Architect, if the Architect is not serving as the Initial Decision Maker. Claims
by eit ay must be initiated within 21 days after occurrence of the event giving rise to such Claim or within 21

days aft imant first recognizes the condition giving rise to the Claim, whichever is later.
§ 15.1.3 CONTI CONTRACT PERFORMANCE
Pending final res of a Claim, except as otherwise agreed in writing or as provided in Section 9.7 and Article 14,

the Contractor sha eed diligently with performance of the Contract and the Owner shall continue to make
payments in accordance e Contract Documents. The Architect will prepare Change Orders and issue
Certificates for Payment )fdance with the decisions of the Initial Decision Maker.

§ 15.1.4 CLAIMS FOR ADDITI T

If the Contractor wishes to make *for an increase in the Contract Sum, written notice as provided herein shall
be given before proceeding to execut ork. Prior notice is not required for Claims relating to an emergency
endangering life or property arising und jon 10.4.

§ 15.1.5CLAIMS FOR ADDITIONAL TIM /
§ 15.1.5.1 If the Contractor wishes to make a Clam for an increase in the Contract Time, written notice as provided

herein shall be given. The Contractor’s Claim shall 1 e an estimate of cost and of probable effect of delay on
progress of the Work. In the case of a continuing deldy; one Claim is necessary.
§ 15.1.5.2 If adverse weather conditions are the basis for a r additional time, such Claim shall be documented

by data substantiating that weather conditions were abnormal Wb eriod of time, could not have been reasonably
anticipated and had an adverse effect on the scheduled constructloé
§ 15.1.6 CLAIMS FOR CONSEQUENTIAL DAMAGES %‘
The Contractor and Owner waive Claims against each other for consequenti @ages arising out of or relating to this
Contract. This mutual waiver includes
A1 damages incurred by the Owner for rental expenses, for losses o@nco e, profit, financing,
business and reputation, and for loss of management or employee pr du%or of the services of such
persons; and
.2 damages incurred by the Contractor for principal office expenses includingﬁ;ompensation of
personnel stationed there, for losses of financing, business and reputation, ﬂ‘ ss of profit except
anticipated profit arising directly from the Work. é

This mutual waiver is applicable, without limitation, to all consequential damages due to either paer ination in
accordance with Article 14. Nothing contained in this Section 15.1.6 shall be deemed to preclude an a%
§ 15.2 INITIAL DECISION

liquidated damages, when applicable, in accordance with the requirements of the Contract Documents.

§ 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.
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§ 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 4n rendering a decision. The Initial Decision Maker may request the Owner to authorize retention of such
per@he Owner’s expense.

§ 15.2.4 itial Decision Maker requests a party to provide a response to a Claim or to furnish additional
supportin such party shall respond, within ten days after receipt of such request, and shall either (1) provide a
response on the ested supporting data, (2) advise the Initial Decision Maker when the response or supporting data
will be furnished ) advise the Initial Decision Maker that no supporting data will be furnished. Upon receipt of the

response or suppo ta, if any, the Initial Decision Maker will either reject or approve the Claim in whole or in
part.

*
§ 15.2.5 The Initial Decisio ill render an initial decision approving or rejecting the Claim, or indicating that

rgsolve the Claim. This initial decision shall (1) be in writing; (2) state the
and the Architect, if the Architect is not serving as the Initial Decision
r Contract Time or both. The initial decision shall be final and binding on
arties fail to resolve their dispute through mediation, to binding dispute

L7

§ 15.2.6 Either party may file for mediation of a@l decision at any time, subject to the terms of Section 15.2.6.1.

the Initial Decision Maker is
reasons therefor; and (3) notify
Maker, of any change in the Contra
the parties but subject to mediation an
resolution.

§ 15.2.6.1 Either party may, within 30 days from the n initial decision, demand in writing that the other party
file for mediation within 60 days of the initial decision. 1f demand is made and the party receiving the demand
fails to file for mediation within the time required, then bot s waive their rights to mediate or pursue binding

dispute resolution proceedings with respect to the initial decisi

of the nature and amount of the Claim. If the Claim relates to a possibi¥ Contractor’s default, the Owner may,

§ 15.2.7 In the event of a Claim against the Contractor, the Owner m%js ot obligated to, notify the surety, if any,
but is not obligated to, notify the surety and request the surety’s assistancé@lving the controversy.

§ 15.2.8 If a Claim relates to or is the subject of a mechanic’s lien, the party ass@ such Claim may proceed in
accordance with applicable law to comply with the lien notice or filing deadlines.

§ 15.3 MEDIATION Q
§ 15.3.1 Claims, disputes, or other matters in controversy arising out of or related to the Co Ecept those waived

as provided for in Sections 9.10.4,9.10.5, and 15.1.6 shall be subject to mediation as a conditio edent to binding
dispute resolution. O
§ 15.3.2 The parties shall endeavor to resolve their Claims by mediation which, unless the parties mut ee

Mediation Procedures in effect on the date of the Agreement. A request for mediation shall be made in writin
delivered to the other party to the Contract, and filed with the person or entity administering the mediation. The réquest
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.

otherwise, shall be administered by the American Arbitration Association in accordance with its Constructi &try
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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
er party to the Contract, and filed with the person or entity administering the arbitration. The party filing a
f demand for arbitration must assert in the demand all Claims then known to that party on which arbitration is
be demanded.

§ 15.4.1. A&m for arbitration shall be made no earlier than concurrently with the filing of a request for
mediation, but i event shall it be made after the date when the institution of legal or equitable proceedings based on
the Claim would ed by the applicable statute of limitations. For statute of limitations purposes, receipt of a
written demand fo! A’ati n by the person or entity administering the arbitration shall constitute the institution of
legal or equitable proceeds ased on the Claim.

*
§ 15.4.2 The award renderec{ bitrator or arbitrators shall be final, and judgment may be entered upon it in
accordance with applicable la @ourt having jurisdiction thereof.

*

§ 15.4.3 The foregoing agreement t e and other agreements to arbitrate with an additional person or entity duly
consented to by parties to the Agreemen be specifically enforceable under 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 Cog
other arbitration to which it is a party provided that
permits consolidation, (2) the arbitrations to be consolida;
and (3) the arbitrations employ materially similar procedu

date an arbitration conducted under this Agreement with any
arbitration agreement governing the other arbitration

stantially involve common questions of law or fact,
rﬂsg and methods for selecting arbitrator(s).

§ 15.4.4.2 Either party, at its sole discretion, may include byjoind@sons or entities substantially involved in a
common question of law or fact whose presence is required if comp gl"ef is to be accorded in arbitration, provided
that the party sought to be joined consents in writing to such joinder. o arbitration involving an additional

person or entity shall not constitute consent to arbitration of any claim, d other matter in question not
described in the written consent. O

§ 15.4.4.3 The Owner and Contractor grant to any person or entity made a party to'an tion conducted under this
Section 15.4, whether by joinder or consolidation, the same rights of joinder and col on as the Owner and

Contractor under this Agreement.
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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.

Y

TABLQfRTICLES
1. GENERAt @SIONS

2. OWNER

3. CONTRACTOR O/"

4, ADMINISTRATION OF T NTRACT

5. SUBCONTRACTORS O

6. CONSTRUCTION BY OWNER OR B%ARATE CONTRACTORS

7. CHANGES IN THE WORK @//(‘

8. TIME OO

9. PAYMENTS AND COMPLETION //(b

10.  PROTECTION OF PERSONS AND PROPERTY O

11.  INSURANCE AND BONDS ’0

12.  UNCOVERING AND CORRECTION OF WORK O//b

13.  MISCELLANEOUS PROVISIONS 00

14.  TERMINATION OR SUSPENSION OF THE CONTRACT @0
** Where “Architect” read “Engineer”
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DELAWARE ARMY NATIONAL GUARD STATE OF DELAWARE

ARTICLE 1: GENERAL PROVISIONS

11

111

%,

s

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.”

/ d the following Paragraph:

Documents prepared by the State of Delaware, Division of Facilities

112 G In the event of conflict or discrepancies among the Contract Documents, the
*
/ anagement shall take precedence over all other documents.

CORRELATI 5:D INTENT OF THE CONTRACT DOCUMENTS

‘,P Py

124 Inthe case@nconsistency between the Drawings and the Specifications,
or within ei cument not clarified by addendum, the better quality or
greater quantit k shall be provided in accordance with the Architect’s
interpretation. 6\

1.25 The word “PROVIDE’ ed in the Contract Documents shall mean
“FURNISH AND INSTAL - hall include, without limitation, all labor,
materials, equipment, transpo serwces and other items required to
complete the Work.

Add the following

1.2.6 The word “PRODUCT” as used in tl@ontr ct Documents means all
materials, systems and equipment. A

OWNERSHIP AND USE OF DRAWINGS, SPECIFICA% AND OTHER
INSTRUMENTS OF SERVICE 0

Delete Paragraph 1.5.1 in its entirety and replace with the following: %

“All pre-design studies, drawings, specifications and other documents, includi e in
electronic form, prepared by the Architect under this Agreement are, and shall re , 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

SUPPLEMENTARY GENERAL CONDITIONS TETRA TECH, INC.
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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@‘NER

2.2

%RMATION AND SERVICES REQUIRED OF THE OWNER

To S@faph 2.2.3 — Add the following sentence:

“The Cont heir expense shall bear the costs to accurately identify the location of all
underground in the area of their excavation and shall bear all cost for any repairs

required, out of @to accurately identify said utilities.”

Delete Subparagrap%entirety and substitute the following:

2.25 The Contra Il be furnished free of charge up to three (3) sets of the
Drawings and Manuals. Additional sets will be furnished at the cost
of reproduction, po &and handling.

ARTICLE 3: CONTRACTOR /‘:

3.2 REVIEW OF CONTRACT DOCUMEN'@ D FIELD CONDITIONS BY

CONTRACTOR /)

Amend Paragraph 3.2.2 to state that any errors, inconsisto@s or omissions discovered shall

be reported to the Architect and Owner immediately.

Delete the third sentence in Paragraph 3.2.3. O'

3.3 SUPERVISION AND CONSTRUCTION PROCEDURES OO

Add the following Paragraphs: 0

3321 The Contractor shall immediately remove from the Work, w@ver
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

%,

2

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

O

3.5

8.

Before starting the Work, each Contractor shall carefully examine all
preparatory Work that has been executed to receive their Work. Check
carefully, by whatever means are required, to insure that its Work and
adjacent, related Work, will finish to proper contours, planes and levels.
Promptly notify the General Contractor/Construction Manager of any defects
or imperfections in preparatory Work which will in any way affect

Osatlsfactory completion of its Work. Absence of such notification will be
Ws}rued as an acceptance of preparatory Work and later claims of defects

WARRANTY

)#I ot be recognized.

Un p@?oumstances shall the Contractor’s Work proceed prior to

pre k having been completely cured, dried and/or otherwise
made satisfactory to receive this Work. Responsibility for timely installation

of all materi @ts solely with the Contractor responsible for that Work,
who shall main rdination at all times.

%,

Add the following Paragraphs: %

351

3.5.2

3.5.3

354

*
The Contractor will guarantee erials and workmanship against
original defects, except injury from p nd usual wear when used for the

purpose intended, for two (2) years afte eptance by the Owner, and will
maintain all items in perfect condition durineriod of guarantee.

Defects appearing during the period of guarante% made good by the
Contractor at his expense upon demand of the Ownef’ ijeing required that
all work will be in perfect condition when the period%tee will have
elapsed.

In addition to the General Guarantee there are other guarantees for

certain items for different periods of time than the two (2) years akﬁj
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.

SUPPLEMENTARY GENERAL CONDITIONS TETRA TECH, INC.
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3.11 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
O construction is complete, etc., including all invert elevations.

/ 11.2 At the completion of the project, the Contractor shall obtain a set of
O reproducible drawings from the Architect, and neatly transfer all information
/\ outlined in 3.11.1 to provide a complete record of the as-built conditions.

3.11. + The Contractor shall provide two (2) prints of the as-built conditions, along

/ ith the reproducible drawings themselves, to the Owner and one (1) set to

OW Architect. In addition, attach one (1) complete set to each of the
y}e?ating and Maintenance Instructions/Manuals.

3.17 In the first sentence ;@}agraph, insert “indemnify” between “shall” and “hold”.

ARTICLE 4: ADMINISTRATION OF THE CANTRACT

4.2 ADMINISTRATION OF THE%RACT

Delete the first sentence of Paragraph‘%(gnd replace with the following:

The Architect will review and approve or ta appropriate action upon the Contractor’s
submittals such as Shop Drawings, Product Dat an/ta;nples for the purpose of checking for
conformance with the Contract Documents. /

Delete the second sentence of Paragraph 4.2.7 and repl ith the following:
The Architect’s action will be taken with such reasonable proinp ; as to cause no delay in

the Work in the activities of the Owner, Contractor or separate C tors, while allowing
sufficient time in the Owner’s professional judgment to permit adeq%view.

Add the following Paragraph: O
4.2.10.1 There will be no full-time project representative provided by th er 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.

ARTISLE 6: CONSTRUCTION BY OWNER OR BY SEPARATE CONTRACTORS

6.1 OWNER’S RIGHT TO PERFORM CONSTRUCTION AND TO AWARD SEPARATE

O/ CONTRACTS

@Iete Paragraph 6.1.4 in its entirety.

6.2 M@RESPONSIBILITY

*
6.2.3 /Oln the second sentence, strike the word “shall” and insert the word “may”.
ARTICLE 7: CHANGES IN VORK

(SEE ARTICLE 7: @G S IN WORK IN THE GENERAL REQUIREMENTS)

ARTICLE 8: TIME < )
8.2 PROGRESS AND COMPLET%

Add the following Paragraphs: /‘
8.2.11 Refer to Specification Sect%ﬂ MARY OF WORK for Contract time

requirements. //( -

8.24 If the Work falls behind the Pro@ chedule as submitted by the
Contractor, the Contractor shall emplo@tio al labor and/or equipment
necessary to bring the Work into compliance )@he Progress Schedule at
no additional cost to the Owner.

8.3 DELAYS AND EXTENSION OF TIME %

8.3.1 Strike “arbitration” and insert “remedies at law or in equ%
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:

SUPPLEMENTARY GENERAL CONDITIONS TETRA TECH, INC.
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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:

of the project, the Owner does not waive their rights under the Contract.

¢ 8.3.4 By permitting the Contractor to work after the expired time for completion

ARTICLE&WMENTS AND COMPLETION

@EDULE OF VALUES

9.2
Add owing Paragraphs:
9.2.1 O Schedule of Values shall be submitted using AIA Document G702,
)fﬁinuation Sheet to G703.
9.2.2 Th ule of Values is to include a line item for Project Closeout
Do ittal. The value of this item is to be no less than 1% of the
initial contfact amount.
9.3 APPLICATIONS FOR PAY
Add the following Paragraph: 6}‘
9.3.1.3 Application for Payment e submitted on AIA Document G702
“Application and Certificate fQr ent”, supported by AIA Document
G703 “Continuation Sheet”. Sai jcations shall be fully executed and
notarized. :
Add the following Paragraphs: A
9.34 Until Closeout Documents have been receiveQ outstanding items
completed the Owner will pay 95% (ninety-five pefe€nijeqf the amount due
the Contractor on account of progress payments.
9.35 The Contractor shall provide a current and updated Progress @ le to the
Architect with each Application for Payment. Failure to provi dule
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.
TETRA TECH, INC. SUPPLEMENTARY GENERAL CONDITIONS
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9.6 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.

9.% FAILURE OF PAYMENT

/ In first sentence, strike “seven” and insert “thirty (30)”. Also strike “binding dispute
/(ésolution” and insert “remedies at law or in equity”.

9.8 %TANTIAL COMPLETION

ToS ;g?aph 9.8.3- Add the following sentence:

“If the Arc%quired to make more than 2 inspections of the same portion of work, the

Contractor sh %onsible for all costs associated with subsequent inspections including

but not limited to afiy Architect’s fees.”

9.85 Int tence, strike “shall” and insert “may”.
ARTICLE 10: PROTECTION OF PERSO @) PROPERTY
10.1 SAFETY PRECAUTIONS AND P AMS
Add the following Paragraphs:
10.1.1.1 Each Contractor shall develo% y program in accordance with the

Occupational Safety and Health Act of 1 opy of said plan shall be furnished
to the Owner and Architect prior to the com ent of that Contractor’s Work.

10.1.2 Each Contractor shall appoint a Safet)@presentative. Safety
Representatives shall be someone who is on sit€en a full time basis. If
deemed necessary by the Owner or Architect, C%or Safety meetings
will be scheduled. The attendance of all Safety Repgésentatives will be
required. Minutes will be recorded of said meetings%ontractor and
will be distributed to all parties as well as posted in all j Sfesltrailers

. @0

SUPPLEMENTARY GENERAL CONDITIONS TETRA TECH, INC.
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10.2

10.3

10.5

ARTICLE 11: INSURANCE AV@NDS

111

11.2

11.3

114

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.
@lARDOUS MATERIALS

Deleaph 10.3.3in its entirety.

Delete Par 0.3.6 in its entirety.
*

CONTRACTOR’S INSURANCE

1114 Strike “the
Owner as an a
Contractor’s neg
operations.”

” immediately following “(1)” and strike “and (2) the
I insured for claims caused in whole or in part by the
11 ts or omissions during the Contractor’s completed

OWNER’S LIABILITY INSURANCE %

*
Delete Paragraph 11.2 in its entirety. //(

PROPERTY INSURANCE O

Delete Paragraph 11.3 in its entirety and replace with the follow

11.3 The State will not provide Builder’s All Risk Insur: %the Project. The
Contractor and all Subcontractors shall provide pro rage for their
tools and equipment, as necessary. Any mandatory dedu@ equired by
the Contractor’s Insurance shall be the responsibility of the @ctor.

PERFORMANCE BOND AND PAYMENT BOND 0

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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12.2.2.1.1 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”.
% 12.2.2.2 Strike “one” and insert “two”.
/ /(2.2.2.3 Strike “one” and insert “two”.
% In second sentence, strike “one” and insert “two”.
ARTICLE 13: MISC EOUS PROVISIONS

13.1 GOVERN%\‘

Strike “except th @he parties have selected arbitration as the method of binding dispute
resolution, the Fedefa }ation Act shall govern Section 15.4.”

13.6 INTEREST < )

Strike “the date payment is due a
absence thereof, at the legal rate pre
located.” Insert “30 days of present
annual rate of 12% or 1% per month.

13.7 TIME LIMITS ON CLAIMS C}/(o
Strike the last sentence. OO

ate as the parties may agree upon in writing or, in the
from time to time at the place where the Project is
the authorized Certificate of Payment at the

Add the following Paragraph: A
13.8 CONFLICTS WITH FEDERAL STATUTES OR REGULATIO@/‘
13.8.1 If any provision, specifications or requirement of the Contract Do conflict or is
inconsistent with any statute, law or regulation of the government of th ied State of
America, the Contractor shall notify the Architect and Owner immediately u @covery.
ARTICLE 14: TERMINATION OR SUSPENSION OF THE CONTRACT 0
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% INITIAL DECISION

/ lete Paragraph 15.2.5 in its entirety and replace with the following:

Q}E The Architect will approve or reject Claims by written decision, which shall
state the reasons therefore and shall notify the parties of any change in the

¢ Contract Sum or Contract Time or both. The approval or rejection of a

/ laim by the Architect shall be subject to mediation and other remedies at

or in equity.
*

Delete Paragrap}@G and its subparagraphs in their entirety.

15.3 MEDIATION ,
15.3.1 Strike “bin @pute resolution” and insert “any or all remedies at law or
in equity”.
15.3.2 In the first sentence,&ﬁ“administered by the American Arbitration
£ i

Association in accord th its Construction Industry Mediation
Procedure in effect on the %he Agreement,” Strike “binding dispute
edids a

resolution” and insert “rem /w,and in equity”.

154 ARBITRATION :
Delete Paragraph 15.4 and its sub-sections in its entirety. A

END OF SECTION 00 73 13 :/b

0
5
e
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SECTION 00 73-14 - ADDITIONAL SUPPLEMENTAL GENERAL CONDITIONS

PART 1 GENERAL
1.01 , GENERAL CONDITIONS
é The General Conditions of the Contract for Construction, AIA Document A201, 1997 edition,
/ Avrticles 1 through 14 inclusive, is part of this contract and is bound herewith.
B

6ference to Articles herein are to AIA Document A201.

1.02 SUPPLE

I@IT Y CONDITIONS
*
A. The fo rovisions modify, change, delete from or add to AIA Document A201.

Where an% the General Conditions is modified or any paragraph, subparagraph or

clause thereo tified or deleted by these provisions, the unaltered provisions of that
article, paragraph, paragraph or clause shall remain in effect.

1.03 REFERENCETO DIVISIONQ RAL REQUIREMENTS

A. Certain provisions of Divis
administrative and work-relate

1, GENERAL REQUIREMENTS supplement the
isions of the GENERAL CONDITIONS.

B. Articles affected are cross referenced various sections of Division 1.

C. Throughout the entire document, wherever '@uitect" is stated, read "Engineer".

1.04 ARTICLE 1 - CONTRACT DOCUMENTS C}/(b
A. Paragraph 1.1 - Basic Definitions O
Add the following subparagraph: A

1.1.8  Terms and Definitions :/‘:

The following definitions apply to the terms listed below as used@ e Drawings
and in the Project Manual.

Approved: Accepted by the Engineer or authority enforcing standar@{y
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:

/ fer specifically to Division 1 for detailed procedures regarding substitutions of material

@Uor equipment.
/\

B. Paragr .7 - Permits, Fees and Notices
*

Add the @ﬁg:

3.75 Wher%’ aw at the site of the building requires a Certificate of Occupancy, the
Contract | obtain and pay for this Certificate and deliver it to the Owner.

1.06 ARTICLES5-SUBCONTR
A. Paragraph 5.2 - Award of Su cts and Other Contracts for Portions of the Work.

Add the following subparagraphs: 6\

5.2.6 For Public Works Contracts, t tractor shall not subcontract, sublet, sell,
transfer...work or materials to an orgeg#ation other than their own...without written
permission from the State. In case suc ssion is given, the Contractor will be
permitted to subcontract or sublet a portio f but shall perform with their own
organization, work amounting to not less tha rcent (10%) of the total contract
bid price, exclusive of General Condition Items&rhe d, and Profit.

1.07 ARTICLE 8 - TIME :
A. Paragraph 8.1.2 /0
Add the following: %

The Contractor shall begin work within ten (10) days following receipt of icial
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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11.5.3 Prior to delivery of the executed contract, the Contractor must deliver to the Owner

%,

s
Q

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 for by the Contractor and

&:ished by a surety company licensed in the State of Delaware. The Owner has the

tto demand proof that the parties signing the bonds are duly authorized to do so.

1.09 ARTICLE15-PR CE FOR DELAWARE LABOR
.

A. 151

152

The Con shall comply with the following provisions of Delaware Code, Title

29, Chapter Wn 6962:

In the construction @f allipublic works for the State or any political subdivision or by
persons contracting W e State or any political subdivision thereof, preference in
employment of labore men or mechanics, shall be given to bona-fide legal
citizens of the State who h blished citizenship by residence of at least 90 days
in the State. Each Public wor&léﬁract for the construction of public works for the
State or any political subdivisio f shall contain a stipulation that any person,
company, or corporation who violat Section shall pay a penalty to the Secretary
of Finance equal to the amount of com@ ign paid to any person in violation of
this section. /

Preference for Delaware Labor: Surety bon; e amount of 6% of the contract
or subcontract price are required for all non-residefit co tors for contracts within
the State of Delaware in which either:

1. The single contract or subcontract totals $20,000 ;r% or

2. The contract or sub-contract is a “cost-plus” contract Who@' ated cost -
and - profit totals $20,000 or more; or §

3. The aggregate of two or more contracts or subcontracts in a calen@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.

INSTRUCTIONS TO BIDDERS
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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
O/ of the Contract shall be borne by the successful bidder. All Delaware Laws in
/(‘ reference to construction shall be as binding as though quoted in full herein and their
O application shall be fully adhered to by all parties affected hereby. The Contractor

/\ shall furnish upon request any or all of the referenced items.
B. 16.2 idders shall be properly licensed and authorized to transact business in the State

are as provided for in the Delaware Code Title 30, Chapter 82502 and in

an pelaware Municipalities having jurisdiction to require such licensing
withi ographic boundaries of the site (s) where the work is to be performed
prior to t cution of any contract resulting from this bid. In the case of contracts

in excess of §70,090.00 which are competitively bid, such person shall have initiated
the license Ocgjocedure required by this subsection with the Division of

Revenue prior to, of in conjunction with, the submission of a bid on a contract, or in

the case of a subcont prior to the submission of a bid by the general contractor.
Proof of such a licens @Iiance shall be as determined by the Owner or their
designee.

C. 16.3  All bidders for public works prof

contractor and/or subcontractor
requirement of Title 29 Chapter 6962

shall insure that they have met all general
ing requirements in accord with the
iof 6 submitting a bid.

“/

1.11  ARTICLE 19 - INDEMNIFICATION BY THE CONTRAC 6\ID

SUBCONTRACTORS

A. 19.1 To the fullest extent permitted by law, the Contractolshall indemnify and hold
harmless the Owner, the Architect, the Consulting En a(‘and their agents and
employees from and against all claims, damages, losses afid g«penses, including
but not limited to attorney's fees, arising out of or resultin performance
of the work, provided that any such claim, damage, loss nse (1) is
attributable to bodily injury, sickness, disease or death, or t to or
destruction of tangible property (other than the work itself including\{ ss of
use resulting therefrom, and (2) is caused in whole or in part by an negl 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.

SUPPLEMENTAL GENERAL CONDITIONS TETRA TECH, INC.
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19.1.2 In any 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.

/}9.1.3.4 The obligations of the Contractor shall not extend to the liability of the Architect,
the Consulting Engineers or their agents or employees, arising out of (1) the
O/, preparation or approval of maps, drawings, opinions, reports, surveys, change
orders, design or specifications or (2) the giving of or the failure to give
G directions or instructions by the Architect, the Consulting Engineers or their
/ epts or employees provided such giving or failure to give is the primary cause
6) injury or damage.
*

19.2 IN IFICATION BY THE SUBCONTRACTORS

19.2.1 Contrac covenants and agrees that it will include the following
sulxcontracts entered into by the contractor for performance of

Gthe work on the project:

(1) To the r@ tent permitted by law, the Subcontractor shall
indemnify fld harmless the Owner, the Architect, the
Consulting Endip€ety and their agents and employees from and
against all claims, es, losses and expenses, including but not
limited to attorneys %@Lsing out of or resulting from the
performance of the wor yo ided that any such claim, damage,

loss or expense (1) is attributbly to bodily injury, sickness, disease
or death, or to injury to or deséon of tangible property (other
than the work itself) including t Icmuse resulting therefrom,
and (2) is caused in whole or in Pa any negligent act or
omission of the Subcontractor may be |i¢( gardless of whether
or not it is caused in part by a party indenig#ficgd hereunder. Such
obligation shall not be construed to negate, or otherwise
reduce any other right or obligation or indem ich would

otherwise exist as to any party or person des d in the
INDEMNIFICATION BY THE SUBCONTRACTO @ticle.

a. In any and all claims against the Owner, the ArchitQ 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

O/( to give is the primary cause of the injury or damage.

6 END OF SECTION 00 73 14
/\
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STATE QF LDELAWARE
DEPARTMENT OF LABOR
DIVISION OF INDUSTRIAL AFFAIRS
QFFICE OF LABOR LAW ENFORCEMENT
PHONE: (302) 451-34Z3

Mailing Address: Logated at:
225 CORPORATE BOULEVARR 225 CORPORATE BOULEVARD
SUITE 104 SUITE 104
KEWARK, DE 15702 NEWARK, DE 18702
PREVAILING WAGES FOR BUILDING CONSTRUCTTON EFFECTIVE MARCH 14, 2014
O!A:LASEIFICAMDN NEW CASTLE KENT SUSSEX
ASBEST KERS 21.87 26,94 39.20
BOILERMAKE S 65,47 33.22 48.83
BRICKLAYERS™, 46.08 48.08 48.08
CARPENTERS 2% 50,91 50.91 40.47
CEMENT FINISHEﬁE(T) 31.52 29.11 21.20
ELECTRICAL LINE WOEKERSA - 43.49 37.29 28.44
ELECTRICIANS 7&) N 62 10 62.10 62.10
ELEVATOR CONSTRUCTORS “/, 77.78 40.93 30.55
GLAZLERS R 65.60 £5.50 20.18
INSULATORS ¢ 51.48 51,48 51.48
IRON WORKERS 59.62 59.62 59.62
LABORERS /4 38,75 39.75 39.75
MILLWRIGHTS §3.53 63.53 50.10
PAINTERS ) 44 .94 44,94 i4.94
PILEDRIVERS ) 69.32 37.64 30.45
PLASTERERS NP/ 21.60 28.55 17.50
PLUMBERS/PLPEFITTERS /STEAMFITTERS 7 C)0.20 45.65 47.28
POWER EQUIPMENT OPERATORS \Sfile 55.31 24.13
ROOFERE - COMPOSITION ‘!Eﬁis 19.07 17.63
ROOFERS - SHINGLE/SLATE/ TILE 178 17.50 16.45
SHEET METAL WORKERS 53.20L K o §3.24 63,24
SOFT FLOOR LAYERS 47.12| YN 47.12 47.12
SPRINKLER FITTERS 52.73] NFpN  52.73 52.73
TERRAZZO/MARBLE/TILE FNRS 52.50 4 2.50 45 .45
TERRAZEZO/MARBLE/TILE STRS 60.28 .28 52.63
TRUCK DRIVERS 27.58) 644 20.03

CERTIFLED:_ ¢ ‘:%Z/f/ BY:

BPMINLISTRAZL = &FORCEMEN"I‘

NOTE: THESE RATES ARE PROMULGATED AND ENFORCED PURSUANT 10 THE PREVAILI@‘FE
REGULATIONS ADOLTED BY THE DEPARTMENT OF LABOR ON APRIL 3, 188z,
CLASEIFICATIONS OF WORKERS ARE DETERMINED BY THE DEPARTMENT OF LABOR. FOR
AGBTSTANCE IN CLASSIFYING WORKERS, OR FOR A COPY QF THE REGULATICMS

CLASSIFICATIONS, PHONE (302) 451-3423.

NON-REGISTERED APPRENTICES MUST BE SAID THE MECHANIC'S RATE. 17 71w

PROJECT: 20-2013 AASF Electrical Systems Upgrades at DEARNG, New Castle Coumty-

AE/PE J9%d %I 409971 J0 1430 FE99-89E-EHE SCIET PIBE/LT/ED
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SECTION 00 81 13 - GENERAL CONTRACTING REQUIREMENTS 008113

TABLE OF ARTICLES

1. %NERAL PROVISIONS
: o(nf?.
3, CONT@'@R

4. ADMINIST N OF THE CONTRACT

7

5. SUBCONTRACT

*
6. CONSTRUCTION BY %R OR BY SEPARATE CONTRACTORS
7. CHANGES IN THE WORK

8. TIME OO
9. PAYMENTS AND COMPLETION O@

10.  PROTECTION OF PERSONS AND PROPER
11.  INSURANCE AND BONDS : O
12.  UNCOVERING AND CORRECTION OF WORK

13. MISCELLANEOUS PROVISIONS : A

14. TERMINATION OR SUSPENSION OF THE CONTRACT O/‘

TETRA TECH, INC. GENERAL REQUIREMENTS
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ARTICLE 1:
11

111

%

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.

112 /(/Work including material purchases shall not begin until the Contractor is in receipt of a

1.2

121

ARTICLE 2:

ARTICLE 3:

3.1

3.2

@aﬁde State of Delaware Purchase Order. Any work performed or material purchases prior
issuance of the Purchase Order is done at the Contractor’s own risk and cost.

EQU *‘OF EMPLOYMENT OPPORTUNITY ON PUBLIC WORKS

For Public ojects financed in whole or in part by state appropriation the Contractor
agrees that du i performance of this contract:

1. The Contr w not discriminate against any employee or applicant for
employment ace, creed, color, sex or national origin. The Contractor will
lo

take positive stepso erfsure that applicants are employed and that employees are
treated during emp without regard to their race, creed, color, sex or national
origin. Such action sha de, but not be limited to, the following: employment,
upgrading, demotion or tra recruitment or recruitment advertising; layoff or
termination; rates of pay or o s of compensation; and selection for training,
including apprenticeship. The ctor agrees to post in conspicuous places
available to employees and applican ployment notices to be provided by the
contracting agency setting forth this no@h maination clause.

on behalf of the Contractor, state that all ified applicants will receive
consideration for employment without regard to race 4@ d, color, sex or national

origin.” :
OWNER //b

(NO ADDITIONAL GENERAL REQUIREMENTS - SEE SU ENTARY
GENERAL CONDITIONS) @

CONTRACTOR 0

2. The Contractor will, in all solicitations or adv%ents for employees placed by or

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.
0081 13/ Page 2 Project No. 76984-13013
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3.3

3.%
O

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

Work under the Contract, unless the Contract Documents give other specific instructions.

@ ontractor shall enforce strict discipline and good order among the Contractor's
effiploygé@s and other persons carrying out the Contract. The Contractor shall not permit
empl tof unfit persons or persons not skilled in tasks assigned to them.

7

The Contr@’ ryants to the Owner that materials and equipment furnished will be new and

of good qualit $s otherwise permitted, and that the work will be free from defects and in
conformance wit Contract Documents. Work not conforming to these requirements,
including substituti properly approved, may be considered defective. If required by
the Owner, the Cont furnish evidence as to the kind and quality of materials and

equipment provided.

Unless otherwise provided, the tor shall pay all sales, consumer, use and other similar
taxes, and shall secure and pay for e &d permits, fees, licenses, and inspections necessary

for proper execution of the Work. //(‘

The Contractor shall comply with and giv@ices required by laws, ordinances, rules,
regulations, and lawful orders of public authoritis ing on performance of the Work. The
Contractor shall promptly notify the Owner if the f s and Specifications are observed to
be at variance therewith. )6

The Contractor shall be responsible to the Owner f@e and omissions of the
Contractor's employees, Subcontractors and their agents and ees, and other persons
performing portions of the Work under contract with the Contra«:é

The Contractor shall keep the premises and surrounding area free fro lation of waste
materials or rubbish caused by operations under the Contract. At completi e Work the
Contractor shall remove from and about the Project all waste materia s&zbish, the
Contractor's tools, construction equipment, machinery and surplus materials. tractor

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

4

4:1.2 O/

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
cuments.

4.1.3 %&nts of Performance Bonds — The bond shall be in the form approved by the Office of
ana t and Budget. The bond shall be conditioned upon the faithful compliance and
perfo Cs by the successful bidder of each and every term and condition of the contract and

414

415

4.1.6

4.2

421

the prop s, specifications, and bid documents thereof. Each term and condition shall
be met at the’} nd in the manner prescribed by the Contract, Bid documents and the
specifications, ing the payment in full to every person furnishing material or performing
labor in the perforaanke of the Contract, of all sums of money due the person for such labor
and materiel. (The allalso contain the successful bidder’s guarantee to indemnify and
save harmless the St ency from all costs, damages and expenses growing out of

or by reason of the Contra cordance with the Contract.)

Invoking a Performance Bond = gency may, when it considers that the interest of the
State so require, cause judgement t nfessed upon the bond.

Within twenty (20) days after the date ofé of award of contract, the Bidder to whom the
award is made shall furnish a Performance B Labor and Material Payment Bond, each
equal to the full amount of the Contract price antee the faithful performance of all
terms, covenants and conditions of the same. Th are to be issued by an acceptable
Bonding Company licensed to do business in the St elaware and shall be issued in

duplicate.

Performance and Payment Bonds shall be maintained in full fofCe (warranty bond) for a
period of two (2) years after the date of the Certificate for Final P . The Performance
Bond shall guarantee the satisfactory completion of the Project and #ha Contractor will
make good any faults or defects in his work which may develop du%eriod of said
guarantees as a result of improper or defective workmanship, material or a s, whether
furnished by themselves or their Sub-Contractors. The Payment Bond shall gu that the
Contractor shall pay in full all persons, firms or corporations who furnish labor o ial or
both labor and material for, or on account of, the work included herein. The bonds | 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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O

4.3.2

4.4

441
4472
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
ims of liability which is or may be the result of the successful Bidder’s actions during the
formance of the Contract.

T e purghgse or nonpurchase of such insurance or the involvement of the successful Bidder in
a7 eguitable defense of any action brought against the successful Bidder based upon
famed pursuant to the Contract will not waive any defense which the State, its
agencies a s espective officers, employees and agents might otherwise have against
such claims, ‘@ ally including the defense of sovereign immunity, where applicable, and
by the terms of ;?tlon the State and all agencies, officers and employees thereof shall
not be financially r pble for the consequences of work performed, pursuant to said
contract.

RIGHT TO AUDIT RECOQO

The Owner shall have the right Tg it the books and records of a Contractor or any
Subcontractor under any Contract or ntract to the extent that the books and records
relate to the performance of the Contrac contract.

Said books and records shall be maintained b t@ tractor for a period of seven (7) years
from the date of final payment under the Prime ijf}t and by the Subcontractor for a period
of seven (7) years from the date of final payment u

? Subcontract.
SUBCONTRACTORS

SUBCONTRACTING REQUIREMENTS O/‘

All contracts for the construction, reconstruction, alteration or repair ublic building

(not a road, street or highway) shall be subject to the following provisioné

1. A contract shall be awarded only to a Bidder whose Bid is accom d by a
statement containing, for each Subcontractor category, the name and addr SS\y 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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Y

5.1.2 O/

513

5.1.4

5.2

521

5.3

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
bcontractor for a Subcontractor category shall be final and binding upon all Bidders, and no
ion of any nature shall lie against any awarding agency or its employees or officers because

{)fdecision in this regard.

“Contract has been awarded, the successful Bidder shall not substitute another
r any Subcontractor whose name was set forth in the statement which
b ’Without the written consent of the awarding Agency.

accompani

No Agency shall %t to any substitution of Subcontractors unless the Agency is satisfied
that the Subcontractdr, }name is on the Bidders accompanying statement:

A. Is unqualified to p@ the work required,;

B. Has failed to execute a reasonable Subcontract;

C. Has defaulted in the perforﬁ&}l on the portion of the work covered by the
Subcontract; or /

D. Is no longer engaged in such business. %0

PENALTY FOR SUBSTITUTION OF SUBCONT RS

Should the Contractor fail to utilize any or all of the Subcont in the Contractor’s Bid
statement in the performance of the Work on the public biddinghe Contractor shall be
penalized in the amount of 10% of said subcontract. The Agenc%etermine to deduct
payments of the penalty from the Contractor or have the amount paiddir,
Any penalty amount assessed against the Contractor may be remitted

in part, by the Agency awarding the Contract, only if it is established to the
Agency that the Subcontractor in question has defaulted or is no longer en
business. No claim for the remission or refund of any penalty shall be grante
application is filed within one year after the liability of the successful Bidder accr 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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5.3.1 The selection of any Contractor to perform asbestos 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.

5.4 STANDARDS OF CONSTRUCTION FOR THE PROTECTION OF THE PHYSICALLY
HANDICAPPED

54 All Contracts shall conform with the standard established by the Delaware Architectural
Accessibility Board unless otherwise exempted by the Board.

5.5 /XDNTRACT PERFORMANCE

55.1 d{Urm entering into a Public Works Contract that neglects or refuses to perform or fails to
h its terms, the Agency may terminate the Contract and proceed to award a new
Contr@
accorda

way require the Surety on the Performance Bond to complete the Contract in
the terms of the Performance Bond.

ARTICLE 6: CONSTRUC@BY OWNER OR SEPARATE CONTRACTORS

6.1 The Owner reserve ight to simultaneously perform other construction or operations
related to the Proje Owner's own forces, and to award separate contracts in
connection with other porti@ns of the Project or other Projects at the same site.

6.2 The Contractor shall afford th r and other Contractors reasonable opportunity for
access and storage of materials and'e ent, and for the performance of their activities, and
shall connect and coordinate their adST with other forces as required by the Contract

Documents. :

ARTICLE 7: CHANGES IN THE WORK /‘

7.1 The Owner, without invalidating the Contract, may anges in the Work consisting of
Additions, Deletions, Modifications or Substitutions, W e Contract Sum and Contract
completion date being adjusted accordingly. Such changeSin ork shall be authorized
by written Change Order signed by the Professional, as authorized agent, the
Contractor and the Owner.

7.2 The Contract Sum and Contract Completion Date shall be adjusted ov@ Ily executed
Change Order. é

7.3 The additional cost, or credit to the Owner resulting from a change in the Wor @I be by
mutual agreement of the Owner, Contractor and the Architect. In aII cases, this cos edit
shall be based on the ‘DPE’ wages required and the “invoice price” the
materials/equipment needed.

7.3.1 “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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7.3.3

%,

ARTICLE 8:

8.1

8.2

8.3

8.4

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

/(/@ven and one half percent (7.5%) on the subcontractors work. These mark-ups shall include

osts including, but not limited to: overhead, profit, bonds, insurance, supervision, etc. No

p is permitted on the work of the subcontractors subcontractor. No additional costs shall

be allgygey for changes related to the Contractor’s onsite superintendent/staff, or project

mana fess a change in the work changes the project duration and is identified by the
CPM sch@There will be no other costs associated with the change order.

TIME O;’

Time limits, if any, stgted in the Project Manual. By executing the Agreement, the
Contractor confirms ipulated limits are reasonable, and that the Work will be
completed within the anticiQated time frame.

If progress of the Work is dela%ny time by changes ordered by the Owner, by labor
disputes, fire, unusual delay in deliv bnormal adverse weather conditions, unavoidable

casualties or other causes beyond t %ractors control, the Contract Time shall be
extended for such reasonable time as the may determine.

Any extension of time beyond the date flxe@(completlon of the construction and
acceptance of any part of the Work called for b ontract, or the occupancy of the
building by the Owner, in whole or in part, prewoust pletion shall not be deemed a
waiver by the Owner of his right to annul or terminate thé ract for abandonment or delay
in the matter provided for, nor relieve the Contractor of full regg |b|||ty

SUSPENSION AND DEBARMENT O/‘

Per Section 6962(d)(14), Title 29, Delaware Code, “Any Contractor % to perform a

public works contract or complete a public works project within the time sc stablished
by the Agency in the Invitation To Bid, may be subject to Suspension or Deb for one
or more of the following reasons: a) failure to supply the adequate labor supply

r 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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1
s O

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.”

TAINAGE

chtlon 6962(d)(5) a.3, Title 29, Delaware Code: The Agency may at the beginning of
works project establish a time schedule for the completion of the project. If the
ekiyed beyond the completion date due to the Contractor’s failure to meet their

j the Agency may forfeit, at its discretion, all or part of the Contractor’s

retainage.

This forfeiture of: @age also applies to the timely completion of the punchlist. A punchlist
will only be prepar the mutual agreement of the Owner, Architect and Contractor.
Once the punchlist i Il three parties will by mutual agreement, establish a schedule
for its completion. Should m tion of the punchlist be delayed beyond the established date
due to the Contractor’s o meet their responsibilities, the Agency may hold
permanently, at its discretion, a of the Contractor’s retainage.

PAYMENTS AND COMPLETION 6\/
APPLICATION FOR PAYMENT O

ument G702. There will be a five

Applications for payment shall be made upon ,qu,gb
percent (5%) retainage on all Contractor's monthly ingoiges until completion of the project.
This retainage may become payable upon receipt of a eQuired closeout documentation,
provided all other requirements of the Contract Documen h%en met.

A date will be fixed for the taking of the monthly account of w
Contractor's itemized application for payment, such application wi
found necessary, and approved for the amount. Statement shall be s

ne. Upon receipt of
ited, modified, if
to the Owner.

Section 6516, Title 29 of the Delaware Code annualized interest is not to e@ 12% per
annum beginning thirty (30) days after the “presentment” (as opposed to the (@ 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.
llowing such a request, no payment will be made until these receipted bills have been

@elved by the Owner.

9.3 SUBS TIAL COMPLETION

931 When th@ng has been made suitable for occupancy, but still requires small items of
miscellane , the Owner will determine the date when the project has been
substantially ¢ §d

9.3.2 If, after the Work h n substantially completed, full completion thereof is materially
delayed through no f ontractor, and without terminating the Contract, the Owner

may make payment of the(balafice due for the portion of the Work fully completed and
accepted. Such payment sh made under the terms and conditions governing final
payment that it shall not constit iver of claims.

9.3.3 On projects where commissioning is‘%;d the commissioning work as defined in the
specifications must be complete prior to vnce of substantial completion.

9.4 FINAL PAYMENT C’/

94.1 Final payment, including the five percent (5%) retain etermined appropriate, shall be
made within thirty (30) days after the Work is fully&let d and the Contract fully
performed and provided that the Contractor has submi he following closeout
documentation (in addition to any other documentation require ewhere in the Contract
Documents):

94.1.1 Evidence satisfactory to the Owner that all payrolls, material bills, a%indebtedness

connected with the work have been paid, 0

94.1.2 An acceptable RELEASE OF LIENS, @0
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 Consent of Surety to final payment.

94.1.38 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 The Contractor shall be responsible for initiating, maintaining, and supervising all safety
O precautions and programs in connection with the performance of the Contract. The
/ /@ontractor shall take all reasonable precautions to prevent damage, injury or loss to: workers,
sons nearby who may be affected, the Work, materials and equipment to be incorporated,
%isting property at the site or adjacent thereto. The Contractor shall give notices and
cdmply gith applicable laws ordinances, rules regulations, and lawful orders of public
auth earing on the safety of persons and property and their protection from injury,
damage; s, The Contractor shall promptly remedy damage and loss to property at the
site cause ole or in part by the Contractor, a Subcontractor, or anyone directly or
indirectly em }by any of them, or by anyone for whose acts they may be liable.

10.2 The Contractor shal the Owner in the event any existing hazardous material such as
lead, PCBs, asbesto ¥ gncountered on the project. The Owner will arrange with a
qualified specialist for the fentification, testing, removal, handling and protection against
exposure or environmenta ion, to comply with applicable regulation laws and
ordinances. The Contractor an itect will not be required to participate in or to perform
this operation. Upon completion”gf/tissg work, the Owner will notify the Contractor and
Architect in writing the area has been &r and approved by the authorities in order for the
work to proceed. The Contractor shall documentation from the authorities of said
approval.

10.3 As required in the Hazardous Chemical Informatlo/ ‘of June 1984, all vendors supplying
any materials that may be defined as hazardous, mus@ e Material Safety Data Sheets for
those products. Any chemical product should be consmé hazardous if it has a warning
caution on the label relating to a potential physical or h Itmrd, if it is known to be
present in the work place, and if employees may be exposed €n ormal conditions or in
any foreseeable emergency situation. Material Safety Data Sheet@e provided directly
to the Owner along with the shipping slips that include those pro g

10.4 The Contractor shall certify to the Owner that materials incorporated into tr@o k are free of
all asbestos. This certification may be in the form of Material Safety Data t (MSDS)
provided by the product manufacturer for the materials used in construction, as sp@d oras
provided by the Contractor.

TETRA TECH, INC. GENERAL REQUIREMENTS
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ARTICLE 11: INSURANCE AND BONDS

111

Y

11.2 O/

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

/e'ﬂ required insurance certificates called for herein, and submit one (1) copy of each

tificate, to the Owner, within 20 days of contract award.

cove fuded herein, include coverage for injury to or destruction of any property arising
out of th e of or structural injury to any building or structure due to demolition work
and eviden e coverages shall be filed with and approved by the Owner.

The Contractor's {@(t Damage Liability Insurance shall, in addition to the coverage noted
herein, include covefa ‘3 all real and personal property in their care, custody and control
damaged in any way & actor or their Subcontractors during the entire construction
period on this project.

Bodiwry Liability and Property Damage Liability Insurance shall, in addition to the

Builders Risk (including Stand
during the entire construction peri

ended Coverage Insurance) on the existing building

Il not be provided by the Contractor under this
contract. The Owner shall insure the #g building and all of its contents and all this new
alteration work under this contract durirt@’ep#ire construction period for the full insurable
value of the entire work at the site. r Aowever, that the Contractor and their
Subcontractors shall be responsible for insuringdﬁ @ materials (installed and stored) and
their tools and equipment whenever in use on & ject, against fire damage, theft,
vandalism, etc.

Certificates of the insurance company or companies stating the nt and type of coverage,
terms of policies, etc., shall be furnished to the Owner, within 2 ys of contract award.

The Contractor shall, at their own expense, (in addition to the abo%ry the following
forms of insurance: O

Contractor's Contractual Liability Insurance %

Minimum coverage to be: 0

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

%,

s

11.7.3 Q'ﬁmobile Liability Insurance

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

Mini erage to be:
Bodily @/ $1,000,000 for each person
? + $1,000,000 for each occurrence
Property Dam Q/O $ 500,000 per accident

11.7.4 Prime Contractor's and Su@gconiractors' policies shall include contingent and contractual
liability coverage in the sa jrignum amounts as 11.7.1 above.

11.7.5 Workmen's Compensation (inclun%ployer's Liability):

11.75.1 Minimum Limit on employer's | to be as required by law.

11.7.5.2 Minimum Limit for all employees w @one site.

*

11.7.6 Certificates of Insurance must be filed with the O ranteeing fifteen (15) days prior
notice of cancellation, non-renewal, or any change in co\gfages and limits of liability shown
as included on certificates. A

11.7.7 Social Security Liability O

11.7.7.1 With respect to all persons at any time employed by or g@e ayroll of the
Contractor or performing any work for or on their behalf, or in connection @or arising out
of the Contractor’s business, the Contractor shall accept full and exclusive lgaQiity for the
payment of any and all contributions or taxes or unemployment insurance, Id age
retirement benefits, pensions or annuities now or hereafter imposed by the Govern the
United States and the State or political subdivision thereof, whether the same be meastited 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

12.1 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
O 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
/(pecial warranty required by the Contract Documents. The provisions of this Article apply to

@rk done by Subcontractors as well as to Work done by direct employees of the Contractor.

12.2 At an@ during the progress of the work, or in any case where the nature of the defects
shall f’that it is not expedient to have them corrected, the Owner, at their option, shall
have the deduct such sum, or sums, of money from the amount of the contract as they
consider justts .adjust the difference in value between the defective work and that
required unde )ﬁ t including any damage to the structure.

ARTICLE 13: MISCELLANEOUS ISIONS
13.1 CUTTING AND PATCHI@
13.1.1 The Contractor shall be respo eYfor all cutting and patching. The Contractor shall

coordinate the work of the various t }é/olved.

13.2 DIMENSIONS

13.2.1 All dimensions shown shall be verified by th@ actor by actual measurements at the
project site. Any discrepancies between the dravii d specifications and the existing
conditions shall be referred to the Owner for adjustme e any work affected thereby has
been performed. :

13.3 LABORATORY TESTS :

shall be made by bureaus, laboratories or agencies approved by the O eports of such
tests shall be submitted to the Owner. The cost of the testing shall b &for by the

Contractor. @

13.3.2 The Contractor shall furnish all sample materials required for these tests and shal iver
same without charge to the testing laboratory or other designated agency when and where
directed by the Owner.

13.3.1 Any specified laboratory tests of material and finished articles to be |V\%d in the work

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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13.5

1351

%,

/}NAR RANTY

13.6

13.6.1

13.7

13.7.1

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.

GLASS REPLACEMENT AND CLEANING

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.

%eriod of two (2) years from the date of substantial completion, as evidenced by the date
of fina eptance of the work, the Contractor warrants that work performed under this
contr pforms to the contract requirements and is free of any defect of equipment,
materia o( manship performed by the Contractor or any of his subcontractors or
suppliers. ey, manufacturer's warranties and guarantees, if for a period longer than two
(2) years, shal recedence over the above warranties. The Contractor shall remedy, at
his own expens ,;?such failure to conform or any such defect. The protection of this
warranty shall be in @in the Contractor's Performance Bond.

REPORTING < )

Contractor who is awarded ¢ ust report contract amounts awarded to all listed
subcontractors. Information to rep &Ss.included in the chart below. If subcontractor is

considered a minority, women or vete ed business, please identify if they are registered
with the State of Delaware, Office of SuppfielDiversity.

SUBCONTRACTOR | SUBCONTRACTOR SUBCONTRA% IS SUBCONTRACTOR
CATEGORY NAME CONTRACT

MINORITY, WOMEN OR
AMOUNT VETERAN OWNED?

13.8

13.8.1

BUY AMERICAN ACT @0

Section 810 of Article V111 (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:

141

%,

14.2 /f

TERMINATION OF CONTRACT

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.

che continuation of this Agreement is contingent upon the appropriation of adequate state,
)€Geral funds, this Agreement may be terminated on the date beginning on the first fiscal
year f ich funds are not appropriated or at the exhaustion of the appropriation. The
Own rminate this Agreement by providing written notice to the parties of such non-
appropri Il payment obligations of the Owner will cease upon the date of termination.
Notwithst foregoing, the Owner agrees that it will use its best efforts to obtain
approval of ne@g funds to continue the Agreement by taking appropriate action to request
adequate funds to @nue the Agreement.”

ENI@ECTION 008113
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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. ference to specific sections of Bidding and Contract Documents further herein will be by
ign number only.

1.03 WOF@LUDED

A. Briefly, an force, it is the intent of this Project Manual and of the accompanying
drawings that ntractor shall provide the following:

1. The purpos is project is to return the current Paint Room to a fully functional
and code co tmg facility to serve the needs of the Army Aviation Support
Facility at the DeI areJArmy National Guard located in New Castle, Delaware.

2. The current HVAC e tservmg the Paint Room is original to the building
making it approximately e (45) years old. During a Building Addition and
Renovation project in 200 ulpment was disconnected and abandoned in
place.

3. The goal is to provide a proper envirdnghe meet the requirements for the spray

painting of various aircraft components )Building.
1.04 WORK NOT INCLUDED O

A. Asbestos Material: If material is encountered which may 0@1 asbestos and must be
disturbed, do not touch the material. Notify the Asbestos Section W Division of Facilities
Management in writing. Within fourteen (14) calendar days, t sion of Facilities
Management will perform laboratory tests to determine if there is asbes{é( asbestosis nota
danger, the Contractor will be directed to proceed without change. If the 'aI is ashestos
and must be handled, the Division of Facilities Management will directa N

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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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

protect them from damage, injury or loss. All damage or loss to any property or building

orders of any public authority having jurisdiction for the safety of persons or property or to
% materials shall be remedied by the Contractor no matter how such damage or loss is caused.

/ AJOR SUB-CONTRACTORS

A. @&to the Bid Form for the listing of Sub-Contractors and Addresses.

B. For s ity, all sub-contracts and sub-contractors will be referred to further herein as
Contracty@mtractors respectively.
1.07 DRAWINGS f ECIFICATIONS
A. It is the intent of th€ gegdifications and drawings to include under each item all materials,

apparatus and labor rres€sed roperly install, equip, adjust and put into perfect operation
the respective portions of t?@llaﬁons specified and to so interconnect the various items or
sections of the work as to fo mplete and properly operating whole.

B. Any apparatus, machinery, small |o mentioned in detail which may be found necessary
to complete or perfect any portlon installations in a substantial manner and in
compliance with the requirements stated, Wfipled or intended shall be furnished without extra
cost to the Owner. This shall include all ials, devices or methods peculiar to the
machinery, apparatus or systems furnished and él?#d.by the Prime Contractor or any sub-

contractor. /O

C. In referring to drawings, figured dimensions take pre@wce ver scale measurements.
Discrepancies must be referred to the Engineer for decision. E ntractor shall certify and
verify all dimensions before ordering material or commencing w

D. Any work called for in the specifications but not mentioned or sho he drawings, or
called for in the drawings but not mentioned in the specifications, shal ed asthough
called for in both.

E. When any device or part of equipment is referred to herein in the singular num h as
"the pump", such reference shall be deemed to apply to as many such devices as re d 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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1.08

%

/(/bbor, including overtime, material and equipment necessary for prompt restoration of such

1.09

CONTINUITY OF SERVICES

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.

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.

Should any Contractor inadvertently interrupt any service, they shall immediately furnish all
vice and/or system at no additional cost to the Owner.
I\/é"H OF PROCEDURE

*
The dra l ompanying these specifications are diagrammatic and intended to cover the
approxima elative location of all material, equipment and systems.

*
Installation, con ;?u and interconnection of all components of these systems shall be,
complete and made ¥ @rdance with the manufacturers’ instructions and best practices.

Each Contractor shall erect @ts of equipment to be furnished by them under their contract
at such time and in such ma @ot to delay or interfere with other Contractors on the job.

All piping and conduit shall be plu% required during construction to prevent entrance of

dirt and other foreign objects. //(‘

Before material is ordered or any work @ormed, each Contractor shall verify all
measurements, including lines, grades, pipes, cpguit work elevations at the building and
shall be responsible for the correctness thereof. a compensation will be allowed on
account of differences between actual dimension and nfeaguzements and those indicated in the
Contract Drawings. Any discrepancies discovered sha submitted to the Engineer for
consideration before proceeding with the work. A

Each Contractor shall lay out their work and be responsible for th?
grades, etc., for all interior piping, and conduit, etc., included in Co

accordance with the intent expressed thereby; and all the physical con 0 be met at the
building and finished grade, and shall be responsible for accuracy thereof. tablishment
of the location of all work shall be performed in consideration of the finished ¥ In case of
conflict, equipment shall be relocated without cost to the Owner, as directed by ineer,
regardless of which equipment was installed first. &

lishment of heights,
cuments, in strict

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

A.

%,

s

C.

1.11

1.12

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.

he successful bidder for this work shall be responsible for all damage to other work caused
@his workmen or through the neglect of his workmen on the site.

or@e care shall be expected at all times in performing the work. It shall be the

respo y of the successful bidder to repair or replace all damaged property, the damage
for whicf@p anyone working under his direction is responsible.

MATERIALS%’ QUIPMENT

All materials and
standards specified

All equipment offered unde: specifications shall be limited to products regularly
produced and recommended for's€ ratings in accordance with engineering data or other
comprehensive literature made avai the public and in effect at the time of opening of
bids.

Items such as valves, motors, starting equi ibration isolating devices, and all other
equipment and material, where applicable and p fble shall each be of one manufacturer.

Equipment shall be installed in strict accordance with cturers’ instructions for type and

capacity of each piece of equipment used. The Contra#fog# shall obtain these instructions
which will be considered part of these specifications. Type Q

FASTENINGS 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, WS:

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

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.

6 Cleaning, polishing, waxing of their work as required.

1.14

1.15

A‘ér‘ teg®og and acceptance by the Engineer, each Contractor shall thoroughly clean all
mate «quipment involved in their Contract to the satisfaction of the Engineer.

PROTEC

*

Exercise every p@ion to exclude dust, dirt and all other foreign materials from rooms

during construction. 0

All piping, materials and @ories having finish polished chrome plated surfaces and
machine, finished or unpai Qfaces of equipment furnished under these specifications
shall be given athick coat of an rotection grease and carefully covered with thick cloth
or heavy building paper held secur@ ace to protect the finish against damage during the

entire period of construction. /

All openings in pipes, fittings, conduit, and @l #ther materials shall be effectively sealed to

exclude dirt, sand and other foreign materials: "

Exercise every precaution to exclude dust, dirt,l other foreign materials from
m

switchgear rooms, relays, meters and transformer and nical equipment rooms during
construction.  All relays, meters and mechanical equi mntained with electrical

components shall be protected with heavy paper held in plac pproved mastic tape to
exclude fine dust and particles. &

EQUIPMENT DEVIATIONS OO

Refer to SUBSTITUTIONS Article of Section 00 10 00 0

Where Prime or Sub-Contractors propose to use an item of equipment othe%that
specified as the standard of design and construction or detailed on drawings, the provisions of
this referenced article shall apply.

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. All alternate and/or substitute prices shall include the cost of all items affecting the work of all
other trades.
1.16 GUARANTEE
A. 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
/@Uarantee period each Contractor shall repair or replace, at their own expense, any materials,

ipment or workmanship in which defects may develop and they shall also provide free
for all equipment and systems involved in their contract during this guarantee period.

C. Guar bémll also include restoration to its original condition of all adjacent work that must

be distur O)ulfilling this guarantee.

D. All such repai@/’ r replacements shall be made without delay and at the convenience of
the Owner. é

E. Guarantees furnishe tractors and/or equipment manufacturers shall be counter-
signed by the related Contr{ctor®or joint and/or individual responsibility for subject item.

F. Manufacturers’ equipment gua%@r warranties extending beyond the guarantee period
described above shall be transferre @f Owner along with the contractor's guarantees.

1.17 AS-BUILT DRAWINGS /

A During the course of the work, maintain a recor@ fddrawings on which shall be marked
the actual physical location of all piping, valves, edi t, conduit, feeders, outlets, access
panels, controls, actuators, etc., including all invert e igans.

B. Include all Addendum items, response to RFI’s (field directi hange order items and

underground obstructions.

C. At project completion, obtain a clean set of prints and AutoCAD 200{‘ CD’S from the
Engineer. Make a set of reproducibles. Neatly transfer all the records%t information
on to the reproducibles and AutoCAD 2006/2010 CD.

D. Provide five (5) prints of these reproducibles, one (1) set for the State Archives, e (1)
set along with the reproducibles themselves and AutoCAD 2006/2010 CD’s to O . In
addition, attach one (1) complete set of prints to each of the Operating and Maintenance
Instructions.

E. 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

Y

Yo

1.2

1.3

A

RELATED DOCUMENTS

011000

Drawings and general provisions of the Contract, including General and Supplementary

Conditions and other Division 01 Specification Sections, apply to this Section.

Secti@ﬂudes:

Access to site.
Coordination with o
Work restrictions.

1. Proj mation.

2. Work covg Contract Documents.
3. Constructi le.

4. General requi fs of Contract.

5. Owner-furnishe cts.

6.

7.

8.

PROJECT INFORMATION

%

Project Identification: DEARNG AASF ELE/%‘ AL SYSTEM UPGRADE

1. Project Location: New Castle County, Dela . /
*

25

Owner: Delaware Army National Guard
Address: Delaware National Guard
Armed Forces Reserve Center
250 Airport Road
New Castle, DE 19720
Architect: Tetra Tech Inc.
1. Address: 240 Continental Drive, Suite 200, Newark, DE 19713.

Project Representative: Bill Davis, DEARNG.

%
'OO

5
e

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”.

Building Code in Effect for Project: International Building Code, 2009.

TETRA TECH, INC.
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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

O located in New Castle, Delaware. This includes replacing the Facility’s original
/ Panelboards, Low-voltage Transformers and equipment serving the Hangar, Hangar
upport Rooms, Offices and the Cold Storage Building; the existing underground Feeder

uctors serving the facility; the original 1978 I.T.E. Imperial Corporation 2000 Amp,

7 NAC and 1600 Amp, 208/120 VAC Switchboard (MDP1 through MDP4) and

the 3 A Transformer. The original Motor Control Center will be removed in its
entire ade as needed the HVAC Equipment, Fire Alarm, Exit and Emergency
Lighting afety) Systems for the Main Electric Room 139; and repair Switchgear
MDP5’s Po gement Meter.

B.  Type of Contract: Prmec@l e constructed under a single prime contract.

15 CONSTRUCTION SCHEDULE< )

A.  The Work shall be conducted in acco%with the following schedule:

1. Commencement of construction date\%f
2. Substantial Completion date: TBD. %

3. Final completion date: TBD. //(‘

16 GENERAL REQUIREMENTS OF CONTRACT : A

A.  Electric Power Service from EXxisting System: Electric power from exjéting system is available
for use. Provide metering, connections and extensions of services as for construction
operations. Separate metering for field offices from that for other constructi rposes.

1. Construction Use Charges: Arrange for electric power service LQ rges 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 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

O/‘ materials.

(a.) , Schedule and coordinate with Contracting Officer all deliveries to minimize use of
/‘ aprons, driveways and entrances by construction operations.
b. dule and coordinate with Contracting Officer all deliveries to minimize space
jime requirements for storage of materials and equipment on-site.

2. Do not en(%ﬂg site with materials or equipment. Confine stockpiling of materials

to the areas d by the Owner’s Representative. If storage is necessary, obtain and
pay for such stora ond the secure perimeter or off site.

3. Lock automotive ty icles, such as passenger cars and trucks and other mechanized
or motorized con { uipment when parked and unattended to prevent
unauthorized use. Do nof{leave such vehicle or equipment unattended with the motor
running or the ignition key in

4. Parking areas for employees 0
project, and it shall be the responsi
in this designated area and not any

ontractor shall be designated in the vicinity of the
i of the Contractor to require its personnel to park
hich may interfere with the Owner’s normal

operations.
5. The Contractor will be briefed informally t%day of work as to applicable protocols.

/0
C.  Condition of Existing Building: Maintain portions of ex{ ilding affected by construction
operations in a weathertight condition throughout constructi riod. Repair damage caused

by construction operations.

18 COORDINATION WITH OCCUPANTS :/‘

A.  Owner Occupancy: Owner will occupy site and existing and adjacent buil |uring entire
construction period with the exception of areas under construction. Coopera th Owner
during construction operations to minimize conflicts and facilitate Owner usage. rm the
Work so as not to interfere with Owner's day-to-day operations. Maintain existing e less
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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2. Notify Project Representative not less than 72 hours in advance of activities that will
affect Owner's operations.
1.9 WORK RESTRICTIONS
A.  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.

B. %ite Work Hours: Limit work to normal business working hours of 7:00 a.m. to 3:30 p.m.,
onghy through Friday, except as otherwise indicated. Movement of materials is not permitted
in G @ occupied areas during normal business hours, unless otherwise approved by Project’s

Repre
1. Othe ay Hours: Must be scheduled in advance with the Project’s Representative.
2. Weeken > Must be scheduled in advance with the Project’s Representative.

C.  Existing Utility Inte%’s: Do not interrupt utilities serving facilities occupied by Owner or
others unless permitte u@ the following conditions and then only after providing temporary
utility services according irements indicated:

1. Notify Project Represent@ot less than 72 hours in advance of proposed utility
interruptions. VQ

2. Obtain Project Representati itten permission before proceeding with utility
interruptions. %

D. Noise, Vibration, and Odors: Coordinate opefgi#Ofs that may result in high levels of noise and
vibration, odors, or other disruption to Owner occ with Owner.
1. Notify Project Representative not less than 7 ‘in advance of proposed disruptive
operations.

2. Obtain Project Representative’s written permission gf0)e proceeding with disruptive

operations. A

E. Indoor Air Quality (IAQ): Protect existing building’s indoor air qualy, including control of
emissions and moisture control during construction. Develop a constr

AQ management
plan to be followed. é

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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e. Isolate work areas to prevent contamination of clean or occupied spaces.

f. Continuously maintain and regularly inspect areas and 1AQ measures to prevent
contamination of building areas.

g. Provide adequate ventilation, including, but not limited to:
1)  Appropriate air filtration, including filter replacement.

¢ h. Schedule construction operations involving wet products prior to packaged dry
O products to the greatest extent possible.

/‘ Vacuum carpeted and soft surfaces with a high-efficiency particulate arrestor

O (HEPA) vacuum.
/\

PART 2 - PRODUCTS (N@ed)

PART 3 - EXECUTION (Not u!w?
El\{@ECTION 01 10 00

O
N

TETRA TECH, INC. SUMMARY
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012500

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.

12 %MARY
A hi tion specifies administrative and procedural requirements for handling and processing
Cont odifications.

B. Related Sec@nclude the following:

1. Division Qﬂlon “Allowances” for procedural requirements for handling and
processing

1.3 MINOR CHANGES IN ORK
A.  The Architect will issue su nstructlons authorizing Minor Changes in the Work, not

involving adjustment to the Cont ct SUm or the Contract Time, on AIA Document G710,
“Architect’s Supplemental Instructio

14 PROPOSAL REQUESTS 6\

A.  Owner-Initiated Proposal Requests: The Archéc‘ ill issue a detailed description of proposed
changes in the Work that may require adjustment %ontraat Sum or the Contract Time. If
necessary, the description will include supplemental zeed Drawings and Specifications.

1. Proposal Requests issued by the Architect are for in ion only. Do not consider
them instructions either to stop work in progress or to eKegdite the proposed change.

2. Within time specified in Proposal Request after receipt of Pr Request, submit a
guotation estimating cost adjustments to the Contract Sum and ontract Time
necessary to execute the change. Refer to procedures outlined ir{th#” Supplementary
Conditions of the Contract. 0

B.  Contractor-Initiated Proposals: If latent or unforeseen conditions require modl@ s to the
Contract, Contractor may propose changes by submitting a request for a change to chitect.
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

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 STRUCTION CHANGE DIRECTIVE

A. Worl@l ge Directive: The Architect may issue a Work Change Directive on AIA

Docum 714. Work Change Directive instructs Contractor to proceed with a change in the
Work, for s gnt inclusion in a Change Order.

designates e fopte be followed to determine change in the Contract Sum or the

1.  WorkC tive contains a complete description of change in the Work. It also
Contract Time" /

B.  Documentation: Maintain @;ecords on a time and material basis of work required by the
Work Change Directive.

1. After completion of change, s t an itemized account and supporting data necessary to
substantiate cost and time adjus to the Contract.

PART 2 - PRODUCTS (Not Used) //‘c

*

PART 3 - EXECUTION (Not Used) //O

25

¢
/'bO
$

e

END OF SECTION 012500
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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

MARY

A.  Thi ion includes administrative provisions for coordinating construction operations on the
Proje }gding, but not limited to, the following:

1 Gene jgct coordination procedures.
2 Coor Drawings.

3 Administr and supervisory personnel.
4 Project mee

N7

*
B.  Each contractor shall pa@ in coordination requirements. Certain areas of responsibility
will be assigned to a specifj tor.

C. Related Sections: The following §ectigns contain requirements that relate to this Section:
1. Division 01 Section “Closeout r@.\res” for coordinating Contract closeout.
13 COORDINATION 6\//(‘

A.  Coordination: Coordinate construction operation%ed in various Sections of the
Specifications to ensure efficient and orderly installa each part of the Work. Coordinate
construction operations, included in different Sections t end on each other for proper
installation, connection, and operation. O

1. Schedule construction operations in sequence required to‘obtgifl %§e best results where
installation of one part of the Work depends on installation dt oty components, before
or after its own installation.

2. Coordinate installation of different components with other contra o%nsure
maximum accessibility for required maintenance, service, and repai

3. Make adequate provisions to accommodate items scheduled for later inst@' n.

B. If necessary, prepare memoranda for distribution to each party involved, outlining sp
procedures required for coordination. Include such items as required notices, reports, & Qg}t 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.

NookrwdE

Y

D. %servation: Coordinate construction activities to ensure that operations are carried out with
onWation given to conservation of energy, water, and materials.

1.4 susr@(h
A.  Coordinatio ?ﬁngsz Prepare Coordination Drawings if limited space availability
necessitates ma utilization of space for efficient installation of different components or if
coordination is re @p;installation of products and materials fabricated by separate entities.

1. Indicate relation@ components shown on separate Shop Drawings.

2. Indicate required in @yequence&

B.  Staff Names: Within 15 days of gtartifg construction operations, submit a list of principal staff
assignments, including superinten other personnel in attendance at the Project site.
Identify individuals and their duties a onsibilities; list addresses and telephone numbers,
including home and office telephone numb€rgyProvide names, addresses, and telephone
numbers of individuals assigned as standby absence of individuals assigned to the
Project.

1. Post copies of list in the Project meeting room,@pgorary field office, and by each

temporary telephone. /O

A.  General: Schedule and conduct meetings and conferences at the Prg) ite, unless otherwise

indicated. O/‘
S ep

1. Attendees: Inform participants and others involved, and individual resence is
required, of date and time of each meeting. Notify the Owner and the Ay ct of

scheduled meeting dates and times.
Agenda: Prepare the meeting agenda. Distribute the agenda to all invited at :

3. Minutes: Record significant discussions and agreements achieved. Distribute V\"S
meeting minutes to everyone concerned, including the Owner and the Architect, in3
days of the meeting.

15 PROJECT MEETINGS

N

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.

PROJECT MANAGEMENT & COORDINATION TETRA TECH, INC.
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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.

Sybmittal procedures.
rfation of Record Documents.
the premises.
Re(

ility for temporary facilities and controls.
Parki figbility.

Office, y( d storage areas.
Equipmentﬁ/ ies and priorities.
First aid.

Security. /

Progress cleaning.

Working hours.

\9%
N T

&)

~eTOoS 3T AT

C.  Progress Meetings: Conduct progress me at bimonthly intervals. Coordinate dates of
meetings with preparation of payment requ .

1. Agenda: Review and correct or approve m f previous progress meeting. Review
other items of significance that could affect pr dnclude topics for discussion as
appropriate to status of the Project.

a. Contractor’s Construction Schedule: Review pr@s since the last meeting.
Determine whether each activity is on time, ahead 0f s le, or behind schedule,
in relation to the Contractor’s Construction Schedule.“D ine how construction
behind schedule will be expedited; secure commitments f rties involved to
do so. Discuss whether schedule revisions are required to € at current and
subsequent activities will be completed within the Contract Tj

b. Review present and future needs of each entity present, including @&{owing:
1) Interface requirements. @
2)  Sequence of operations. 0

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.

TETRA TECH, INC. PROJECT MANAGEMENT & COORDINATION
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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.

progress meeting where revisions to the schedule have been made or recognized.

¢ a. Schedule Updating: Revise the Contractor’s Construction Schedule after each
O/( Issue revised schedule concurrently with the report of each meeting.

*

PART 2 - PRO%‘S ?EOI Used)

PART 3 - EXECUTION ed)

O//.

&ND OF SECTION 01 31 00

(o7
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013120

SECTION 01 31 20 - PAYROLL REPORTS

PART 1 - GENERAL
1.1 RELATED DOCUMENTS

%] Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

12 su@)m(

A. Thi ion,includes administrative and procedural requirements for schedules and reports
required @)per performance of the Work, including:
*

1. State (@w\/are Payroll Reports.
*
B. Related Sections:% llowing Sections contain requirements that relate to this Section:
1. Division 01 Secti ications for Payment" specifies requirements for submittal

of the Schedule o
2. Division 01 Section "Pr@teetings" specifies requirements for submittal and

distribution of meeting an @erence minutes.

1.3 SUBMITTAL PROCEDURES 6\

A.  Coordination: Coordinate preparation and pudcegsing of schedules and reports with
performance of other construction activities. a

1.4 PAYROLL REPORTS O//

*

A.  State of Delaware Payroll Reports: As required by the S%Delaware, Section 6960, Title
29, of the Delaware Code, payroll wages shall be reported wéek Q e Delaware
Department of Labor, Division of Industrial Affairs, 4425 Nort arket Street, Wilmington,
DE 19802, phone 302-761-8200. Forms shall be available at the abgvesgddress. A sample
copy of the form is attached under contract forms, State of Delaware %Report.

PART 2 - PRODUCTS (Not Applicable) S

Q

PART 3 - EXECUTION (Not Applicable) 0

END OF SECTION 01 31 20
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013200
SECTION 01 32 00 — CONSTRUCTION PROGRESS
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.Q¢SUMMARY

A f Section includes administrative and procedural requirements for documenting the progress
cyﬁ?uction during performance of the Work, including the following:

inary Construction Schedule.

Contrag ’s Construction Schedule.
Sub @5 hedule.

Daily co Q&on reports.
Material lo ’orts.
Field conditiowp

ts.
Construction pho%)hs.

B. Related Sections include t

NookrwdE

=

Division 01 Section “Paym
2. Division 01 Section “Project
distributing meeting and conferenc tes.

Division 01 Section “Submittal Proc ” for submitting schedules and reports.

4. Division 01 Section “Closeout Procedu submitting photographic negatives as
Project Record Documents at Project close

13 DEFINITIONS //(’

A.  Activity: A discrete part of a project that can be identified ning, scheduling, monitoring,
and controlling the construction project. Activities included in a@cong#\ction schedule consume
time and resources.

edures” for submitting the Schedule of Values.
ent and Coordination” for submitting and

@

1. Critical activities are activities on the critical path. They must stQ finish on the

planned early start and finish times. @
2. Predecessor activity is an activity that must be completed before a giv @/ity can be
started. 0
B.  CPM: Critical path method, which is a method of planning and scheduling a constru%
project where activities are arranged based on activity relationships. Network calculatio
determine when activities can be performed and the critical path of Project.

C.  Critical Path: The longest continuous chain of activities through the network schedule that
establishes the minimum overall Project duration and contains no float.

D. Event: The starting or ending point of an activity.

E. Float: The measure of leeway in starting and completing an activity.

TETRA TECH, INC. CONSTRUCTION PROGRESS
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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.

Free float is the amount of time an activity can be delayed without adversely affecting the
early start of the following activity.

Total float is the measure of leeway in starting or completing an activity without
adversely affecting the planned Project completion date.

element.

%Major Area: A story of construction, a separate building, or a similar significant construction

G.

H. Net
relatio

stone: A key or critical point in time for reference or measurement.

@zgram: A graphic diagram of a network schedule, showing activities and activity
p

1.4 susmm@‘

A.  Qualification Dat s and persons specified in “Quality Assurance” Article and in-

completed projects with grggect names and addresses, names and addresses of architects and

house scheduling pe :to demonstrate their capabilities and experience. Include lists of

owners, and other informa

}fled
B.  Submittals Schedule: Submit thr@ies of schedule. Arrange the following information in a

tabular format: O

agrwbdE

Scheduled date for first submittal.

Specification Section number and tit );
Submittal category (action or informati

Name of subcontractor.

Description of the Work covered. O

C.  Contractor’s Construction Schedule: Submit three prlnte of initial schedule, one a
reproducible print and one a blue- or black-line print, large er@ to show entire schedule for

entire construction period.

D

D. CPM Reports: Concurrent with CPM schedule, submit three printed c@; of each of the
0

following computer-generated reports. Format for each activity in rep

contain activity

number, activity description, original duration, remaining duration, early st te, early finish
date, late start date, late finish date, and total float.

1.

2.

3.

Activity Report: List of all activities sorted by activity number and then ear%date,
or actual start date if known.

Logic Report: List of preceding and succeeding activities for all activities, sorted
ascending order by activity number and then early start date, or actual start date if known.
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.

CONSTRUCTION PROGRESS TETRA TECH, INC.
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15 QUALITY ASSURANCE

A.  Scheduling Consultant Qualifications: An experienced specialist in CPM scheduling and
reporting.

1.6 COORDINATION

A.  Coordinate preparation and processing of schedules and reports with performance of
&construction activities and with scheduling and reporting of separate contractors.

B. Qoordinate Contractor’s Construction Schedule with the Schedule of Values, list of
ontracts, Submittals Schedule, progress reports, payment requests, and other required
th and reports.

1.
invol

2. Coor ch construction activity in the network with other activities and schedule
them in guence.

% time commitments for performing critical elements of the Work from parties
v,
é

< y *
PART 2 - PRODUCTS /0
2.1 SUBMITTALS SCHEDU@/

A.  Preparation: Submit a schedule - ittals, arranged in chronological order by dates required
by construction schedule. Include tinfe ghquired for review, resubmittal, ordering,
manufacturing, fabrication, and deliverya@n establishing dates.

1. Coordinate Submittals Schedule with ubcontracts, the Schedule of Values, and
Contractor’s Construction Schedule.

2. Final Submittal: Submit concurrently with the@ plete submittal of Contractor’s
Construction Schedule. O

2.2 CONTRACTOR’S CONSTRUCTION SCHEDULE (CPM S@DU E)

A.  CPM Schedule: Prepare Contractor’s Construction Schedule using'a network analysis
diagram. .
1. Develop network diagram in sufficient time to submit CPM schedul n be
accepted for use no later than 15 days after date established for the Noti oceed..

2. Establish procedures for monitoring and updating CPM schedule and for re
progress. Coordinate procedures with progress meeting and payment request
3. Use “one workday” as the unit of time. 0

B.  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:

TETRA TECH, INC. CONSTRUCTION PROGRESS
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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.

/9 Subnetworks on separate sheets are permissible for activities clearly off the critical

path.
2.3 REPORTS
*

A. Daily Construcl/ orts: Prepare a daily construction report recording the following

information conc @vgnts at Project site:

1. List of subcontra{?t Project site.

2. List of separate con Project site.

3. Approximate count at Project site.

4. High and low temperatureg{and general weather conditions.

5. Accidents.

6. Meetings and significant decisi

7. Unusual events (refer to special repéft

8. Stoppages, delays, shortages, and 10s3e8,

9. Meter readings and similar recordings. /‘

10. Emergency procedures.

11.  Orders and requests of authorities having juris@ .

12.  Change Orders received and implemented. /

13.  Construction Change Directives received. O

14.  Services connected and disconnected. O

15.  Equipment or system tests and startups. A
16. Partial Completions and occupancies.

17.  Substantial Completions authorized. O/‘

B.  Material Location Reports: At monthly intervals, prepare a comprehensiv materials
delivered to and stored at Project site. List shall be cumulative, showing materi reviously
reported plus items recently delivered. Include with list a statement of progress 0 delivery
dates for materials or items of equipment fabricated or stored away from Project sit€.

C.  Field Condition Reports: Immediately on discovery of a difference between field condit&x
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
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013300

SECTION 01 33 00 - SUBMITTAL PROCEDURES

PART 1 - GENERAL
11 RELATED DOCUMENTS

Conditions and other Division 01 Specification Sections, apply to this Section.

&%

A.  Secti des requirements for the administrative and procedural requirements for submitting
Shop Drawi@roduct Data, Samples, and other submittals.
*

%Drawings and general provisions of the Contract, including General and Supplementary

1. Process @ied submittals for the Project electronically through designated email
system.

/O’
1.3 DEFINITIONS

A. Action Submittals: Written agd glaphic information and physical samples that require
Architect's responsive action. Abt# bmittals are those submittals indicated in individual
Specification Sections as "action sub !

B. Informational Submittals: Written and gr nformatlon and physical samples that do not
require Architect's responsive action. Sub may be rejected for not complying with
requirements.  Informational submittals are @se submittals indicated in individual

Specification Sections as "informational submittals.

used for representing documents in a device-independent isplay resolution-independent
fixed-layout document format. A

D. Email System: A method to transmit certain electronic submittals een the Contractor,
Architect, and Owner, via email.

C.  Portable Document Format (PDF): An open standard %t licensed by Adobe Systems

1. For consistency, the standard file format will be PDF. Convert pap@ Is and other
file formats to PDF prior to submission.

2. In the event of system malfunction, submittals shall be processed in accordan% 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.
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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.
% For Samples, provide electronic submittal of Sample cover sheet, identifying location and
tual delivery date of Samples. Deliver Samples to location (Architect’s office, Project
etc.) as directed by the Architect.

/‘

1.4 COLOR SC@IT_E

A.  Color Schedule: WQO]dnsert number of days> days after date of Notice of Award,
submit a complete roposed manufacturers and complete product designations (i.e.
model, grade, series, pr line, etc.) for each item requiring color selection by Architect.

15 SUBMITTAL ADMINISTRATI@QUIREMENTS

A.  Coordination: Coordinate prepara processing of submittals with performance of
construction activities. 0

1. Coordinate each submittal with fa jon, purchasing, testing, delivery, other
submittals, and related activities that requirdsgduential activity.

2. Where indicated, submit all submittal items T

()‘ﬂéd for each Specification Section
concurrently.

O

3. Coordinate transmittal of different types of submittals fér relddgd parts of the Work so
processing will not be delayed because of need to revie ittals concurrently for
coordination.

a. Architect reserves the right to withhold action on a al requiring

coordination with other submittals until related submittals are’re @ .

B.  Processing Time: Allow sufficient time for submittal review, including time fo*g ittals.
No extension of the Contract Time will be authorized because of failure to transmit ytals
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

nu copies as initial submittal.

D. (e:@ttals: Make resubmittals in same form and, for non-electronic submittals, in the same

1. Note gdieyand content of revision in label or title block and clearly indicate extent of
revisisgy ,*
2. Resubmi/@ﬁtals until they are marked with approval notation from Architect.

3. Refer to S%aw Conditions for provisions allowing Owner to obtain

reimbursement e Contractor for amounts paid to the Architect for evaluation of
certain resubmittals:

E. Distribution: Furnish copies of(fina¥ submittals to manufacturers, subcontractors, suppliers,
fabricators, installers, authorities hawgf@yurisdiction, and others as necessary for performance of
construction activities.

F. Use for Construction: Retain complete c&& f submittals on Project site. Use only final
action submittals that are marked with approv. ion from Architect.

PART 2 - PRODUCTS O//‘
(@)

2.1 SUBMITTAL PROCEDURES, GENERAL : A

A.  General Submittal Procedure Requirements: Prepare and submit8ubmittals required by
individual Specification Sections. Types of submittals are indicated i 'yeu'dual Specification

Sections.
2.2 ELECTRONIC SUBMITTAL PROCEDURES %
A.  Use the designated email system for submittals in this Article. 0

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:

O a. Printed performance curves.
b. Clearances required to other construction, if not indicated on accompanying Shop

/(‘ Drawings.

C.  Shop ;ﬁ?ngs: Prepare Project-specific information, drawn accurately to scale. Do not base
Shop Draw@n reproductions of the Contract Documents or standard printed data, unless

submittal b /‘Architect's digital data drawing files is otherwise permitted.
1. Preparatio illustrate requirements in the Contract Documents. Include the
following infdwgfaiian, as applicable:

a. Identificatio ducts
b.  Schedules. /
C. Compliance with sp@j standards.
d. Notation of dimensio lished by field measurement.
e. Relationship and attach adjoining construction clearly indicated.
f. Seal and signature of professj engineer if specified.
D.  Product Schedule: As required in individual jcation Sections, prepare a written summary

indicating types of products required for the W¢r d their intended location. Include the

following information in tabular form: "

1. Type of product. Include unique identifier for e@r duct indicated in the Contract
Documents or assigned by Contractor if none is indic eﬁ
i

2. Manufacturer and product name, and model number if a %
3. Number and name of room or space.
E.  Qualification Data: Prepare written information that demonstrates capiiies and experience

of firm or person. Include lists of completed projects with project names a dresses, contact
information of architects and owners, and other information specified.

s
F. Certificates: @

1. Welding Certificates: Prepare written certification that welding procedures and p&gnnel
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! O?Reports:

aterial Test Reports: Submit reports written by a qualified testing agency, on testing
@; pncy's standard form, indicating and interpreting test results of material for compliance

M‘Peq irements in the Contract Documents.
&

2. Prod Reports: Submit written reports indicating that current product produced by
manufac vmplies with requirements in the Contract Documents. Base reports on
evaluation Jerformed by manufacturer and witnessed by a qualified testing
agency, or on éhensive tests performed by a qualified testing agency.

3. Preconstruction Test [e] Submit reports written by a qualified testing agency, on
testing agency's staRg¥a W, indicating and interpreting results of tests performed
before installation of proQuct,¥for compliance with performance requirements in the
Contract Documents.

4, Compatibility Test Reports: SUQ ports written by a qualified testing agency, on
testing agency's standard form, indisss nd interpreting results of compatibility tests
performed before installation of produ lude written recommendations for primers
and substrate preparation needed for adhesi

5. Field Test Reports: Submit written reports mQ.g( and interpreting results of field
tests performed either during installation of produc ter product is installed in its final
location, for compliance with requirements in the Con u&ocuments.

H.  Research Reports: Submit written evidence, from a model co nization acceptable to
authorities having jurisdiction, that product complies with building codginseffect for Project.

l. Warranty: Submit sample warranties as required in individual Specificatioy@ions.

J. Design Data: Prepare and submit written and graphic information, including, b
performance and design criteria, list of applicable codes and regulations, an
Include list of assumptions and other performance and design criteria and a summar
Include load diagrams if applicable. Provide name and version of software, if any,
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.

2. 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.

( ECTRONIC SUBMITTAL PROCEDURES

A Samp it Samples for review of kind, color, pattern, and texture for a check of these
characterlst ith other elements and for a comparison of these characteristics between
submittal a )ﬁ component as delivered and installed.

1. Transmlt at contain multiple, related components such as accessories together
in one submit )c

2. Identification: Atta /
Generic description @ple.

Product name and na O‘uanufacturer.

Sample source.

Number and title of applica cification Section.

ples at Project site, available for quality-
nstruction activity. Sample sets may be
@ gciated with each set.

I on unexposed side of Samples that includes the following:

ooow

3. Disposition: Maintain sets of approv
control comparisons throughout the courseof
used to determine final acceptance of constr

4. Samples for Initial Selection: Submit manufactur( lor charts consisting of units or
sections of units showing the full range of colors, tex , ynd patterns available.

a. Number of Samples: Submit two full sets of avd@ choices where color,

pattern, texture, or similar characteristics are requir be selected from
manufacturer's product line. Architect will return one ittal with options

selected. b
5. Samples for Verification: Submit full-size units or Samples of size in prepared
from same material to be used for the Work, cured and finished in manner ¥ed, and
physically identical with material or product proposed for use, and that show f e of

color and texture variations expected. Samples include, but are not limited\8d, 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.

B.  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.

Number and title of related Specification Section(s) covered by subcontract.
3. @)mit subcontract list in the following format:

a. ber of Copies: Four paper copies of subcontractor list, unless otherwise
?ted. Architect will return one copy.

C.  Key Personnel N%qlater than 15 days after date of Notice of Award, submit a list of key
personnel assignme )1 uding superintendent and other personnel in attendance at Project
site.

1. Identify individuals dnduties and responsibilities; list addresses and telephone
numbers, including emer@lency, office, and cellular telephone numbers and email

addresses. O
a. Number of Copies: Fou% copies of key personnel list, unless otherwise

indicated.

D. Closeout Submittals and Maintenance MateriQmeittals: Comply with requirements

specified in Division 01 Section "Closeout Procedu eo R

E.  Maintenance Data: Comply with requirements specified r®/ision 01 Section "Operation and
Maintenance Data."
2.4 DELEGATED-DESIGN SERVICES O
A.  Performance and Design Criteria: Where professional design services ?@tifications by a
design professional are specifically required of Contractor by the Contrac

nts, provide
products and systems complying with specific performance and design criteria I

d.
1. If criteria indicated are not sufficient to perform services or certification requi%mit
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.

Sign and date statement certifying that submittal has been reviewed, checked, and
Eproved for compliance with the Contract Documents.

3.2 ARC%T'S ACTION

A.  General: A £ will not review submittals that do not bear Contractor's approval and will
return them With@ion.

B.  Action Submittals: Qz{'ct will review each submittal, make marks to indicate corrections or
revisions required, and eé it. Architect will mark submittal appropriately to indicate action,

as follows:

1. Final Unrestricted Releasf: Where the submittal is marked "Approved," the Work
covered by the submittal m ed provided it complies with the Contract Documents.
Final acceptance will depend 0 ompliance.

2. Final-but-Restricted Release: Where(& bmittal is marked "Approved as Noted," the
Work covered by the submittal may p provided it complies both with Architect's
notations and corrections on the submittal e Contract Documents. Final acceptance
will depend on that compliance.

3. Resubmit: Where the submittal is marked "Ap Revise and Return Corrected
Copies," the Work covered by the submittal may pro ;9rowded it complies both with
Architect's notations and corrections on the submitt Contract Documents.
Revise submittal according to Architect's notations and co s and return corrected
copies. Final acceptance will depend on that compliance.

4. Rejected: Where the submittal is marked "Rejected," do not pr @Wlth the Work
covered by the submittal. Prepare a new submittal for a product t lies with the
Contract Documents.

5. Incomplete - Resubmit: Where the submittal is marked "Incomplete, Submlt%nal
Information,” do not proceed with the Work covered by the submittal. Prepare adeional
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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D. Incomplete submittals are unacceptable, will be considered nonresponsive, and will be returned
for resubmittal without review.

E. Limit information submitted to specific products indicated. Do not submit extraneous matter.
Submittals containing excessive extraneous matter will be returned for resubmittal without
review.

F. Submittals not required by the Contract Documents may be returned by the Architect without

&action.
3.3 % UIRED SUBMITTALS

A Pr @he following submittals:

/\

1. Shop ings:

*

a. <I@7roducts requiring Shop Drawings>.
2. Product Dataa/'

a. <Insert prt@@aquiring Product Data>.

3. Samples: < )
a. <Insert products requi%mplep.

4, Other Submittals: 6)(

a. <Insert type of submittal and prod requiring that type of submittal>.]
C)/:.

END OF SECTION 01 33 00

Attachment[s]: Cover Sheet

2
/\
'OO
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e
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CONTRACTOR: SUBMITTAL DATE / /
Check following as applicable:
[1 First Submission
ARCHITECT: Tetra Tech Inc. -/ Re-submission
PROJECT IDENTIFICATION RESERVED FOR USE BY TETRA TECH
) ACTION SUBMITTAL.:
Architect’s
Projg#t No.: 200-76984-13013 J Approved
roj me: AASF Electrical System Upgrades
o [J  Approved As Noted
Locati X
PRODUCT IDEN ATION [0  Approved, Revise and Return
Corrected Copies
Specification Se »
_ O  Rejected
Submittal No.
Name of Product: 4'3 | [J  Incomplete, Submit Additional Information
O‘ INFORMATIONAL SUBMITTAL:
Name of Manufacturer: ol ]  No Action Taken
v /
SUBCONTRACTOR .
\Q/ [J Returned for Resubmittal
“ ! Reviewed By:
SUPPLIER O Date:
/) Reviewed only for the limited purpose of checking for conformance
T4 ith information given and the design concept expressed in the Con-
RELATIONSHIP TO STRUCTURE t Documents. Review not conducted for the purpose of determin-
Building accuracy and completeness of other details such as dimensions
Name d gflantities, or for substantiating instructions for installation or
per of equipment or systems, all of which remain the respon-
sibilit tractor as required by the Contract Documents.
(Room #) (Room Name) Review Bnstitute approval of safety precautions or of any
. constructio ethods, techniques, sequences or procedures.
Contract Drawing No.:

DEVIATION FROM CONTRACT DOCUMENTS:

CONTRACTOR COMMENTS:

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
st receive the contractor’s check prior to sending PDF'’s.

For Aut type files, the cost is $100 per electronic drawing, regardless of the number of
e requesting. The Use and Indemnification Agreement is to be signed by the Prime
Contractor. Sh a subcontractor, such as a steel fabricator, ductwork detailer, desire electronic
files, they would to pursue this request through their Prime Contractor who has the contract
with the Client.

Due to the inherent va
limit the drawings types
drawings. Typical detail she
drawing file.

the company of our typical details and our other standards, we
we will release via this indemnification form to plan type
not to be released in the form of an electronic AutoCAD

In addition, our internal individ%lans will not be released; we limit what the

contractor can purchase to the actual indgvidtial contract drawings.

After the Prime Contractor has determined the m?er of drawings that they will need, fill out the
following two pages. The second page of the for d Use and Indemnification Agreement —
Business Office, needs to be sent to the Business OTig ?A\/ith the Contractor’s check made out to
Tetra Tech. We will not release electronic files until we reg€iye this form and the check.

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 tractor further acknowledges all requests for electronic files require a pre-payment of $100/file (Each individual drawing in the set
of Contlacfy@cuments represents 1 file), regardless of the number of files requested, prior to receiving said files from Tetra Tech.

Now, therefoQﬁactor hereby warrants and covenants that it will abide by the following provisions:

/O A. Indemnification

1. Inconsideration of perg#Ssion tguse electronic files or media, including but not limited to electronic files of drawings created by use of computer,
for the Work of this Project op «Q d which the Contractor has requested from Tetra Tech, the Contractor, to the fullest extent permitted by law,
hereby agrees to indemnify €0d §¥d karmless Tetra Tech, its agents, employees, officers , directors and consultants from and against any and all
claims, damages, losses and exys :’nc!uding any attorneys' fees, arising out of, resulting from or in connection with any and all use of said

electronic materials, but only if s , damage, loss or expense is caused in whole or in part by the Contractor, its employees, agents, officers,
directors, or any other party directl r@l}/ employed by any of them or any party for whose acts any of them may be liable, regardless of
whether or not it is caused by a party i 1Xed hereunder. Such obligation shall not be construed to reduce or negate any other right or
obligation of indemnification that would exist as to any party hereto. This indemnification shall not apply to the liability of the
indemnitee arising out of its own negligence® TR indemnification shall not be limited in any way because of any limitation on damages,
compensation or benefits under any statute, la rn ental requirement of any sort.

2. The following shall be included within the definition of@es" herein: (a) any time expended by the indemnified party of its employees,
agents, officers and directors at their usual and customaryeQidliggrates, as well as all out-of-pocket expenses such as long-distance telephone calls,
costs of reproduction, expenses of travel and lodging; (b) all @ and expenses of experts, consultants, engineers, and any other party retained by
the indemnified party reasonably required to defend the claim osts, including reasonable attorneys' fees, incurred in bringing any action to
enforce the provisions of this indemnification. The following shall B#igeluded within the definition of "action" herein: any case brought in any
state or federal court, any arbitration, any mediation, and any similar o r resolution of any dispute herein, and shall also include any
counterclaim or third-party action in any such forum. /‘

B. Use and Co

*
1. Tetra Tech’ instruments of service are furnished without guarantee of compatibility vée Contractor’s software or hardware, and Tetra Tech’
sole responsibility for the electronic media is to furnish a replacement for defective disl n thirty (30) days after delivery to Contractor.

Tech will not be held liable for the completeness or correctness of the electronic media after an‘accep eriod of thirty (30) days after delivery

2. Because data stored on electronic media can deteriorate undetected or be modified without T€tragglech’ knowledge, the Contractor agrees that Tetra
sly submitted pursuant to the Prime

of the electronic files. Tetra Tech does confirm the accuracy of the final sealed hard copy drawing
Agreement for this Project.

—

3. The electronic files are submitted to the Contractor for a thirty (30) day acceptance period. During this pel |<{‘
examine these files, and any errors detected during this time will be corrected by Tetra Tech. Any changes re
will be considered additional services to be performed on a time and materials basis, at Tetra Tech’s standard’co

ontractor may review and
after the acceptance period
rms and conditions.

4.  Tetra Tech retains ownership of the printed hard copy Drawings and Specifications and the electronic media. The Con@r granted a license
for their use, but only in the operation and maintenance of the Project. Use of these materials for modification, extension, o‘@nsion of this
Project or on any other project, unless under the direction of Tetra Tech, shall be without liability to Tetra Tech and Tetra &lsultants.

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
Prim%ractor Name
Prime o@;@r Address

Contact to Recé@nvoices

Tt | TETRA TECH

Project Name G + Delaware Army National Guard AASF Electrical System Upgrade
Project Number %}-76984-13013

*
Number of Drawing Files /O Each individual drawing in the set of Contract Documents represents 1 file)

List each Drawing # Requested /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

. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 RY

A ThIS mcludes requirements for temporary facilities and controls, including temporary
ut|I|t po facilities, and security and protection facilities.

B. Temporary )95’ include, but are not limited to, the following:

Sewers an
Water service tribution.
Sanitary facilitie J@Jdmg toilets, wash facilities, and drinking-water facilities.

Ventilation.

Electric power serV|

Lighting. < ’

C. Support facilities include, but are not% to, the following:

Dewatering facilities and drains. /
Project identification and temporary sig {‘:

oL

Waste disposal facilities.

Field offices.

Lifts and hoists. //(
Temporary elevator usage.

Temporary stairs.

Construction aids and miscellaneous services and fauhQ A

D. Security and protection facilities include, but are not limited to, the foI@ng:

Environmental protection. 0
Storm water control. O

Pest control. 0
Site enclosure fence. @
Security enclosure and lockup. 0
Barricades, warning signs, and lights.
Temporary enclosures.

Temporary partitions.

Fire protection.

NG~ E

©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.
Q/( Electric Service: Comply with NECA, NEMA, and UL standards and regulations for
porary electric service. Install service to comply with NFPA 70.

B. Tests spections: Arrange for authorities having jurisdiction to test and inspect each
temporary @before use. Obtain required certifications and permits.
*

15  PROJECT COM@QNS

A. Temporary Utilities:
use of temporary servi

liest feasible time, when acceptable to the Owner, change over from
0 Jise of permanent service.

1. Temporary Use of P cilities: Installer of each permanent service shall assume
responsibility for operationf mamtenance, and protection of each permanent service
during its use as a construct ility before the Owner’s acceptance, regardless of
previously assigned responsibi

B. Conditions of Use: The following condltloﬁ&?m to use of temporary services and facilities
by all parties engaged in the Work: /X

1. Keep temporary services and facilities clean ;

2. Relocate temporary services and facilities as re g% progress of the Work.

PART 2 - PRODUCTS

2.1 MATERIALS O

A. General: Provide new materials. Undamaged, previously used materials in iceable
condition may be used if approved by the Architect. Provide materials suital use

intended. 0
2.2 EQUIPMENT @0

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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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.

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.

units is prohibited.

&1. Use of gasoline-burning space heaters, open-flame heaters, or salamander-type heating

E. Elec

F. Power Distri

Heating Units: Listed and labeled, by a testing agency acceptable to authorities having
! urisdiction, and marked for intended use for type of fuel being consumed.

120-
button, and

Qutlets: Properly configured, NEMA-polarized outlets to prevent insertion of 110- to
into higher-voltage outlets; equipped with ground-fault circuit interrupters, reset
ight.

tem Circuits: Where permitted and overhead and exposed for
surveillance, wir its, not exceeding 125-V ac, 20-A rating, and lighting circuits may be
nonmetallic sheathe

PART 3 - EXECUTION ?

3.1

3.2

INSTALLATION, GENERg/O

A. Locate facilities where they will ser»@a roject adequately and result in minimum

B.

interference with performance of the W Relocate and modify facilities as required.

Provide each facility ready for use when ne%,avoid delay. Maintain and modify as
required. Do not remove until facilities are no r,needed or are replaced by authorized use
of completed permanent facilities.

TEMPORARY UTILITY INSTALLATION //

as facilities are cleaned and maintained in a condition acceptable t Pwner. At Substantial

A. Water Service: Use of the Owner’s existing water service fa WI be permitted, as long
Q&)

B.

Completion, restore these facilities to condition existing before initial u

1. Provide rubber hoses as necessary to serve the Project site.

2. Where installations below an outlet might be damaged by splllage 0 , provide a
drip pan of suitable size to minimize water damage. Drain accumulated romptly
from pans. (SR

Sanitary Facilities: Provide temporary toilets, wash facilities, and drinking-water fixtur
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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{7

%te Disposal Facilities: Provide waste-collection containers in sizes adequate to handle
n

3.3

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.

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.

te from construction operations. Containerize and clearly label hazardous, dangerous, or
Wry waste materials separately from other waste.

1. ;éqmr d by authorities having jurisdiction, provide separate containers, clearly labeled,
for ea e of waste material to be deposited.
*

OPERATION, @NATION, AND REMOVAL

Termination and Re%" Remove each temporary facility when need for its service has
ended, when it has bee ?ced by authorized use of a permanent facility, or no later than

Substantial Completion. te or, if necessary, restore permanent construction that may
have been delayed becaus nce with temporary facility. Repair damaged Work,
clean exposed surfaces, and replaCe cehstruction that cannot be satisfactorily repaired.

1. Materials and facilities that co temporary facilities are the property of the
Contractor. The Owner reserves ri &take possession of the Project identification
signs.

2. At Substantial Completion, clean and r permanent facilities used during
construction period. Comply with final cle€pigLrequirements in Division 1 Section
“Closeout Procedures.” /

END OF SECTION 01 50 0(6

2 ,0(/
/'bO
$

e
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016310
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.

@Drawings and general provisions of the Contract, including General and Supplementary
Oonditions and other Division 01 Specification Sections, apply to this Section.

1.2 ﬁWRY

A. This jOm includes administrative and procedural requirements for handling requests for
substitutions ggade after award of the Contract, but no later than 60 days after commencement of
*

the Work. ‘
77

B.  Related Sections: gwing Divisions contain requirements that relate to this Section:

1. Division 01 sp yf( e applicability of industry standards to products specified.
2. Division 01 specifie <@irements for submitting the Contractor's Construction Schedule

and the Submittal S
q@ts governing the Contractor's selection of products and

3. Division 01 specifies
product options. O
13 DEFINITIONS O
A.  Definitions in this Article do not change or %he meaning of other terms used in the

Contract Documents. c

B.  Substitutions: Changes in products, materials, equipr@( methods of construction required
by the Contract Documents proposed by the Contractor ard of the Contract are
considered to be requests for substitutions. The following considered to be requests for
substitutions:

1. Substitutions requested during the bidding period, and acce Addendum prior to
award of the Contract, are included in the Contract Documents e not subject to
requirements specified in this Section for substitutions. /\

N

Revisions to the Contract Documents requested by the Owner or Archfteg.
3. Specified options of products and construction methods included in the N} act

Documents.
4. The Contractor's determination of and compliance with governing regulatio rders
issued by governing authorities. 0

A.  Substitution Request Submittal: Substitution requests will only be considered during the
bidding period. Substitutions will not be considered after the bids are accepted.

14 SUBMITTALS

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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2. Identify the product or the fabrication or installation method to be replaced in each

request. Include related Specification Section and Drawing numbers.

3. 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.

those of the Work specified. Significant qualities may include elements, such as
performance, weight, size, durability, and visual effect.

¢ A detailed comparison of significant qualities of the proposed substitution with

Product Data, including Drawings and descriptions of products and fabrication and
installation procedures.
@ Samples, where applicable or requested.
/\ A statement indicating the substitution's effect on the Contractor's Construction
@dule compared to the schedule without approval of the substitution. Indicate
f

fect of the proposed substitution on overall Contract Time.
pmEggpmation, including a proposal of the net change, if any in the Contract

g The Co r's certification that the proposed substitution conforms to
requireme the Contract Documents in every respect and is appropriate for the
applications ifgiCated.

subsequently becom§ necgssary because of the failure of the substitution to
perform adequately.

4. Architect's Action: If necessar%rchitect will request additional information or
documentation for evaluation withi w;ek of receipt of a request for substitution.

'Cg‘ rights to additional payment or time that may

The Architect will notify the Contrac ceptance or rejection of the substitution
within two weeks of receipt of the reque e week of receipt of additional
information or documentation, whlcheverl @

a. Use the product specified if the Archite

()of make a decision on the use of a
proposed substitute within the time allocate

PART 2 - PRODUCTS A

SUBSTITUTIONS O

2.1
A.  Conditions: The Architect will receive and consider the Contractor's requ%stltutlon
when the following conditions are satisfied, as determined by the Architect wing
conditions are not satisfied, the Architect will return the requests without action e record
noncompliance with these requirements. 0
1 Revisions to the Contract Documents are not required.
2. Proposed changes are in keeping with the general intent of the Contract Documents.
3. The request is timely, fully documented, and properly submitted.
4 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.
5. 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.

The specified product or method of construction cannot be coordinated with other
materials and where the Contractor certifies that the proposed substitution can be
O coordinated.

he tractor's submittal and the Architect's acceptance of Shop Drawings, Product Data, or
Sam constructlon activities not complying with the Contract Documents do not
constltu a;eptable or valid request for substitution, nor do they constitute approval.

*

PART 3 - EXECUTION @(pplicable)

*

7

D OF SECTION 01 63 10
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017329
SECTION 02 73 29 — CUTTING AND PATCHING
PART 1 - GENERAL

11 RELATED DOCUMENTS

Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 O(WRY

A. This gﬁ includes procedural requirements for cutting and patching.

%Drawings and general provisions of the Contract, including General and Supplementary

B. Related Se /mlude the following:

1. Divisions h 09 Sections for specific requirements and limitations applicable to
cutting and p ‘individual parts of the Work.

13 DEFINITIONS %

A.  Cutting: Removal of in-place ¢ Gon necessary to permit installation or performance of

other Work.

B.  Patching: Fitting and repair work remeS\/[(restore surfaces to original conditions after

installation of other Work.
:C}/c.

A.  Structural Elements: Do not cut and patch structural eler%v a manner that could change

14 QUALITY ASSURANCE
their load-carrying capacity or load-deflection ratio.

B.  Operational Elements: Do not cut and patch operating elements an;j lated components in a
manner that results in reducing their capacity to perform as intended é?.result in increased
maintenance or decreased operational life or safety. Operating elements me the following:
List below is an example only. Revise to suit Project's operating syst Gjth advice of

counsel, delete below if Architect's approval is not required. If list is deleted) & option in
paragraph above.

Fire-suppression systems. 0
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.

%

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 %CTS
2.1 MATERIA@
*

A.  General: Com requirements specified in other Sections.

B. In-Place Materials: Q'aterials identical to in-place materials. For exposed surfaces, use
materials that visually ﬁ%in—place adjacent surfaces to the fullest extent possible.

1. If identical materiaISQQ ilable or cannot be used, use materials that, when installed,
will match the visual and finctidnal performance of in-place materials.
PART 3 - EXECUTION 06\
3.1 EXAMINATION O

A.  Examine surfaces to be cut and patched and conditio ¥ which cutting and patching are to
be performed. O
1. Compatibility: Before patching, verify compatibility wih anghsuitability of substrates,

including compatibility with in-place finishes or primers.
2. Proceed with installation only after unsafe or unsatisfactor@nditions have been
corrected. /\
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.

O 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

/G?iginal condition.

Cuttir@@t in-place construction by sawing, drilling, breaking, chipping, grinding, and similar

operations,@ing excavation, using methods least likely to damage elements retained or

adjoining c ugtion. If possible, review proposed procedures with original Installer; comply

with original In @ewritten recommendations.

1. In general, U gd or small power tools designed for sawing and grinding, not
hammering and d@)ing. Cut holes and slots as small as possible, neatly to size
required, and with um disturbance of adjacent surfaces. Temporarily cover

N

openings when not i
Finished Surfaces: Cut or @om the exposed or finished side into concealed surfaces.
3. Concrete or Masonry: C a cutting machine, such as an abrasive saw or a

diamond-core drill. 0

4. Mechanical and Electrical Service s&t off pipe or conduit in walls or partitions to be
removed. Cap, valve, or plug and aining portion of pipe or conduit to prevent
entrance of moisture or other foreign m er cutting.

5. Proceed with patching after construction o 63 requiring cutting are complete.

*
Patching: Patch construction by filling, repairing, refim{ closing up, and similar operations
following performance of other Work. Patch with dirébl) seams that are as invisible as
possible. Provide materials and comply with installatioré.lirements specified in other

D

1. Inspection:  Where feasible, test and inspect patched ar@aﬂer completion to
demonstrate integrity of installation. /‘

2. Exposed Finishes: Restore exposed finishes of patched area;@i extend finish
restoration into retained adjoining construction in a manner that will e ate evidence
of patching and refinishing.

Sections.

a. Clean piping, conduit, and similar features before applying paint or oth%ing
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.

Ceilings: Patch, repair, or rehang in-place ceilings as necessary to provide an even-plane
surface of uniform appearance.

Exterior Building Enclosure: Patch components in a manner that restores enclosure to a
weathertight condition.

ove paint, mortar, oils, putty, and similar materials.

%?ning: Clean areas and spaces where cutting and patching are performed. Completely

END OF SECTION 01 73 29
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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 FINITIONS

A¢Co ction, Demolition, and Land clearing (CDL) Waste: Includes all non-hazardous solid wastes
r ing from construction, remodeling, alterations, repair, demolition and land clearing. Includes
ma at is recycled, reused, salvaged or disposed as garbage.

B. Salvage: R@y‘of materials for on-site reuse, sale or donation to a third party.

C. Reuse: Makin material without altering its form. Materials can be reused on-site or reused on
other projects 0 mples include, but are not limited to the following: Crushing or grinding of

concrete for use as )ﬁ% material. Chipping of land clearing debris for use as muich.

D. Recycling: The process on ™), cleaning, treating, and reconstituting materials for the purpose
of using the material in the )eﬁJre of a new product.

E. Source-Separated CDL Recycling: process of separating recyclable materials in separate
containers as they are generated on ths'te. The separated materials are hauled directly to a
recycling facility or transfer station. é

F. Co-mingled CDL Recycling: The process of mixed recyclable materials in one container
on-site. The container is taken to a material reco ility where materials are separated for
recycling.

G. Approved Recycling Facility: Any of the following: C};’
1. Afacility that can legally accept CDL waste materials for%ose of processing the
0gyCt.

materials into an altered form for the manufacture of a new p

Mechanical, hand-separation, or a combination of both procedures, are recover recyclable

materials. :

13 SUBMITTALS O

A. Contractor shall develop a Waste Management Plan: Submit 3 copies of plan within 14 a%ate
established for the Notice to Proceed. 0

2. Material Recovery Facility: A general term used to describe a wastg-sog&acility.
S

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

PO E

%. CDL waste materials that can be salvaged, reused or recycled include, but are not limited to, the
O following:

1fcoustical ceiling tiles

2 halt

3. %tshingles

4. Cdrdboagackaging

5. Carpe@rpet pad

6. Concre

7. Drywall /

8. Fluorescent Iig @u pallasts

9. Land clearing det etation, stumpage, dirt)
10. Metals @

11. Paint (through hazard @te outlets)

12. Wood
13. Plastic film (sheeting, shrink @ackaging)
14. Window glass

15. Wood O
16. Field office waste, including office pa%minum cans, glass, plastic, and office

cardboard. /

A. Waste Management Coordinator Qualifications: Experi§nc ry, with a record of successful
waste management coordination of projects with similar reqflig€ments, that employs a LEED
Accredited Professional, certified by the USGBC as waste ma @ ent coordinator.

1.4 QUALITY ASSURANCE

B. Refrigerant Recovery Technician Qualifications: Certified by EPA-afproygd certification
program.

C. Regulatory Requirements: Conduct construction waste management activitids zgordance with
hauling and disposal regulations of all authorities having jurisdiction and all otdfer

licable laws and
ordinances.

D. Preconstruction Conference: Schedule and conduct meeting at Project site prior to 0
construction activities. @

1. Attendees: Inform the following individuals, whose presence is required, of date and time o&

meeting.

a. Owner

b. Architect

c. Contractor's superintendent

d. Major subcontractors

e. Waste Management Coordinator
f.  Other concerned parties.

CONSTRUCTION WASTE MANAGEMENT TETRA TECH, INC.
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2.

Yo,

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./@55: Record discussion. Distribute meeting minutes to all participants.

f there is a Project Architect, they will perform this role.

1.5 WASTE M MENT PLAN — Contractor shall develop and document the following:
A. Developaplant the requirements listed in this section at a minimum. Plan shall consist of
waste identificati #eduction plan and cost/revenue analysis. Distinguish between demolition

and construction was

B. Indicate anticipated types a
by the project. List all assu

C. List each type of waste and whether%
The plan should include the following

1.

ate quantities by weight throughout the plan.

@ tigies of demolition, site-cleaning and construction waste generated
= [ for the quantities estimates.

e salvaged, recycled, or disposed of in an landfill.
tion:

Types and estimated quantities, by weig

L waste expected to be generated during
demolition and construction.

Proposed methods for CDL waste salvage, reuseQ ing and disposal during
demolition including, but not limited to, one or mo following:

a. Contracting with a deconstruction specialist to salvag ials generated,
b. Selective salvage as part of demolition contractor’s wor

c. Reuse of materials on-site or sale or donation to a third par#y. A

Proposed methods for salvage, reuse, recycling and disposal during con ion
including, but not limited to, one or more of the following:

a. Requiring subcontractors to take their CDL waste to a recycling facility

b. Contracting with a recycling hauler to haul recyclable CDL waste to an appr@
recycling or material recovery facility; 0

c. Processing and reusing materials on-site; @

d. Self-hauling to a recycling or material recovery facility. 0

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.

Name of recycling or material recovery facility receiving the CDL wastes.

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.
O 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. PART

2 - PRODUCTS (Nt u@

*
PART 3-EXECUTION /

N

N AW

3.1 CONSTRUCTION W ANAGEMENT, GENERAL
A. Provide containers for C te that is to be recycled clearly labeled as such with a list of acceptable
and unacceptable materials isiof acceptable materials must be the same as the materials recycled

at the receiving material re Q or recycling processor.

B. The collection containers for recycl L waste must contain no more than 10% non-
recyclable material, by volume.

C. Provide containers for CDL waste that is displspN/a landfill clearly labeled as such.

D. Use detailed material estimates to reduce risk of uﬁp@d and potentially wasteful cuts.

E. To the greatest extent possible, include in material purchasi peements a waste reduction provision
requesting that materials and equipment be delivered in pa made of recyclable material, that
they reduce the amount of packaging, that packaging be taken r reuse or recycling, and to take
back all unused product. Insure that subcontractors require the saréovisions in their purchase
agreements.

F. Conduct regular visual inspections of dumpsters and recycling bins to remo@taminants.

3.2 SOURCE SEPARATION 0

A. General: Contractor shall separate recyclable materials from CDL waste to the maxin@ ent
possible. @

Separate recyclable materials by type. 0

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.
@L(Téansport CDL waste materials off Owner's property and legally dispose of them. C.
nin

B CDL waste is not permitted.

END OF SECTIONO{;@
(>
(04

TETRA TECH, INC. CONSTRUCTION WASTE MANAGEMENT
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WASTE MANAGEMENT PROGRESS REPORT

MAT

ATEGORY

DISPOSED IN
MUNICIPAL
SOLID WASTE
LANDFILL

DIVERTED FROM LANDFILL BY
RECYCLING, SALVAGE OR REUSE

Recycled

Salvaged Reused

Acousti€al C)thg Tiles
o~

Asphalt Q}/‘

e

Asphalt Shingles

Cardboard Packaging\e? /e

Carpet and Carpet Pad

2

Concrete

%

.\

Drywall

® N o g M W Ne

Fluorescent Lights and
Ballasts

&

Land Clearing Debris
(vegetation, stumpage, dirt)

D

10.

Metals

N

11.

Paint (through hazardous
waste outlets)

12.

Wood

13.

Plastic Film (sheeting, shrink
wrap, packaging)

&
//0

14.

Window Glass

15.

Field Office Waste (office
paper, aluminum cans,
glass, plastic, and coffee
cardboard)

7
2

16.

Other (insert description)

17.

Other (insert description)

B

Total (In Weight)

WEIGHT)

A\ ¢
(TOTAL OF ALL ABOVE VAL%IN

$

Percentage of
Waste Diverted

(TOTAL WASTE DIVIDED
BY TOTAL DIVERTED)

CONSTRUCTION WASTE MANAGEMENT
01 74 19 / Page 6
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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 OUMMARY

A ﬁ?cmon includes administrative and procedural requirements for contract closeout,
inc @ but not limited to, the following:

/‘

Inspeci@yprocedures.

Proje i;)td Documents.
Operatio aintenance manuals.

Warranties® .
Instruction of %er’s personnel.

oL

Final cleaning.

1.3 SUBSTANTIAL COMPL
A.  Preliminary Procedures: Before Q g inspection for determining date of Substantial

Completion, complete the following. ms below that are incomplete in request.

1. Prepare a list of items to be complet 0/&orrected (punch list), the value of items on
the list, and reasons why the Work is n lete.

2. Advise the Owner of pending insurance ch ver requirements.

3. Submit specific warranties, workmanship bo @ j Eenance service agreements, final
certifications, and similar documents. {(tﬂ

4. Obtain and submit releases permitting the Owner @icted use of the Work and access

to services and utilities. Include occupancy permits, @ng certificates, and similar
releases.

5. Prepare and submit Project Record Documents, operation a tenance manuals,
Final Completion construction photographs, damage or settlemep€syrveys, property
surveys, and similar final record information.

6. Deliver tools, spare parts, extra materials, and similar items to Iocatignated by the
Owner. Label with manufacturer’s name and model number where applifabje.

7. Make final changeover of permanent locks and deliver keys to the Owner™=2A@Wse the

Owner’s personnel of changeover in security provisions. @
8. Complete startup testing of systems. 0
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.
Results of completed inspection will form the basis of requirements for Final

ompletion.

Completion, co fick he following:

FINA PLETION
Preliminary n ires: Before requesting final inspection for determining date of Final

*

1. Submit a fina
Procedures.”

2. Submit certified co rchitect’s Substantial Completion inspection list of items to
be completed or cor h list), endorsed and dated by the Architect. The
certified copy of the list shll st&te that each item has been completed or otherwise
resolved for acceptance. Q

3. Submit evidence of final, conti ;
requirements. &9

4. Instruct the Owner’s personnel in op % adjustment, and maintenance of products,
equipment, and systems. /‘

ation for Payment according to Division 1 Section “Payment

surance coverage complying with insurance

Inspection: Submit a written request for final inspect@ gcceptance. On receipt of request,
the Architect will either proceed with inspection or notlf e Contractor of unfulfilled
requirements. The Architect will prepare a final Certificate{fo) Payment after inspection or will
notify the Contractor of construction that must be completed a@rected before certificate will
be issued.

1. Reinspection: Request reinspection when the Work identified ir@/ious inspections as
incomplete is completed or corrected. :

LIST OF INCOMPLETE ITEMS (PUNCH LIST) O

Preparation: Submit three copies of list. Include name and identification of each s&g d area
affected by construction operations for incomplete items and items needing correction 0
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. %rd Drawings:

1. intain and submit one set of blue- or black-line white prints of Contract Drawings and
Drawings and submit digital scanned copies of all the Record Drawings; format to
be .JP TIF.

2. The @for shall be responsible for updating the bid documents (CADD drawings and
specifica ith the as-built changes. All changes shall be clouded and tagged as “as-
built” revis ¢ drawings shall also have a new “as-built” date.

3. Deliverables: )ﬂiview set of bond prints, two final sets (one in bond and one in

la

Mylar).

4. Drawings that rep @or' inal bid drawings shall be cross referenced to the original
bid drawing files. /g

5. Mark Record Prints to sho@actual installation where installation varies from that
shown originally. Require in al or entity who obtained record data, whether
individual or entity is Installer, tractor, or similar entity, to prepare the marked-up

Record Prints. 6\

a. Give particular attention to informafiglon concealed elements that cannot be
readily identified and recorded later.

b. Accurately record information in an und@ﬂable drawing technique.

C. Record data as soon as possible after obtali it. Record and check the markup
before enclosing concealed installations.

d. Mark Contract Drawings or Shop Drawings, whi@er is most capable of showing
actual physical conditions, completely and accuratély. re Shop Drawings are
marked, show cross-reference on Contract Drawings.

6. Mark record sets with erasable, red-colored pencil. Use other co 3(6‘ istinguish
between changes for different categories of the Work at the same Io@

7. Mark important additional information that was either shown schematica@r omitted
from original Drawings.

8. Note Construction Change Directive numbers, Change Order numbers, altern @
numbers, and similar identification where applicable.

9. Identify and date each Record Drawing; include the designation “PROJECT REC
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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Y

O?( cannot be readily identified and recorded later.

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.

Give particular attention to information on concealed products and installations that

nclude significant changes in the product delivered to Project site and changes in
facturer’s written instructions for installation.

3. etelgted Change Orders, Record Drawings, and Record Specifications, where
appli‘

*

Miscellaneous ubmittals: Assemble miscellaneous records required by other
Specification Secti® Wmiscellaneous record keeping and submittal in connection with actual
performance of the y ind or file miscellaneous records and identify each, ready for
continued use and refereAc

OPERATION AND MAI MANUALS

Assemble three (3) complete sets 0TQ
and maintenance of each system, subsy
Include operation and maintenance data re
follows:

1. Operation Data: O

a. Emergency instructions and procedures. {{(
b. System, subsystem, and equipment descripti

luding operating standards.
C. Operating procedures, including startup, shutdowéasonal, and weekend
operations. A
d. Description of controls and sequence of operations.

e. Piping diagrams. O/‘
2. Maintenance Data: 0

Manufacturer’s information, including list of spare parts. O&
Name, address, and telephone number of Installer or supplier. @
Maintenance procedures. 0
Maintenance and service schedules for preventive and routine maintenance.
Maintenance record forms.

Sources of spare parts and maintenance materials.

Copies of maintenance service agreements.

Copies of warranties and bonds.

tion and maintenance data indicating the operation
gfmy and piece of equipment not part of a system.
@ad in individual Specification Sections and as

*

Se@ e a0 o

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.

CLOSEOUT PROCEDURES TETRA TECH, INC.
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1.8

A.

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.

4 Partial Occupancy: Submit properly executed warranties within 15 days of completion of

C.

D.

truction period by separate agreement with the Contractor.

%nated portions of the Work that are completed and occupied or used by the Owner during

H

@
=]

o

Or@ranty documents into an orderly sequence based on the table of contents of the
C al
ties and bonds in heavy-duty, 3-ring, vinyl-covered, loose-leaf binders,
ssary to accommodate contents, and sized to receive 8-1/2-by-11-inch

s

Proje
2. Provide hea ;dividers with plastic-covered tabs for each separate warranty. Mark

tab to identify th uct or installation. Provide a typed description of the product or
installation, includi ame of the product and the name, address, and telephone
number of Installer. /

3. Identify each binder on thegfron? and spine with the typed or printed title
“WARRANTIES,” Project nar@nd name of the Contractor.

Provide additional copies of each Warrar%clude in operation and maintenance manuals.

/\
PART 2 - PRODUCTS %

21

A

MATERIALS //(’

Cleaning Agents: Use cleaning materials and agents recom% by manufacturer or
fabricator of the surface to be cleaned. Do not use cleaning agests Qwe potentially
hazardous to health or property or that might damage finished surf

PART 3 - EXECUTION /,b

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

o

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.
epair.

FI A@)EANING

General: P@final cleaning. Conduct cleaning and waste-removal operations to comply
with local 1a ordinances and Federal and local environmental and antipollution

regulations. O

- - ’ - - -
Cleaning: Employ e (e ced workers or professional cleaners for final cleaning. Clean each
surface or unit to conditi ected in an average commercial building cleaning and

maintenance program. Co ith manufacturer’s written instructions.

arwbdE

1. Complete the following cls@ operations before requesting inspection for certification
of Substantial Completion f @e Project or for a portion of Project:

a. Clean Project site, yard, and ds, in areas disturbed by construction activities,
including landscape developm ?OG s, of rubbish, waste material, litter, and other
foreign substances. }

b. Sweep paved areas broom clean. Re etrochemical spills, stains, and other
foreign deposits. .

C. Rake grounds that are neither planted nor p(( 0 a smooth, even-textured
surface.

d. Remove tools, construction equipment, machineu@d surplus material from
Project site. &

e. Remove snow and ice to provide safe access to buildifig.

f. Clean exposed exterior and interior hard-surfaced finishesdo
free of stains, films, and similar foreign substances. Avoid UiétUulhing natural
weathering of exterior surfaces. Restore reflective surfaces tqQ fei) iginal
condition.

g. Remove debris and surface dust from limited access spaces, includin fs,
plenums, shafts, trenches, equipment vaults, manholes, attics, and simi a@ces.

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.

dirt-free condition,

CLOSEOUT PROCEDURES TETRA TECH, INC.
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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.

O 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.
Replace disposable air filters and clean permanent air filters. Clean exposed
sugfaces of diffusers, registers, and grills.
g. e ducts, blowers, and coils if units were operated without filters during

o zruction.

r. Cl gt fixtures, lamps, globes, and reflectors to function with full efficiency.
Rep gd-out bulbs, and those noticeably dimmed by hours of use, and
defecti\% oisy starters in fluorescent and mercury vapor fixtures to comply
with requir for new fixtures.

S. Leave Projec /aud ready for occupancy.

C.  Comply with safety standards fortcleafing. Do not burn waste materials. Do not bury debris or
excess materials on the Owner’s prop@. Do not discharge volatile, harmful, or dangerous
materials into drainage systems. Rem ste materials from Project site and dispose of

lawfully. 6\
3.3 SUMMARY OF CLOSEOUT DOCUMENTS//

A.  Contractor’s Affidavit of Payment of Debts and Clair@,Document G706)

B.  Contractor’s Consent of Surety Company to Final Paymen(@ Document G707) (one copy)
C.  Contractor’s Affidavit of Release of Liens (AIA Document Gﬁﬁ% copy)

D.  Copy of Letter of Guarantee and Warranty Information (three copies) O

E. Balancing Reports %

F. Subcontractor’s Release of Liens had been submitted with each previous Applic f
Payment (AIA Document G706A) (one copy)

G.  Operation and Maintenance Manuals 0
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
%Fire Alarm Certification Acceptance Letter
NS Os-BuiIt Item Price Summary. Contractor to provide the following:
. /Gne Item #1 —Renovations: Interior Building Electrical Renovations
O/» Provide quantity of electrical renovations in square foot (SF) units
/A'de total cost of Interior Building Electrical Renovations.
2. Line Item Q Yations: Electrical Switchgear
a. Provide @Stalled cost of Electrical Switchgear, including all accessories.
3. Line Item #3 — Ren ~Electrical Distribution Panels

a. Provide total instal ©of Electrical Switchgear, including all accessories.

b. Provide completed REAO(&&)PERTY INSTALLED EQUIPMENT form (2

pages), attached to this sectl /

Cx.
END OF SECTION 01 77 (&
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A B C D E [ F [ G [ H [ | J [ K [ L M [ [§)
1 REAL PROPERTY INSTALLED EQUIPMENT
2 |BLDG NO. CONTRACTOR:
3 |PROJECT NO. x DATE:
4 |CONTRACT NO. CONTACT NAME: ||PHONE NO:
= DESCRIPTION Qry MFG MODEL/TYPE SIZE SERIAL NO. UNIT COST EXACT Lé’chﬁ:'ON OF WARRANTY INFORMATION EQUIP LABELED REMARKS
Factory Warranty Contractor Warranty
7 Start Date Years Start Date Years YES /NO
8
-
; 7/
10 O N
v
1 '/
T4
. 7)
0 4
13 & 4
14 g n
q
15 h y_N
o ()/A
17 ) o\
A )
10 Qlx
19 (/‘l
2 (@A
5 Clx.
2 (/
v
23 (J f;
24 ¢ } S
v
25
v
26 /)
. YA
L 4
28
29 (®)
A\ 4
30 s
A\ J
31
A "N qo
32 I
A\ J
33




DEMOLITION /7 REMOVAL OF EXISTING ITEMS FROM FACILITY

BLDG NO. PROJECT NO. CONTRACTOR
CONTRACT NO. Af PHONE NO. DATE:
Real Property Installed Equipment Re om Building
LOCATION OF
DESCRIPTION QTY MFG SIZE SERIAL NO. EQUIP REMARKS
*
NI/
(@4
-~ 3
o/
.
Pavements and Fence Structural
Type Unit of Quantity Concrete, Asphalt, etc| Type Unit of Measure Materials Quantity
Measure
Sidewalk Sy Roofs SF
Curbs/Gutters LF erior Bldg SF
Driveway 53% @r Bldg Walls SF
Roads sy o 'g
Parking Areas Sy 73
Fence LF M { y .
Other y
Underground Systems Exterior and In lectric
Type Unit of Measure | Quantity Removed or Abandonded in| | Type Unit of Measure Size/Voltage/Phase Quantity
Storm Sewer/Drainage System LF "Primary OH WLF / /
\Water Distribution Mains LF Primary UG ¢ Q / /
Sanitary Sewer System LF Secondary OH Y / /
Gas Distribution Mains LF Secondary UG ﬁ, / /
Other LF Interior Electric V/\ / /
Transformers KVA Ph’a@
Other N\

()

e




26 0500

SECTION 26 0500 - COMMON WORK RESULTS FOR ELECTRICAL

PART 1 - GENERAL
1.1 RELATED DOCUMENTS
Conditions and Division 01 Specification Sections, apply to this Section and to all of Divisions

1.2 SU

%Drawings and general provisions of the Contract, including General and Supplementary

A.  Section nc@
: Genera @ments applicable to components and systems included in Electric

Contract
B.  Products Installed but N ished Under This Section
1. Make electrical con equipment shown on Drawings and furnished by other

Contractors.  Obtain app ved’ wiring diagrams and location drawings for roughing in
and final connections from Co@:tor furnishing equipment.

13 REFERENCES 0/
/\

AlA American Institute of Architects O

A

B. ADA Americans with Disabilities Act O .

C. AISC American Institute of Steel Construction /

D. ANSI American National Standards Institute

E. ASTM  American Society for Testing and Materials Intern

F. IBC International Building Code &

G. IEEE Institute of Electrical and Electronics Engineers, Inc. (Tfe)

H. IES llluminating Engineering Society of North America O

. NEC National Electrical Code 7

J. NEMA  National Electrical Manufacturers' Association 0

K.  NETA International Electrical Testing Association

L. NFPA  National Fire Protection Association 0
M. UL Underwriters: Laboratories, Inc. @

\Y

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.

1.S¢SYSTEM DESCRIPTIONS
Al Qesting of Existing Systems: Test each existing system scheduled for modification in presence
K(Authorized Owner’s Representative and issue report to Owner and Architect listing
n?@’us found prior to any removals, relocations, or additions. Modified systems include (but
ited to):

1. Power, ibution.
2. Ligh ¢
3. Emergen@ing.

B.  Design Requiremen /’ovide complete systems, properly tested, balanced, and ready for
operation including neCefsg)y details, items and accessories although not expressly shown or
specified, including (but n

jted to):

are

1. Wiring and raceway for wdrk specified in Project Manual and shown on Drawings.
2. Electrical devices and equil for work specified in Project Manual and shown on
Drawings.

3. Systems included, but not Iimited%

Electrical distribution.

Electrical connections. O

Lighting.

Emergency lighting. //(‘

C.  Electric Layouts: Arrange panels; disconnect switchg@closed breakers, equipment,
raceways, and similar components neatly, orderly and symmetr{Call Provide slotted channel
steel for surface mounted panels, disconnect switches, encl@sdedbreakers, and similar

coow

equipment. Arrangements shown on Drawings are diagrammatic ¢ provide and adjust
raceways, wiring, and other components as required. /‘
D.  Power Interruptions and Scheduled Outages: Coordinate scheduling of pow; i

ruptions and
outages with Owner. Confirm with Owner prior to interruption of power, building
systems are considered critical and must remain operational during the interrupti aintain
electrical services to areas that are to remain occupied during renovation. If a sched%wer
outage is to extend beyond one standard workday, provide temporary power to operateNe?itical
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.
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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.

/(/9 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
/‘ac essories, equipment with related components. Do not combine unrelated items
@r the same cover sheet.

b. ified Equivalent Product Data: Submit manufacturer’s product information

in product literature, technical specifications and descriptions, performance
data q similar items to demonstrate compatibility with Basis-of-Design
Equipme pecified in the “Part 2 — Products” of each technical section.

3. Shop Drawings: SU] ailed drawings for electrical equipment layouts, showing
exact sizes and locathe#sA &roval before beginning work.

a Do not proceed with | tion of systems in each area until agreement is reached
with all concerned on e angements for each room or area, unless otherwise
directed by Architect. If actor proceeds prior to resolving conflicts,
Contractor shall modify inst ork as required to permit other systems to
proceed with a coordinated instalfa#fo

b. Specified Equivalent Drawings: SulSmif detailed drawings of proposed Specified
Equivalents, indicating proposed méﬁ figh  of equipment and showing
maintenance clearances, required service rdm#yal space other pertinent revisions to
arrangement and configuration shown in Con ﬁcuments.

4. Samples: On all submittals, indicate standard factory c@lor factory finish surfaces.
Where more than one color is available, selection will Oe“gde by Architect from
manufacturer’s full range of colors. /‘

1.7 QUALITY ASSURANCE :O

A.  Regulatory Requirements:

1.

Se

Codes and Standards: Comply with applicable Federal, State and local buildiwg 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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3.

Y

QMRY, STORAGE AND HANDLING

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.

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
A. StoraQyﬁPr tection:

1. Takeé tions to store materials and products to protect finishes and not permit dust
and dirt t ate equipment.

2. Replace eq damaged beyond reasonable repair as required by Architect.

3. Refinish any ent with marks, stains, scratches, dents, and other aesthetic damage
that doesn’t imp eration of equipment as required by Architect.

1.9 COORDINATION OF WORK < )
A.  New Construction: O

1. Openings, Chases, Recesses, Sleev@ tels and Bucks (required for admission of
Electric Contract systems and comp . Coordinate requirements with General
Contractor for inclusion in General Corflr Furnish necessary information (e.g.
locations and sizes) to General Contractor ifi fmplgrtime for installation of systems and
components included in Electric Contract. (Mo }vneeded if project does not include a
General Contractor) Q

2. Anchor Bolts: Deliver to Contractor responsible for efpl Work anchor bolts required
for Electric Contract construction that are to be instaled ig”Agonstruction included in
General Contract.

3. Locate settings, check locations as installation in General act progresses, and
provide templates or holding fixtures as required to maintain pro racy.

B.  Existing Construction:

1. Unless otherwise specified, employ Contractor responsible for General@ for all
cutting, patching, repairing and replacing of general work required for ins ion of
systems and components included in Electric Work. Secure approval from Ar ct’s
representative before cutting.

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 maintain proper accuracy.

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 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.

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.
Q Modify panel directory for that circuit.
Remove all existing exposed and accessible raceway.
. /ﬁovide blank cover plates or wall infill (as indicated on plans) and as described below:

/‘ For single gang and multi-gang switch boxes in public or occupied spaces;

less steel cover plates.
b. /mgle gang and multi-gang boxes in un-occupied spaces; stainless steel,

ga steel or PVC cover plates.

C. For %ger than standard switch boxes in public or occupied spaces; remove
existin nd provide wall infill, matching existing sub-surface and finished
surface coégtibns. Paint wall to match surrounding finishes.

d. For boxes | ap standard switch boxes in un-occupied spaces; 18 gage
galvanized sh ver plate with machined edges. Prime and paint to match
surrounding finish c@ons.

5. Patch and paint existing walls %isturbed by the electrical work.

B. In locations where existing devices are to rﬁ%‘ in place, ensure circuits feeding such devices
remain operational. Modify existing circuits ired to allow new construction to occur and
to maintain necessary circuitry to existing devices mplete and proper operation.

C. Inlocations where entire existing system is being remm&r’modified:

1. Refer to individual system specification section documentation and testing
requirements prior to any alteration work on any system. &

Take all necessary measures to ensure that down time will n romise safety.

3. Notify Owner, Architect and other Contractors not less @ 2 weeks prior to

interruptions in service. /‘

4. Coordinate work schedule to minimize duration of system outagy@ng hours when

building is occupied. %

PART 2 - PRODUCTS (Not Used) %

no

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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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 maintain these items in position.

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 Contract. Employ and pay Contractor
whose work is involved.

B.WO)EMONSTRATION OF COMPLETE ELECTRICAL SYSTEMS
A. ho

ele

(p8ghly demonstrate and instruct Owner's designated representative in care and operation of
@ systems and equipment furnished and installed in Electric Contract.

¢ END OF SECTION 26 05 00
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260519

SECTION260519-LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

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.

MMARY

A/(/(*nis Section includes the following:

o Building wires and cables rated 600 V and less.
2. nnectors, splices, and terminations rated 600 V and less.
3. }ves and sleeve seals for cables.
1.3 DEFINITIONS
*
A. EPDM: Ethylen/)@ylene—diene terpolymer rubber.
B. NBR: Acrylonitrile ; ubber.

14 SUBMITTALS O

A. Product Data: For each type of proQ&'fudicated.

B. Quialification Data: For testing agency. /‘:

C. Field quality-control test reports. C}( .

15 QUALITY ASSURANCE

A. Testing Agency Qualifications: An independent agency, Qmerience and capability to
conduct the testing indicated, that is a member company dt th)nterNational Electrical
Testing Association or is a nationally recognized testing laboratqy #/NRTL) as defined by
OSHA in 29 CFR 1910.7, and that is acceptable to authorities havingjdgisdiction.

1. Testing Agency's Field Supervisor: Person currently certified by@l terNational
Electrical Testing Association or the National Institute for Ceriification in
Engineering Technologies to supervise on-site testing specified in Part §.

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in Néx\ 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:

American Insulated Wire Corp.; a Leviton Company.
@ General Cable Corporation.

/‘ enator Wire & Cable Company.
5. Ehwire Company.
B. Single ( ctors (600 Volt and Below): 600 volts rated, single conductor, 98

percent con /t»y, annealed copper, sizes as shown, but not less than No. 12 AWG
minimum size: ly with NEMA WC 70.

O/( 1. Alcan Products Corporation; Alcan Cable Division.

1. Conductor%G and smaller shall be solid or Class B stranded.

2. Conductors used fetwieen stationary and moveable devices shall have Class H
or Class K strandi
3. All other conductor have Class B or Class C stranding, unless

otherwise noted on the
C. Conductor Insulation: Comply with NE 70 for Types THW THHN-THWN XHHW
UF USE and SO. O

cable, Type MC mineral-insulated, metal-sheathed Type MI nonmetallic-sheathed
cable, Type NM Type SO and Type USE with ground wr :

A. Available Manufacturers: Subject to compliance with requirements,(‘ acturers offering
products that may be incorporated into the Work include, but are not li he following:

*
D. Multiconductor Cable: Comply with NEMA WC %%)red cable, Type AC metal-clad

2.2 CONNECTORS AND SPLICES

AFC Cable Systems, Inc. 0
Hubbell Power Systems, Inc. @
O-Z/Gedney; EGS Electrical Group LLC. 0
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.

‘o

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.”

2.4 SLEE&éEALS

A

AVaila anufacturers: Subject to compliance with requirements, manufacturers offering
prod temay be incorporated into the Work include, but are not limited to, the following:
1. A goducts & Systems, Inc.

2. Calpi ! :

3. Metrafl é

4, Pipeline S sulator, Inc.

Description: Modular sea§y evice, designed for field assembly, to fill annular space

between sleeve and cable.

conduit. Include type and nu uired for material and size of raceway or cable.
2. Pressure Plates: Plastic Carbon e@ainless steel. Include two for each sealing
element.
3. Connecting Bolts and Nuts: Carbon st %rrosion—resistant coating Stainless

1. Sealing Elements: EPDM r@n rlocking links shaped to fit surface of cable or
gr;

steel of length required to secure pressure sealing elements. Include one for

each sealing element. O

PART 3 - EXECUTION A

3.1 CONDUCTOR MATERIAL APPLICATIONS O/,

A.

D.

All wires and cable shall be 98% conductivity copper, single conduc\%izes. Wire in
sizes # 8 AWG and smaller may be solid conductor. Wire size s # 6 AWG V@er shall be
stranded. Interior wiring and wiring in dry locations shall have type TH lation.
Exterior wiring and wiring in damp or wet locations shall have type THWN ins@és\

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
O authorities having jurisdiction permit.
/c? Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped turns for a
O minimum distance of 6 inches from terminal points and in boxes where splices or
taps are made. Apply last two turns of tape with no tension to prevent possible
inding. Locate bands to avoid obscuring factory cable markings.
*

E. Minimu ize shall be as follows:
Control and S% 14 AWG
Power and Ligh # 12 AWG

3.2 CONDUCTOR INSULATI ULTICONDUCTOR CABLE APPLICATIONS AND
WIRING METHODS

A. Service Entrance: Type THHN? , single conductors in raceway Type XHHW, single
conductors in raceway Mineral-ins metal-sheathed cable, Type MI Type SE or USE
multiconductor cable. /.

B. Exposed Feeders: Type THHN-THWN, onductors in raceway Armored cable,
Type AC Metal-clad cable, Type MC Minera@ ted, metal-sheathed cable, Type Ml
Nonmetallic-sheathed cable, Type NM. O

C. Feeders Concealed in Ceilings, Walls, Partitions, and C@spa es: Type THHN-THWN,
single conductors in raceway Armored cable, Type AC
Mineral-insulated, metal-sheathed cable, Type MI Nonmetallic-s

D. Branch Circuits Concealed in Ceilings, Walls, and Partitions: Typeif -THWN, single
conductors in raceway Armored cable, Type AC Metal-cl , Type MC
Mineral-insulated, metal-sheathed cable, Type MI Nonmetallic-sheathed ype NM.

E. Branch Circuits in Cable Tray: Type THHN-THWN, single conductors in racew@ ored
cable, Type AC Metal-clad cable, Type MC Mineral-insulated, metal-sheathe ble,
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.

B.

e,

Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated.

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.

Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips that

will not damage cables or raceway.

tall exposed cables parallel and perpendicular to surfaces of exposed structural members,
llow surface contours where possible.

Supp@bes according to Division 26 Section "Hangers and Supports for Electrical
Systems. ¢

Identify and Q?code conductors and cables according to Division 26 Section
"ldentification f trical Systems."

3.4 CONNECTIONS 0/

A.

C.

Tighten electrical connec d terminals according to manufacturer's published
torque-tightening values. If turer's torque values are not indicated, use those
specified in UL 486A and UL 48 @

Make splices and taps that are compatibl/ onductor material and that possess equivalent

or better mechanical strength and insulation@aj#igs than unspliced conductors.
*
1. Use oxide inhibitor in each splice/ tap conductor for aluminum
conductors.

Wiring at Outlets: Install conductor at each outlet, with at Iewches 12 inches of slack.

3.5 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS O‘

A.

B.

Coordinate sleeve selection and application with selection and applioﬁQéﬁrestopping.

Concrete Slabs and Walls: Install sleeves for penetrations unless core-drilled formed
openings are used. Install sleeves during erection of slabs and walls.

Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.

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.
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%

J. / terior Penetrations of Non-Fire-Rated Walls and Floors: Seal annular space between sleeve

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 wall surfaces.

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 cable unless
sleeve seal is to be installed or unless seismic criteria require different clearance.

Seal space outside of sleeves with grout for penetrations of concrete and masonry and with
approved joint compound for gypsum board assemblies.

01 cable, using joint sealant appropriate for size, depth, and location of joint.

K. Fire-R Assembly Penetrations: Maintain indicated fire rating of walls, partitions,
ceili sfloors at cable penetrations. Install sleeves and seal with firestop materials.

L. Roof—PeneQ eeves: Seal penetration of individual cables with flexible boot-type
flashing units )d in coordination with roofing work.

M. Aboveground Exteri Il Penetrations: Seal penetrations using sleeves and mechanical
sleeve seals. Size sl for 1-inch annular clear space between pipe and sleeve for
installing mechanical sleev§ seals.

N. Underground Exterior-Wall P dons: Install cast-iron "wall pipes"” for sleeves. Size
sleeves to allow for 1-inch annu r space between cable and sleeve for installing
mechanical sleeve seals. /

3.6 SLEEVE-SEAL INSTALLATION O

A Install to seal underground exterior-wall penetratl

B. Use type and number of sealing elements recommende ;?anufacturer for cable material
and size. Position cable in center of sleeve. Assemble mechan leeve seals and install in
annular space between cable and sleeve. Tighten bolts agafs ssure plates that cause
sealing elements to expand and make watertight seal. 0

3.7 FIRESTOPPING

A. Apply firestopping to electrical penetrations of fire-rated floor and wall assem@ 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.

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
¢ Section Includes: Grounding systems and equipment.

1.3 SLéK/I)HALS
A.

ct Data: For each type of product indicated.

B. Inforad Submittals: Plans showing dimensioned as-built locations of grounding
features @d in "Field Quality Control" Article, including the following:

1 erou@/fa

2. Ground

3. Groundin%ve electronic equipment.
14 QUALITY ASSURANCE < ’

A. Comply with UL 467 for grour%d bonding materials and equipment.

B. The required grounding/bonding for tﬂ%‘rical system shall meet the elevator and ancillary
system performance requirements. :

PART 2 - PRODUCTS O/
7

*
21 CONDUCTORS O

A. Insulated Conductors: Copper wire or cable insulated fo@wss otherwise required by
applicable Code or authorities having jurisdiction.

B. Bare Copper Conductors: :/b

1. Solid Conductors: ASTM B 3. O

2. Stranded Conductors: ASTM B 8. 0

3. Tinned Conductors: ASTM B 33. §

4, Bonding Cable: 28 kcmil, 14 strands of No. 17 AWG conductor, 1 @1 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

Tetra Tech Inc. GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS
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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.

2.3 GRO@NG ELECTRODES

: ou$ds: Copper-clad 3/4 inch by 10 feet.
*
PART 3 - EXECUTION"/,

3.1  APPLICATIONS O/"
A. Conductors: Install nductor for No. 8 AWG and smaller, and stranded conductors for
No. 6 AWG and lar herwise indicated.
B. Underground Grounding C rs: Install bare tinned-copper conductor, No. 2/0 AWG
minimum. O
1. Bury at least 24 inches belomﬂé}(
C. Conductor Terminations and Connections: O
*
1. Pipe and Equipment Grounding Conductc/( inations: Bolted connectors.
2. Underground Connections: Welded connect ept at test wells and as otherwise
indicated.
3. Connections to Ground Rods at Test Wells: Boltéd ¢ tors.
4. Connections to Structural Steel: Welded connectors! :
3.1 EQUIPMENT GROUNDING 0
A. Install insulated equipment grounding conductors with all feeders and branc $
B. Install insulated equipment grounding conductors with the following items, in a
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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e,

/ 6 Service and Central Equipment Locations and Wiring Closets: Terminate grounding
3¢

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.

conductor on a 1/4-by-4-by-12-inch grounding bus.
minal Cabinets: Terminate grounding conductor on cabinet grounding terminal.
*

3.2 INSTALLATION O”

A.

Grounding ConduQ

indicated or require
may be subjected to strain,

ute along shortest and straightest paths possible unless otherwise
void obstructing access or placing conductors where they
patt, or damage.

Ground Bonding Common wit}%ing Protection System: Comply with NFPA 780 and

UL 96 when interconnecting with i M0 protection system. Bond electrical power system
ground directly to lightning protect tem grounding conductor at closest point to
electrical service grounding electrode. € sg bonding conductor sized same as system
grounding electrode conductor, and install i uit.

*
Ground Rods: Drive rods until tops are 2 inches ( finished floor or final grade unless
otherwise indicated.

1. Interconnect ground rods with grounding electro;e C tor below grade and as
otherwise indicated. Make connections without exp el or damaging coating
if any.

2. For grounding electrode system, install at least three <Inser{g@njaer> rods spaced at
least one-rod length from each other and located at least the sag ﬁ ance from other
grounding electrodes, and connect to the service grounding elect ductor.

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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/
G

/‘ Bury ground ring not less than 24 inches from building's foundation.

3.

Bond each aboveground portion of gas piping system downstream from equipment
shutoff valve.

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.

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.

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.

Install tinned-copper conductor not less than No. 2/0 AWG for ground ring and for
taps to building steel.

3.3 LABELING .
A. Comply WQ/ igements in Division 26 Section "ldentification for Electrical Systems"

Article for insﬁ/{ﬁ signs. The label or its text shall be green.

B. Install labels at the t unications bonding conductor and grounding equalizer and at the
grounding electrode here exposed.

1. Label Text: "If thi ctor or cable is loose or if it must be removed for any
reason, notify the facil ger."

3.4 FIELD QUALITY CONTROL 6}(
A. Testing Agency: Engage a qualified testing to perform tests and inspections.
*
B. Perform tests and inspections. //(
C. Tests and Inspections: O

1. After installing grounding system but before permanefit rical circuits have been
energized, test for compliance with requirements.

2. Inspect physical and mechanical condition. Verify tightn ccessible, bolted,
electrical connections with a calibrated torque wrench accorgi anufacturer's
written instructions.

3. Test completed grounding system at each location where @maximum
ground-resistance level is specified, at service disconnect enclosure nding
terminal and at individual ground rods. Make tests at ground rods b 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. Identify 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.

& Report measured ground resistances that exceed the following values:

/ 1. Power and Lighting Equipment or System with Capacity of 500 kVA and less: 5

6 onms.

fcsive Ground Resistance: If resistance to ground exceeds specified values, notify
A ch@romptly and include recommendations to reduce ground resistance.

/‘
Oé, END OF SECTION 26 05 26
*

G.
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SECTION 26 05 29 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

11 RELATED DOCUMENTS

260529

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
% This Section includes the following:

/é; Hangers and supports for electrical equipment and systems.
6 Construction requirements for concrete bases.

1.3 DEFINITTONS

A. EMT: #¢3} metallic tubing.
B. IMC: Interm@rﬁetal conduit.
C. RMC: Rigid metal it.

14 PERFORMANCE REQUIREME@

engineering analysis by a qualifie

sional engineer, using performance requirements

A Delegated Design: Design s 0 for multiple raceways, including comprehensive

and design criteria indicated. &2‘

B. Design supports for multiple raceways capa%mporting combined weight of supported

systems and its contents.

//(.

C. Design equipment supports capable of supporting coEd operating weight of supported

equipment and connected systems and components.

D. Rated Strength: Adequate in tension, shear, and pullout férc resist maximum loads
calculated or imposed for this Project, with a minimum structuraf’sa#ety factor of five <6>

times the applied force. :

15  SUBMITTALS O

$

A. Shop Drawings: Show fabrication and installation details and include calculati § 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 PPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS

/ Steel Slotted Support Systems: Comply with MFMA-4, factory-fabricated components for
deld assembly.

O

&ering products that may be incorporated into the Work include, but are not limited

Available Manufacturers: Subject to compliance with requirements, manufacturers

le following:

a. %ed Tube & Conduit.

b. er B-Line, Inc.; a division of Cooper Industries.
C. International Corporation.
d. GS Corp.
e. Tho Corporation.
f. Unistrut; T§yco kternational, Ltd.
g. Wesanco, | O

2. Metallic Coatings: Hot—%anized after fabrication and applied according to
MFMA-4. {

3. Nonmetallic Coatings: Manuf s standard PVC, polyurethane, or polyester
coating applied according to MFMA:-

4. Painted Coatings: Manufacturer's stai{dafdgpginted coating applied according to
MFMA-4. /

5. Channel Dimensions: Selected for applicabl criteria.

B. Nonmetallic Slotted Support Systems: Structural-grade, fact rmed, glass-fiber-resin
channels and angles with 9/16-inch- diameter holes at a maxirfiu 8incheso.c., in at least
1 surface. /‘

1. Available Manufacturers: Subject to compliance with requirg @ anufacturers
offering products that may be incorporated into the Work include, futhee not limited
to, the following: &Q
a. Allied Tube & Conduit. Ry
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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G.

Raceway and Cable Supports: As described in NECA 1 and NECA 101.

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.

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.

Structural Steel for Fabricated Supports and Restraints: ASTM A 36/A 36M, steel plates,
shapes, and bars; black and galvanized.

G2

1.

©

unting, Anchoring, and Attachment Components: Items for fastening electrical items or

upports to building surfaces include the following:

er-Actuated Fasteners: Threaded-steel stud, for use in hardened portland
concrete, steel, or wood, with tension, shear, and pullout capacities
ap iqte for supported loads and building materials where used.
*

a. ipble Manufacturers: Subject to compliance with requirements,

ma rers offering products that may be incorporated into the Work
incl not limited to, the following:

Q) Hi

2 ITW ed Head; a division of Illinois Tool Works, Inc.

(3) MKT Fast LLC.

(@) Simpson Str Z Co., Inc.; Masterset Fastening Systems Unit.

hardened portland cement concrete sion, shear, and pullout capacities

Mechanical-Expansion Anchors: %Wedge-type, stainless steel, for use in
ith
appropriate for supported loads and buildi terials in which used.

a. Available Manufacturers:  Subject t?mpliance with requirements,
manufacturers offering products that ma$ be ghdgrporated into the Work
include, but are not limited to, the following?

@ Cooper B-Line, Inc.; a division of Coope ies.

2 Empire Tool and Manufacturing Co., Inc.

3) Hilti Inc. O

@ ITW Ramset/Red Head; a division of Illinois Tool Inc.

(5) MKT Fastening, LLC.

Concrete Inserts: Steel or malleable-iron, slotted support system units similar‘@/lss
Type 18; complying with MFMA-4 or MSS SP-58.

Clamps for Attachment to Steel Structural Elements: MSS SP-58, type suitable for
attached structural element.

Through Bolts: Structural type, hex head, and high strength. Comply with
ASTM A 325.

Toggle Bolts: All-steel springhead type.

Hanger Rods: Threaded steel.

Tetra Tech Inc.
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2.2 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES

A.

B.

Description: Welded or bolted, structural-steel shapes, shop or field fabricated to fit
dimensions of supported equipment.

Materials: Comply with requirements in Division 05 Section "Metal Fabrications" for steel
shapes and plates.

PART 3 - EXECUTION

3.1 APPLICATION
¢ Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical

O

equipment and systems except if requirements in this Section are stricter.

IMC, and RMC as scheduled in NECA 1, where its Table 1 lists maximum spacings

B. /@);i‘mum Support Spacing and Minimum Hanger Rod Size for Raceway: Space supports for
leSs t

C.

*
Multiple ys or Cables: Install trapeze-type supports fabricated with steel slotted or
other supp e, sized so capacity can be increased by at least 25 percent in future

without excee /ﬁecified design load limits.

@ated in NFPA 70. Minimum rod size shall be 1/4 inch in diameter.

1. Secure race?@nd cables to these supports with two-bolt conduit clamps.

Spring-steel clamps designfd fod supporting single conduits without bolts may be used for
1-1/2-inch and smaller race ving branch circuits and communication systems above
suspended ceilings and for fast ceways to trapeze supports.

3.2 SUPPORT INSTALLATION 6\//‘

A Comply with NECA 1 and NECA 101 for in€ta}#ation requirements except as specified in this
Article. / .

B. Raceway Support Methods: In addition to methodS@/@i ed in NECA 1, EMT, IMC, and
RMC may be supported by openings through structure ers, as permitted in NFPA 70.

C. Strength of Support Assemblies: Where not indicated, select §iz components so strength
will be adequate to carry present and future static loads withi ified loading limits.
Minimum static design load used for strength determination shal ight of supported
components plus 200 Ib.

D. Mounting and Anchorage of Surface-Mounted Equipment and Component hor and
fasten electrical items and their supports to building structural elements by t lowing
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.
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3.3 INSTALLATION OF FABRICATED METAL SUPPORTS

A.

C.

Comply with installation requirements in Division 05 Section "Metal Fabrications” for
site-fabricated metal supports.

Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and
elevation to support and anchor electrical materials and equipment.

Field Welding: Comply with AWS D1.1/D1.1M.

3.WONCRETE BASES

O

/eirections than supported unit, and so anchors will be a minimum of 10 bolt diameters from

B.

C.

Construct concrete bases of dimensions indicated but not less than 4 inches larger in both

@e of the base.

e si 28-day compressive-strength concrete. Concrete materials, reinforcement, and
placeQ /quirements are specified in Division 03 Section "Cast-in-Place Concrete ™
Anchor eq t Jo concrete base.

*

1. Place an/ e anchorage devices. Use supported equipment manufacturer's setting
drawings, t s, diagrams, instructions, and directions furnished with items to be
embedded.

2. Install anchor bol@elevations required for proper attachment to supported
equipment.

3. Install anchor bolts ac to anchor-bolt manufacturer's written instructions.

35  PAINTING 6}/(‘

A

Touchup: Clean field welds and abrade s of shop paint. Paint exposed areas
immediately after erecting hangers and supp ts(u:;e same materials as used for shop
painting. Comply with SSPC-PA 1 requirements @:hing up field-painted surfaces.

1. Apply paint by brush or spray to provide minim@ry film thickness of 2.0 mils.

Touchup: Comply with requirements in Division 09 for cle
field welds, bolted connections, and abraded areas of shop paint

d touchup painting of

Ecellaneous metal.

Galvanized Surfaces: Clean welds, bolted connections, and abr as and apply
galvanizing-repair paint to comply with ASTM A 780. 0

Q

END OF SECTION 26 05 29 0
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26 05 33
SECTION 26 05 33 - RACEWAY AND BOXES 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
¢ This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical wiring.

1.3 Dﬁl(y@lONS
A. @R Electrical metallic tubing.
B. ENT@&CM nonmetallic tubing.

C. EPDM: E -propylene-diene terpolymer rubber.
*
D. FMC: Flexible r@onduit.

E. IMC: Intermediate

F. LFMC: Liquidtight flexible onduit.

G. LFNC: Liquidtight flexible nonm%onduit.

H. NBR: Acrylonitrile-butadiene rubber. //(‘:
l. RNC: Rigid nonmetallic conduit. C}(‘

J. RMC: Rigid metal conduit. O
1.4  SUBMITTALS : ,0

A Product Data: For surface raceways, wireways and fittings, jun€tign, boxes, floor boxes,
hinged-cover enclosures, and cabinets.

B. Shop Drawings: For the following raceway components. Include plans, el s, sections,
details, and attachments to other work. &{

1. Custom enclosures and cabinets. 0

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.

Tetra Tech Inc. RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS
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D. Qualification Data: For professional engineer and testing agency.
E. 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.

B Comply with NFPA 70
¢ The required ‘grounding/bonding for the electrical system shall meet the elevator and
/ ancillary systems’ performance requirements.

awen installed in the elevator hoistway/pit, atop the elevator cab, outdoors, or at other wet
/wns the conduit/raceway/boxes shall be “NEMA 4”.

PART 2 - PRODUCT@/.

2.1 METAL CONDUI UBING

A. Available Manu @rs Subject to compliance with requirements, manufacturers offering
products that may b @porated into the Work include, but are not limited to, the following:

AFC Cable SysterrO.

Alflex Inc.

Allied Tube & Condui%o International Ltd. Co.
Anamet Electrical, Inc.; Gga Metal Hose.
Electri-Flex Co.

Manhattan/CDT/Cole-Flex.

Maverick Tube Corporation. Q

0O-Z Gedney; a unit of General Signa

Wheatland Tube Company.

B. Rigid Steel Conduit: ANSI C80.1. OO

1. Rigid steel conduit shall be UL listed, and in accor
Federal Specification WW-C-581, and ANSI Standard
shall be zinc coated on the outside, and either zinc-co
approved corrosion resistant coating on the inside.

2. Fittings for rigid steel conduit shall be in accordance with the Iatest of Federal
Specification W-F-408, except that material shall be either iron or st @

CoNogk~wWNE

ith the latest edition of
Rigid steel conduit
, coated with an

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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E.

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.

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

¢ 2. Fittings for flexible metal conduit shall be made of either steel or malleable iron only,

/(/c convolutions of the conduits.

F.

O b. Squeeze or clamp type having a bearing surface contoured to wrap around
the conduit and clamped by one or more screws.

LFM@/oible steel conduit with PVC jacket.

1. Li ighs flexible metal conduit shall be UL listed, and consist of a core flexible
galva teel tubing over which is an extruded, a liquid tight jacket of polyvinyl
chloride ).

2. Fittings for tight flexible conduit shall be of a type with a nylon or equal
plastic com g and a gland for tightening. Fittings shall be made of either

steel or malleable ifon ohly, shall have insulated throats and shall be of type having
male thread and lo r male bushing with or without "O" ring seal. Each
connector shall provid resistance ground connection between the flexible
conduit and the outlet bo{%yit or other equipment to which it is connected.

Fittings for Conduit (Including all Typ lexible and Liquidtight), EMT, and Cable:
NEMA FB 1; listed for type and size race ith which used, and for application and
environment in which installed. /‘

2. Fittings for EMT: set-screw or compression typé.
3. Coating for Fittings for PVC-Coated Conduit: Mi my@ckness, 0.040 inch with
overlapping sleeves protecting threaded joints.

1. Conduit Fittings for Hazardous (Classified) s: Comply with UL 886.

Joint Compound for Rigid Steel Conduit or IMC: Listed for cable connector
assemblies, and compounded for use to lubricate and protect thread ay joints from
corrosion and enhance their conductivity.

Rigid non-metallic conduit shall not be used. In cases where expressed permissio ranted
by the Engineer, conduit shall be Schedule 40 polyvinyl chloride, unless otherwi ted.
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.

e,

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.

Lamson & Sessions; Carlon Electrical Products.

CcCoNoRrwNE

/@0 Manhattan/CDT/Cole-Flex.

@ RACO; a Hubbell Company.
/‘ Thomas & Betts Corporation.
ENT@A TC13.
LFNC: UI%
*
Fittings for ENT@NC: NEMA TC 3; match to conduit or tubing type and material.
Fittings for LFNC:

Conduits, Fittings & Enclos ated in Elevator Shaft: NEMA 4.

2.3 METAL WIREWAYS ;6\

A.

D.

E.

Available Manufacturers: Subject to cor( alyce with requirements, manufacturers offering
products that may be incorporated into the WQrkinclude, but are not limited to, the following:
*

1. Cooper B-Line, Inc. //(

2. Hoffman.

3. Square D; Schneider Electric. O

Description: Sheet metal sized and shaped as indicated, 250, Type 1, unless
otherwise indicated. /‘

Fittings and Accessories: Include couplings, offsets, elbows, exp' ints, adapters,
hold-down straps, end caps, and other fittings to match and mate with wir &15 required

for complete system.

Wireway Covers: Screw-cover type 0

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:

a Butler Manufacturing Company; Walker Division.

b. Enduro Systems, Inc.; Composite Products Division.
Hubbell Incorporated; Wiring Device-Kellems Division.

@ ¢ Lamson & Sessions; Carlon Electrical Products.

anduit Corp.
&Iker Systems, Inc.; Wiremold Company (The).

/§mold Company (The); Electrical Sales Division.

2.5 BOXES, ENCLOSURES, BINETS

A

Available Manufacturers:
products that may be incorp
Basis-of-Design for hazardous

bjekt to compliance with requirements, manufacturers offering
¥nto the Work include, but are not limited to, the following:
s, Crouse-Hinds, Inc.

Cooper Crouse-Hinds; Div. &%ﬁer Industries, Inc.
Hoffman. /‘

Hubbell Incorporated; Killark Elect nufacturing Co. Division.
0O-Z/Gedney; a unit of General Signal.

RACO; a Hubbell Company. /
Robroy Industries, Inc.; Enclosure Division. O
Thomas & Betts Corporation. O

Walker Systems, Inc.; Wiremold Company (The)! A
Appleton

*

©CoNoook~whE

Sheet Metal Outlet and Device Boxes: NEMA OS 1. :/b

Cast-Metal Outlet and Device Boxes: NEMA FB 1, aluminum, Type F ith gasketed

cover.

Small Sheet Metal Pull and Junction Boxes: NEMA OS 1. 0

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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2.6

®/ /g&ain ends.

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

EEVES FOR RACEWAYS

Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel,

B. Qgﬂron Pipe Sleeves: Cast or fabricated "wall pipe," equivalent to ductile-iron pressure
pipe, Wj

wi#hplain ends and integral waterstop, unless otherwise indicated.

tangular Openings: Galvanized sheet steel with minimum 0.052- or
as indicated and of length to suit application.

*
Coordinate sleev( tion and application with selection and application of firestopping
specified in Divisio ction "Penetration Firestopping.”

2.7 SLEEVE SEALS < ’

A.

Available Manufacturers: Subj mpliance with requirements, manufacturers offering
products that may be incorporated 1 &Work include, but are not limited to, the following:

Advance Products & Systems, I(g;‘:

Calpico, Inc.

el N

Metraflex Co. O .
Pipeline Seal and Insulator, Inc. //(O

PART 3 - EXECUTION O

3.1 RACEWAY APPLICATION A

A. Comply with the following indoor applications, unless otherwise i; i

1. Exposed, Not Subject to Physical Damage: EMT or ENT O

2. Exposed, Not Subject to Severe Physical Damage: EMT 0

3. Exposed and Subject to Severe Physical Damage: Rigid steel conduit IMENhcludes
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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B.

C.

%,

D.

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.

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.

Minimum Raceway Size 3/4-inch trade size.
Raceway Fittings: Compatible with raceways and suitable for use and location.

Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings,
unless otherwise indicated.

that material. Patch and seal all joints, nicks, and scrapes in PVC coating after

1.
/ 2. PVC Externally Coated, Rigid Steel Conduits: Use only fittings listed for use with

O installing conduits and fittings. Use sealant recommended by fitting manufacturer.
Irfstall errous conduit or tubing for circuits operating above 60 Hz. Where aluminum
race o installed for such circuits and pass through concrete, install in nonmetallic

sleeve. /O

Do not install @ﬁum conduits in contact with concrete.

3.2 INSTALLATION

A

Comply with NECA 1 for ifstalldtion requirements applicable to products specified in Part 2
except where requirements ings or in this Article are stricter.

Keep raceways at least 6 inches aw%] parallel runs of flues and steam or hot-water pipes.
Install horizontal raceway runs abov ?f and steam piping.

Complete raceway installation before starti uctor installation.

*

Support raceways as specified in Division 26 Sec{ angers and Supports for Electrical
Systems."

Arrange stub-ups so curved portions of bends are not visifle a the finished slab.

Install no more than the equivalent of three 90-degree bends in @Qduit run except for
communications conduits, for which fewer bends are allowed.

Conceal conduit and EMT within finished walls, ceilings, and floors, %otherwise
indicated.

Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditioni&ply
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:

/ O Where conduits pass from warm to cold locations, such as boundaries of refrigerated

spaces.
2. ere otherwise required by NFPA 70.

it Connections: Use maximum of 72 inches of flexible conduit for recessed
ighting fixtures, equipment subject to vibration, noise transmission, or
movement; an /tfansformers and motors.

Flexible

1. Use LFMC 4 p or wet locations subject to severe physical damage.
2. Use LFMC i damp or wet locations not subject to severe physical damage.
3. Use suitable for hafardaus locations fittings.

Set metal floor boxes level and%/ith finished floor surface.

Set nonmetallic floor boxes level. ﬁ%ﬂer installation to fit flush with finished floor

surface. :

3.3 SLEEVE INSTALLATION FOR ELECTRICAL PEN@R}TLONS

Coordinate sleeve selection and application with se(@u nd application of firestopping.

A.

B. Concrete Slabs and Walls: Install sleeves for penetrations nme-drilled holes or formed
openings are used. Install sleeves during erection of slabs a i

C. Use pipe sleeves unless penetration arrangement requires rectangu a%ed opening.

D. Rectangular Sleeve Minimum Metal Thickness: O
1. For sleeve cross-section rectangle perimeter less than 50 inches and no @ eater

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.

RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS Tetra Tech Inc.
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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

Division 07 Section "Joint Sealants" for materials and installation.

¢ and raceway, using joint sealant appropriate for size, depth, and location of joint. Refer to

/ Fire-Rated-Assembly Penetrations: Maintain indicated fire rating of walls, partitions,
/gwilings, and floors at raceway penetrations. Install sleeves and seal with firestop materials.

L. Q enetration Sleeves: Seal penetration of individual raceways with flexible, boot-type
fl shin&@ts applied in coordination with roofing work.

*
M. Abovegro( terior-Wall Penetrations: Seal penetrations using sleeves and mechanical
sleeve seal sleeve size to allow for 1-inch annular clear space between pipe and
sleeve for inst }fnechanical sleeve seals.

N. Underground, Exterd
sleeves to allow for
mechanical sleeve seals.

Il Penetrations: Install cast-iron "wall pipes" for sleeves. Size
lar clear space between raceway and sleeve for installing

SLEEVE-SEAL INSTALLATION O

3.4

A Install to seal underground, exterior \ﬂé}ﬁwetrations.

B. Use type and number of sealing elements rec ded by manufacturer for raceway material
and size. Position raceway in center of sleeve. ;%pw mechanical sleeve seals and install
in annular space between raceway and sleeve. Tig Its against pressure plates that cause
sealing elements to expand and make watertight seal.

3.5 FIRESTOPPING : A

A. Apply firestopping to electrical penetrations of fire-rated floor anr@ ssemblies to restore

original fire-resistance rating of assembly. 7/ 0‘
3.6 PROTECTION O

A. Provide final protection and maintain conditions that ensure coatings, finishes, a inets

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. RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS
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26 05 44

SECTION 26 0544 - SLEEVES AND SLEEVE SEALS FOR ELECTRICAL RACEWAYS
AND CABLING

PART 1 - GENERAL

1.1¢RELATED DOCUMENTS
Al rawings and general provisions of the Contract, including General Conditions and Division 01
ification Sections, apply to this Section.

1.2 SUM@(Y
A.  Section Inc@‘

1. Sleeves fo ’and cable penetration of walls and floors.
2. Sleeve-seal s .
3. Sleeve-seal fittinGg’
4. Grout.
5. Silicone sealants. %
B.  Related Requirements: O
1. Coordinate sleeve selection and a jon with selection and application of firestopping

specified in Division 07 “Penetratio &J‘pping”. .

1.3 ACTION SUBMITTALS %/‘
0

A.  Product Data: For each type of product specified.

,0(/
/'bO
A.  Wall Sleeves: 0

PART 2 - PRODUCTS

2.1 SLEEVES

1. Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, z ted,
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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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).

or more sides larger than 16 inches (400 mm), thickness shall be 0.138 inch (3.5
mm).

¢ b. For sleeve cross-section rectangle perimeter 50 inches (1270 mm) or more and one

2.2

2.3

24

SL@SEAL SYSTEMS

Description: ular sealing device, designed for field assembly, to fill annular space between
sleeve and

;yor cable.
1. Manufactuhers; ubject to compliance with requirements, manufacturers offering
products that )e incorporated into the Work include:

a. Advance Pro Systems, Inc.

b.  CALPICO, | //

C. Metraflex Company@.

2. Sealing Elements: EPDM or (Buna N) rubber interlocking links shaped to fit
surface of pipe. Include type andn r required for pipe material and size of pipe.

3. Pressure Plates: Stainless steel.

4, Connecting Bolts and Nuts: Stainless steel% requwed to secure pressure plates to
sealing elements.

GROUT O&

Description: Nonshrink; recommended for interior and exterior seal@penings in non-fire-
rated walls or floors.

Standard: ASTM C 1107/C 1107M, Grade B, post-hardening and v%usﬁng, dry,

hydraulic-cement grout. 0
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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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: ilicone Foams: Multicomponent, silicone-based liquid elastomers that, when mixed, expand
cure in place to produce a flexible, nonshrinking foam.

/A

PART 3 - EXE N

*

3.1 SLEEVE INST@ION FOR NON-FIRE-RATED ELECTRICAL PENETRATIONS
A.  Comply with NECAO ¢
B. Comply with NEMA VE?@able tray and cable penetrations.

C.  Sleeves for Conduits Penetratin@)ve-Grade Non-Fire-Rated Concrete and Masonry-Unit
Floors and Walls: O

=

Interior Penetrations of Non—Fire—Q Walls and Floors:

a. Seal annular space between sll nd raceway or cable, using joint sealant
appropriate for size, depth, and locglige of joint. Comply with requirements in

Cx.

b. Seal space outside of sleeves with mortar (/@Jt. Pack sealing material solidly
between sleeve and wall so no voids remaihe Ool exposed surfaces smooth;

protect material while curing. c

Section 079200 "Joint Sealants."

2. Use pipe sleeves unless penetration arrangement requires rectan@ sleeved opening.

3. Size pipe sleeves to provide 1/4-inch (6.4-mm) annular clear spatwveen sleeve and
raceway or cable unless sleeve seal is to be installed.

4, Install sleeves for wall penetrations unless core-drilled holes or formed i0gs are
used. Install sleeves during erection of walls. Cut sleeves to length for mou&I lush
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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F.

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.

llow for 1-inch (25-mm) annular clear space between raceway or cable and sleeve for
sleeve seal system.

Qngerground Exterior-Wall and Floor Penetrations: Install cast-iron pipe sleeves. Size sleeves
] St

3.2 SLEEVE-S YSTEM INSTALLATION
*
A. Install sleeve-s ms in sleeves in exterior concrete walls and slabs-on-grade at raceway
entries into buildi
B. Install type and numb( sealing elements recommended by manufacturer for raceway or
cable material and size. raceway or cable in center of sleeve. Assemble mechanical
sleeve seals and install in ce between raceway or cable and sleeve. Tighten bolts
against pressure plates that cause@g elements to expand and make watertight seal.
3.3 SLEEVE-SEAL-FITTING INSTALLATI
A. Install sleeve-seal fittings in new walls and sla{yfﬁ ey are constructed.
B.  Assemble fitting components of length to be fl ith both surfaces of concrete slabs and
walls. Position waterstop flange to be centered in ¢ Igb or wall.
C.  Secure nailing flanges to concrete forms. (
D.  Using grout, seal the space around outside of sleeve-seal @s
3.4 SLEEVE INSTALLATION FOR FIRE RATED ASSEMBLY PA@)NS
A. Install sleeves for penetrations of fire-rated floor and wall ass@es unless openings
compatible with firestop system used are fabricated during construction of f, or wall.
B.  Maintain indicated fire rating of walls, partitions, ceilings and floors at race\Q etrations.
Install sleeves and sleeve seals with appropriate firestop materials. Comply withDigigion 07
Section “Penetration Firestopping”. 0
END OF SECTION 26 05 44
SLEEVES AND SLEEVE SEALS FOR ELECTRICAL RACEWAYS AND CABLING Tetra Tech, Inc.
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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.

1.4§UMMARY

Q//ﬁectlon Includes:

Q/\ Identification for raceways.
ntification of power and control cables.
\iﬂlflcatlon for conductors.

Equip identification labels.
identification products.

3
4,
5. Ins signs.
6
7.
13 SUBMITTALS /O

A. Product Data: For each elec%jentification product indicated.

B. Identification Schedule: An indeSS}( menclature of electrical equipment and
system components used in identifica o@ns and labels.

1.4 QUALITY ASSURANCE O//(
A. Comply with ANSI A13.1 and IEEE C2. OO
B. Comply with NFPA 70. A
C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145. /b
D. Comply with ANSI Z535.4 for safety signs and labels. O&

E. Adhesive-attached labeling materials, including label stocks, laminating %es,
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.

concealment.

¢D. Install identifying devices before installing acoustical ceilings and similar

PART

oyﬁODUCTS
POV@CEWAY IDENTIFICATION MATERIALS

2.1

A ith ANSI A13.1 for minimum size of letters for legend and for minimum
Iength f|eld for each raceway size.

B. Colors for R Es Carrying Circuits at 600 V or Less:

1. Black Iett nclear field
2. Legend: Clsige and system or service type.

C. Self-Adhesive Vinyl Label@r Raceways Carrying Circuits at 600 V or Less:
Preprinted, flexible label lamifatgd with a clear, weather- and chemical-resistant
coating and matching wraparoun }ive tape for securing ends of legend label.

D. Write-On Tags: Polyester tag, 0.015 in@h'ck, with corrosion-resistant grommet
and cable tie for attachment to conductor o@&

1. Marker for Tags: Permanent, waterproof@ ink marker recommended by
tag manufacturer.
2.2  ARMORED AND METAL-CLAD CABLE IDENTIFICATION I\@ERIALS

A. Comply with ANSI A13.1 for minimum size of letters for Iegeg‘d for minimum
length of color field for each raceway and cable size. 0

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.

Z.WONDUCTOR IDENTIFICATION MATERIALS

Q/( Color-Coding Conductor Tape: Colored, self-adhesive vinyl tape not less than 3 mils
/(hick by 1 to 2 inches wide.

/‘ ?arkerforTags: Permanent, waterproof, black ink marker recommended by

manufacturer.
2.5  WARNING LA D SIGNS
*

A.  Comply with N@?O and 29 CFR 1910.145.

B. Self-Adhesive Wa*%/ Is: Factory-printed, multicolor, pressure-sensitive
adhesive labels, config r display on front cover, door, or other access to
equipment unless otherwiseé ted

2.6 EQUIPMENT IDENTIFICATION LAQ&Z(

A Engraved, Laminated Acrylic or Melar@e abel: Punched or drilled for screw
mounting. White letters on a black backgro{in inimum letter height shall be 3/8
inch. /O

2.7 CABLETIES O

A General-Purpose Cable Ties: Fungus inert, self-extinguigfing, one piece, self-

locking, Type 6/6 nylon. /\

1. Minimum Width: 3/16 inch. :9

2. Tensile Strength at 73 deg F, According to ASTM D 638: 1 @ Si.

3. Temperature Range: Minus 40 to plus 185 deg F. é

4. Color: Black except where used for color-coding. 0
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

3.2

INSTALLATION

A

B.

D.

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
ork.
of-‘A esive ldentification Products: Clean surfaces before application, using
mat nd methods recommended by manufacturer of identification device.

Attach siQ plastic labels that are not self-adhesive type with mechanical
fasteners ap jdte to the location and substrate.

System Identifica? olor-Coding Bands for Raceways and Cables: Each
color-coding band grraletely encircle cable or conduit. Place adjacent bands
of two-color markings inontact, side by side. Locate bands at changes in direction,
at penetrations of walls and @ at 50-foot maximum intervals in straight runs, and
at 25-foot maximum intervals %ested areas.

Aluminum Wraparound Marker Lab Metal Tags: Secure tight to surface of
conductor or cable at a location with hi ibility and accessibility.

*
Cable Ties: For attaching tags. Use general-%e type, except as listed below:

1. Outdoors: UV-stabilized nylon. O
2. In Spaces Handling Environmental Air: Plenun@i.

underground-line warning tape directly above line at 6 to 8 in elow finished
grade. Use multiple tapes where width of multiple lines installed in mon trench
or concrete envelope exceeds 16 inches overall.

Underground-Line Warning Tape: During backfilling of tre%gstall continuous

Painted Identification: Comply with requirements in Division 09 painting SQ@ons
for surface preparation and paint application.

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.

D/ orkspace Indication: Install floor marking tape to show working clearances in the

tion of access to live parts. Workspace shall be as required by NFPA 70 and
VéF 926.403 unless otherwise indicated. Do not install at flush-mounted

pane sand similar equipment in finished spaces.
Warning for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:
Self-adhesi ;«hing labels.

Comply w CER 1910.145.

Identify sys with black letters on an orange background.

Apply to exterioriQf dQor, cover, or other access.

For equipment with iple power or control sources, apply to door or cover
of equipment includinq%)t limited to, the following:

a. Power transfer switch(;‘

b. Controls with external cﬁp&gower connections.

AobdE

and maintenance of electrical systems and ite hich they connect. Install
instruction signs with approved legend where instrdcons gre needed for system or
equipment operation. ﬁ

*
Operating Instruction Signs: Install instructh&g{s to facilitate proper operation

Equipment Identification Labels: On each unit of equ , install unique
designation label that is consistent with wiring diagrams, ules, and the
Operation and Maintenance Manual. Apply labels to disconne@/vitches and
protection equipment, central or master units, control panels, con@ tations,
terminal cabinets, and racks of each system. Systems include powe ting,
control, communication, signal, monitoring, and alarm systems unless equi tis
provided with its own identification.

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.

IDENTIFICATION FOR ELECTRICAL SYSTEMS
Project No. 76984-13013 26 05 53/ Page 5



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.

S@ o o0 o

END OF SECTION 26 05 53
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260573

SECTION 260573 - OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY

PART 1 - GENERAL

11 RELATED DOCUMENTS

@Drawings and general provisions of the Contract, including General and Supplementary
OOnditions and Division 01 Specification Sections, apply to this Section.

s
1.2 SU@RY

A.  Section “incl computer-based, overcurrent protective device coordination studies to
determine ent protective devices and to determine overcurrent protective device settings
for selective trlp(

1. Study results Q)é used to determine coordination of series-rated devices.

13 DEFINITIONS %

nstruction that are not to be removed and that are not
and salvaged, or removed and reinstalled.

A.  Existing to Remain: Existing ite
otherwise indicated to be removed, r

B.  One-Line Diagram: A diagram which showg; eans of single lines and graphic symbols, the
course of an electric circuit or system of ci }k and the component devices or parts used
therein.

C. Protective Device: A device that senses when an abn@( @rrent flow exists and then removes
the affected portion from the system.

D.  SCCR: Short-circuit current rating. ’ >
E.  Service: The conductors and equipment for delivering electric energy; the serving utility to

the wiring system 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%gices
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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15

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.

B. Qgﬁuct Certificates: For overcurrent protective device coordination study software, certifying

1.6

A

1.7

A

B.

ce with IEEE 399.

CLOSEOUT, MITTALS
*

Operation and Wpenance Data: For the overcurrent protective devices to include in
emergency, oper Inaintenance manuals.

1. In addition to itepMs Yspecified in Section 017823 "Operation and Maintenance Data,"
include the followi

a. The following parts @he Protective Device Coordination Study Report:

1) One-line diagram
2) Protective device cobrgihation study.
3)  Time-current coordinati zﬁ/es.

b. Power system data. %

Studies shall use computer programs that are distributed Qon and are in wide use.
Software algorithms shall comply with requirements of standard uides specified in this
Section. Manual calculations are unacceptable.

QUALITY ASSURANCE

study and documenting recommendations, licensed in the state where located. All
elements of the study shall be performed under the direct supervision an &ol of this

professional engineer. @

\Y

Coordination Study Specialist Qualifications: Professional engineer in ch%rforming the

PART 2 - PRODUCTS

2.1 COMPUTER SOFTWARE DEVELOPERS
A.  Comply with IEEE 242 and IEEE 399.
OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY Tetra Tech, Inc.
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B.  Analytical features of device coordination study computer software program shall have the

Y

capability to calculate "mandatory,
IEEE 399.

very desirable,” and "desirable” features as listed in

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:

O/‘ a. Arcing faults.

Simultaneous faults.
Explicit negative sequence.
Mutual coupling in zero sequence.

*

2.2 PROTECTIVE@ﬁE COORDINATION STUDY REPORT CONTENTS
A.  Executive summary. /
B.  Study descriptions, purpo ? is and scope. Include case descriptions, definition of terms and
guide for interpretation of r printout
C.  One-line diagram, showing the fo
1. Protective device designations ana e ratmgs
2. Cable size and lengths.
3. Transformer kilovolt ampere (kVA) an e ratings.
4. Motor and generator designations and kVA@a
5. Switchgear, switchboard, motor-control cent ré}?anelboard designations.
D.  Study Input Data: As described in "Power System Data
E.  Short-Circuit Study Output: As specified in "Short-Circuit SQ t" Paragraph in "Short-
Circuit Study Report Contents” Article in Section 260572 "O ent Protective Device
Short-Circuit Study."
F. Protective Device Coordination Study: 0
1. Report recommended settings of protective devices, ready to be applied field. Use
manufacturer's data sheets for recording the recommended setting o urrent
protective devices when available. 0
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

between devices installed in series, including power utility company's upstream devices.

&achieve selective coordination. Graphically illustrate that adequate time separation exists

R4

are separate sets of curves for the switching schemes and for emergency periods where the
er source is local generation. Show the following information:

/%

1. %ﬁ: tag and title, one-line diagram with legend identifying the portion of the system
d.

2. Termigte)device characteristic curves at a point reflecting maximum symmetrical or
asym » igel fault current to which the device is exposed.

3. Identify ice associated with each curve by manufacturer type, function, and, if
applicable, Jdelay, and instantaneous settings recommended.

4, Plot the follo ed characteristic curves, as applicable:

a. Power utility uyrent protective device.

b. Medium-volt nt overcurrent relays.

C. Medium- and Iow—‘olta&e fuses including manufacturer's minimum melt, total
clearing, tolerance, an e bands.

d. Low-voltage equipmen it-breaker trip devices, including manufacturer's
tolerance bands.

e. Transformer full-load current,%zing inrush current, and ANSI through-fault
protection curves.

f. Cables and conductors damage curveo

g. Ground-fault protective devices. .

h. Motor-starting characteristics and motor d oints.

i Generator short-circuit decrement curve and or damage point.

J. The largest feeder circuit breaker in each motor—e&ol center and panelboard.

5. Series rating on equipment allows the application of two sefiesNfijerrupting devices for a
condition where the available fault current is greater than the ¢ pting rating of the
downstream equipment. Both devices share in the interruption o It and selectivity
is sacrificed at high fault levels. Maintain selectivity for trippin ts caused by
overloads.

6. Provide adequate time margins between device characteristics such @ selective
operation is achieved.

7. Comments and recommendations for system improvements. 0

OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY Tetra Tech, Inc.
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PART 3 - EXECUTION

3.1

3.2

A

Y

O assembled. Overcurrent protective devices that have not been submitted and approved

@

o O

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

prior to coordination study may not be used in study.

PRO‘@P«/E DEVICE COORDINATION STUDY

Comply wi 242 for calculating short-circuit currents and determining coordination time

intervals. O

Comply with IEEE @/‘(’general study procedures.

The study shall be based evice characteristics supplied by device manufacturer.

L7

The extent of the electrical power@m to be studied is indicated on Drawings.

Begin analysis at the service, exten 6wn to the system overcurrent protective devices as
follows:

2. Exclude equipment rated 240-V ac or less n supplied by a single transformer rated

1. To normal system low-voltage load bus% fault current is 10 KA or less.
less than 125 kVA.

*
Study electrical distribution system from normal and/ nate power sources throughout
electrical distribution system for Project. Study all cases of -switching configurations and
alternate operations that could result in maximum fault conditiog§. A

Transformer Primary Overcurrent Protective Devices: c

o)

a. Inrush current when first energized. O

b. Self-cooled, full-load current or forced-air-cooled, full-load current,&&' ever is
specified for that transformer.

C. Permissible transformer overloads according to IEEE C57.96 if requ by
unusual loading or emergency conditions.

1. Device shall not operate in response to the following:

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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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

O defined for the three-phase bolted fault short-circuit study.

J. ald?@e short-circuit momentary and interrupting duties for a three-phase bolted fault and

sin -to-ground fault at each of the following:
1. Electrj itys supply termination point.
2. Low- swﬂchgear
3. Branch @aﬁnelboards
K. Protective Device E\Q}i n:
1. Evaluate equipmen otective devices and compare to short-circuit ratings.
2. Adequacy of switch elboard bus bars to withstand short-circuit stresses.
3. Any application of series-rated Yevices shall be recertified, complying with requirements
in NFPA 70. O

3.3 LOAD-FLOW AND VOLTAGE-DROP S‘Ng?(

A.  Perform a load-flow and voltage-drop study to d{?ine the steady-state loading profile of the
system. Analyze power system performance two ti ILows:

1. Determine load-flow and voltage drop based on (@Jad currents obtained in "Power
System Data" Article.

2. Determine load-flow and voltage drop based on 80 percént % design capacity of the
load buses.

3. Prepare the load-flow and voltage-drop analysis and report how power system
components that are overloaded, or might become overloaded; s voltages that are
less than as prescribed by NFPA 70. O

3.4 MOTOR-STARTING STUDY %

A.  Perform a motor-starting study to analyze the transient effect of the system's voltagengofile
during motor starting. Calculate significant motor-starting voltage profiles and analyze the
effects of the motor starting on the power system stability.

B.  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 Architect.
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
O engineers. The qualifications of technicians and engineers shall be qualified as defined by

/ NFPA 70E.

B. Gat %abulate the following input data to support coordination study. The list below is a

guide. ly, with recommendations in IEEE 551 for the amount of detail required to be
acquired in @Id. Field data gathering shall be under the direct supervision and control of the
engineer in ‘of performing the study, and shall be by the engineer or its representative
who holds NE Level Il certification or NICET Electrical Power Testing Level IlI

certification. O,

1. Product Data for @urrent protective devices specified in other Sections and involved
in overcurrent prot device coordination studies. Use equipment designation tags
that are consistent ical distribution system diagrams, overcurrent protective
device submittals, input an@ut data, and recommended device settings.

2. Electrical power utility impe @at the service.

3. Power sources and ties.

4, Short-circuit current at each syste “hree phase and line-to-ground.

5. Full-load current of all loads.

6. Voltage level at each bus.

7. For transformers, include kVA, primar secondary voltages, connection type,
impedance, X/R ratio, taps measured in percen& hase shift.

8. For reactors, provide manufacturer and m signation, voltage rating, and

impedance

9. For circuit breakers and fuses, provide manufacturer a@odel designation. List type of
breaker, type of trip and available range of settings, S R/@ent rating, and breaker
settings.

10.  Generator short-circuit current contribution data, including sho@ uit reactance, rated
kVA, rated voltage, and X/R ratio. /‘

11.  For relays, provide manufacturer and model designation, curre ormer ratios,
potential transformer ratios, and relay settings.

12.  Maximum demands from service meters. Q

13.  Busway manufacturer and model designation, current rating, impedance, G@IS 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:

Tetra Tech, Inc. OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY
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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.

e. Ratings, types, and settings of utility company's overcurrent protective devices.

company.

¢ f. Special overcurrent protective device settings or types stipulated by utility

3.6

3.7

g. Time-current-characteristic curves of devices indicated to be coordinated.
/ Manufacturer, frame size, interrupting rating in amperes rms symmetrical, ampere
/P‘ or current sensor rating, long-time adjustment range, short-time adjustment range,

O and instantaneous adjustment range for circuit breakers.
I ufacturer and type, ampere-tap adjustment range, time-delay adjustment range,
@w;&neous attachment adjustment range, and current transformer ratio for
rrent relays.

J- Pal ds, switchboards, motor-control center ampacity, and SCCR in amperes

k. Identify
current is g
device data
complies with

an the interrupting rating of the downstream equipment. Obtain
allow verification that series application of these devices

FIELD ADJUSTING %

Adjust relay and protective device settings%"ng to the recommended settings provided by
the coordination study. Field adjustments shal mpleted by the engineering service division
of the equipment manufacturer under the Startup eptance Testing contract portion.

*
Make minor modifications to equipment as required[ omplish compliance with short-
circuit and protective device coordination studies.

Testing and adjusting shall be by a full-time employee of th; Fi
holds NETAETT Level lll certification or NICET Electric
certification.

djusting Agency, who
er Testing Level Il

/\

1. Perform each visual and mechanical inspection and electrical ted in NETA
Acceptance Testing Specification. Certify compliance with test par rs. Perform
NETA tests and inspections for all adjustable overcurrent protective device

DEMONSTRATION 0

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
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26 22 00

SECTION 26 22 00 - LOW-VOLTAGE TRANSFORMERS

PART 1 - GENERAL
11 RELATED DOCUMENTS

Specification Sections, apply to this Section.

1.2 O(U(WRY

A. This fOm includes the following types of dry-type transformers rated 600 V and less, with
capacities up 00 kVA:

%Drawings and general provisions of the Contract, including General Conditions and Division 01

*
1. Distribut@sformers.
*

1.3 ACTION SUBMITTAE%

A.  Product Data: Include r late data, capacities, weights, dimensions, minimum
clearances, installed devices agd fdatures, and performance for each type and size of

transformer indicated. O

B.  Shop Drawings: Detail equipment assefiblji€ssand indicate dimensions, weights, loads, required
clearances, method of field assembly, /\ents, and location and size of each field
connection. /\

1. Wiring Diagrams: Power, signal, and contro I

Y-
14 CLOSEQUT SUBMITTALS OO

A.  Operation and Maintenance Data: For transformers to include i@rgency, operation, and
maintenance manuals.

1.5 QUALITY ASSURANCE 00

A.  Source Limitations: Obtain each transformer type through one source f single
manufacturer. %

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 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 DELIVERY, STORAGE, AND HANDLING

A.  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.

1.7¢COORDINATION
Al Qoordinate size and location of concrete bases with actual transformer provided. Cast anchor-
inserts into bases. Concrete, reinforcement, and formwork requirements are specified with
nc

B. Coor nstallation of wall-mounting and structure-hanging supports with actual transformer
provided.

Y,
PART 2 - PRODUCTS %’
2.1 MANUFACTURERS :0

A. Available Manufacturers: Subjegt todcompliance with requirements, manufacturers offering
products that may be incorporated e Work include, but are not limited to, the following:

1. Acme Electric Corporation.
2. Basis of design; Eaton Electrical Sec@on Corporation; Cutler-Hammer Products.
3. Siemens Energy & Automation, Inc. €A
4, Square D Co./Groupe Schneider NA,; Schn@Electric.
5. PowerSmith International Corp. O
&
2.2 GENERAL TRANSFORMER REQUIREMENTS OO

A.  Description: Factory-assembled and -tested, air-cooled units for Go@rvice.

B.  Cores: Grain-oriented, non-aging silicon steel. O/,

1. Internal Coil Connections: Brazed or pressure type. %

\Y

C.  Coils: Continuous windings without splices except for taps.

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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E.

(I/

Ops below normal full capacity.

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

G. syﬁ'dn Class: 220 deg C, UL-component-recognized insulation system with a maximum of
15 d@ rise above 40 deg C ambient temperature.

H.  Energy Efficj for Transformers Rated 15 kVA and Larger:

*
1. Complyi i NEMA TP 1, Class 1 efficiency levels.
2. Tested acc I\IEMA TP 2.

I K-Factor Rating: Trar@ers indicated to be K-factor rated shall comply with UL 1561
requirements for nonsin @ load current-handling capability to the degree defined by
designated K-factor.

1. Unit shall not overheat arrying full-load current with harmonic distortion
corresponding to designated K
2. Indicate value of K-factor on tranSf nameplate.

J. Electrostatic Shielding: Each winding shallé@ an independent, single, full-width copper

electrostatic shield arranged to minimize interwin@capacitance.
1. Arrange coil leads and terminal strips to minim ép’aeitive coupling between input and
output terminals.
2. Include special terminal for grounding the shield. O
3. Shield Effectiveness: A
a. Capacitance between Primary and Secondary Windh@ Not to exceed 33
picofarads over a frequency range of 20 Hz to 1 MHz.
b. Common-Mode Noise Attenuation: Minimum of minus 120 d 0.5to 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 kHz.
K. Wall Brackets: Manufacturer's standard brackets. %
2.4 BUCK-BOOST TRANSFORMERS

A.  Description: Self-cooled, two-winding dry type, rated for continuous duty and with wiring
terminals suitable for connection as autotransformer. Transformers shall comply with
NEMA ST 1 and shall be listed and labeled as complying with UL 506 or UL 1561.

B. Enclosure: Ventilated, NEMA 250, Type 2.

Tetra Tech, Inc. LOW-VOLTAGE TRANSFORMERS
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25

A

1. Finish Color: Gray.

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."

2.6%0URCE QUALITY CONTROL

A

esw inspect transformers according to IEEE C57.12.91.

PART 3 - EXEClTTI(@
*

EXAMINATIOV\O

3.1
*

A.  Examine conditions fo/ liance with enclosure- and ambient-temperature requirements for
each transformer.

B.  Verify that field measurements@s needed to maintain working clearances required by
NFPA 70 and manufacturer's writ bructions.

C. Examine walls, floors, roofs, and cofic bases for suitable mounting conditions where
transformers will be installed. &/(

D.  Verify that ground connections are in place aﬁ eguirements in Section 260526 "Grounding
and Bonding for Electrical Systems" have been ; imum ground resistance shall be 5
ohms at location of transformer. 3‘

E. Proceed with installation only after unsatisfactory conditio been corrected.

3.2 INSTALLATION

A. Install wall-mounting transformers level and plumb with wall bl% fabricated by
transformer manufacturer. O
1. Brace wall-mounting transformers as specified in Section 260548.16 "SeifgyicLontrols

for Electrical Systems."

B.  Construct concrete bases and anchor floor-mounting transformers according to manufacturer's
written instructions, seismic codes applicable to Project, and requirements in Section 260529
"Hangers and Supports for Electrical Systems."

LOW-VOLTAGE TRANSFORMERS Tetra Tech, Inc.
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3.3

A

B.

CONNECTIONS

Ground equipment according to Section 260526 "Grounding and Bonding for Electrical
Systems."

Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and
Cables."

%Conduits and wiring will attach below the transformer core.

3.4 %D QUALITY CONTROL

3.5

A

Ma urer's Field Service: Engage a factory-authorized service representative to inspect, test,
and a mponents, assemblies, and equipment installations, including connections. Report
i é

results in w
*

Perform tests arfg ctions and prepare test reports.

1. Manufacturero, Service: Engage a factory-authorized service representative to
inspect componefyg, Jssemblies, and equipment installations, including connections, and

to assist in testing. 0/

Tests and Inspections: < ’

1. Perform each visual and m
Acceptance Testing Specification?

| inspection and electrical test stated in NETA
&y compliance with test parameters.

Remove and replace units that do not pass test%ections and retest as specified above.

Infrared Scanning: Two months after Substantia @1 tion, perform an infrared scan of

transformer connections. }}e‘

1. Use an infrared-scanning device designed to meas perature or detect significant
deviations from normal values. Provide documentation offflevigacalibration.

2. Prepare a certified report identifying transformer check describing results of
scanning. Include notation of deficiencies detected, remedial a@ taken, and scanning
observations after remedial action.

Test Labeling: On completion of satisfactory testing of each unit, attad%j and signed

"Satisfactory Test" label to tested component. 0

Q

ADJUSTING 0

Record transformer secondary voltage at each unit for at least 48 hours of typical occupancy
period. Adjust transformer taps to provide optimum voltage conditions at secondary terminals.
Optimum is defined as not exceeding nameplate voltage plus 10 percent and not being lower
than nameplate voltage minus 3 percent at maximum load conditions. Submit recording and tap
settings as test results.

Tetra Tech, Inc. LOW-VOLTAGE TRANSFORMERS
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B.  Connect buck-boost transformers to provide nameplate voltage of equipment being served, plus
or minus 5 percent, at secondary terminals.

C.  Output Settings Report: Prepare a written report recording output voltages and tap settings.

3.6 CLEANING

Vacuum dirt and debris; do not use compressed air to assist in cleaning.

O/ END OF SECTION 26 22 00

LOW-VOLTAGE TRANSFORMERS Tetra Tech, Inc.
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SECTION 262413 - SWITCHBOARDS

PART 1 - GENERAL

262413

1.1¢RELATED DOCUMENTS
A drawings and general provisions of the Contract, including General and Supplementary

ditions and Division 01 Specification Sections, apply to this Section.
1.2 SUM%

A.  Section Inco

Service an ibytion switchboards rated 600 V and less.

Surge protecti ices.
Disconnecting a rcurrent protective devices.

Instrumentation.
Control power.

Accessory components an@res.
Identification.

Mimic bus. O
7
%,

LN~ LNE

13 ACTION SUBMITTALS

*

A. Product Data: For each switchboard, overcurren%}ve device, surge protection device,

ground-fault protector, accessory, and component.

characteristics, ratings, accessories, and finishes.

1. Include dimensions and manufacturers' technical da(%tures, performance, electrical

e

B.  Shop Drawings: For each switchboard and related equipment. :

clearances and service space around equipment. Show tabulation

lled devices,

1. Include dimensioned plans, elevations, sections, and detail e/ q uding required

equipment features, and ratings.

Detail bus configuration, current, and voltage ratings.
Detail short-circuit current rating of switchboards and overcurrent protective devi

akrwn

and isolation.

o

company.
Include evidence of NRTL listing for series rating of installed devices.

~

Detail enclosure types for types other than NEMA 250, Type 1. %

Include descriptive documentation of optional barriers specified for electrical insulation

Detail utility company's metering provisions with indication of approval by utility

8. Detail features, characteristics, ratings, and factory settings of individual overcurrent

protective devices and auxiliary components.

Tetra Tech, Inc. SWITCHBOARDS
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4,

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.

Q /%Eallty-Control Reports:

t procedures used.

1.
2. sults that comply with requirements.
3. Resul ailed tests and corrective action taken to achieve test results that comply with

requi }é'

15 CLOSEOUT SuB }'S
A.  Operation and Maintenan : For switchboards and components to include in emergency,
operation, and maintenanc
1. In addition to items specil¥ Section 017823 "Operation and Maintenance Data,"
include the following:

a. Routine maintenance requwerr& r switchboards and all installed components.

b. Manufacturer's written mstructlo esting and adjusting overcurrent protective
devices.

C. Time-current coordination curves for and rating of overcurrent protective
device included in switchboards. Submit I1('nslucent log-log graft paper; include
selectable ranges for each type of overcurre ctlve device.

1.6 MAINTENANCE MATERIAL SUBMITTALS A
A.  Furnish extra materials that match products installed and that are ;%d with protective
covering for storage and identified with labels describing contents.
1. Potential Transformer Fuses: Equal to 10 percent of quantity installed @1 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 ar% 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

A

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.

Testing Agency's Field Supervisor: Certified by NETA to supervise on-site testing.

DELI@‘, STORAGE, AND HANDLING

1.8

A.  Deliver swi s in sections or lengths that can be moved past obstructions in delivery path.

B.  Remove loose pa flammable materials from inside switchboards and install temporary
electric heating (25 ¥ section) to prevent condensation.

C.  Handle and prepare switc for installation according to NEMA PB 2.1.

1.9 FIELD CONDITIONS O

A. Installation Pathway: Remove and repl@ ess fencing, doors, lift-out panels, and structures
to provide pathway for moving swﬂchboar& lace.

B.  Environmental Limitations: O
1. Rate equipment for continuous operation unde%ﬂowing conditions unless otherwise

indicated: O
a. Ambient Temperature: Not exceeding 104 deg F@%.

C. Unusual Service Conditions: NEMA PB 2, as follows: :
1. Ambient temperatures within limits specified.

D. Interruption of Existing Electric Service: Do not interrupt electric service to f occupied
by Owner or others unless permitted under the following conditions and after
arranging to provide temporary electric service according to requirements |nd|cated
1. Notify Owner no fewer than seven days in advance of proposed interruption ofeq;:trlc

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
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1.10

(e

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

1.11
A.  Manufacture arranty: Manufacturer agrees to repair or replace switchboard enclosures,
buswork, o nt protective devices, accessories, and factory installed interconnection
wiring that fail 4 ials or workmanship within specified warranty period.
1. Warranty Peri 0 years from date of Substantial Completion.
B.  Manufacturer's Warranty: facturer's agrees to repair or replace surge protection devices
that fail in materials or wo ithin specified warranty period.
1. Warranty Period: Two year wiate of Substantial Completion.
PART 2 - PRODUCTS 6}(
2.1 SWITCHBOARDS :
*
A.  Basis of design; Eaton/Cutler-Hammer, Inc. Approved e@
1. Square D/Schneider Electric ?
2. Siemans A
B. Source Limitations: Obtain switchboards, overcurrent protective dé )ﬁ, components, and
accessories from single source from single manufacturer.
C.  Product Selection for Restricted Space: Drawings indicate maximum sions for
switchboards including clearances between switchboards and adjacent surfaces a 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.

Section Alignment: Front and Rear aligned.

O(' System Voltage: 480Y/277 V.
K.  Main- ntinuous: 2000 A.
L. Indoor Enc@‘Steel NEMA 250, Type 1.
M.  Enclosure Finish r Units: Factory-applied finish in manufacturer's standard gray finish
over a rust-inhibitin %on treated metal surface.

N.  Barriers: Between adjacen hboard sections.

0. Insulation and isolation for m r@of main section and main and vertical buses of feeder

sections. O

P. Service Entrance Rating: Switchboard
contain from one to six service disconnect
with disconnecting link, a grounding electrod

ed for use as service entrance equipment shall
ans with overcurrent protection, a neutral bus
ctor terminal, and a main bonding jumper.

Q.  Utility Metering Compartment: Barrier compar d section complying with utility
company's requirements; hinged sealable door; rovisioned for mounting utility
company's current transformers and potential transforme @nentlal taps as required by utility
company. If separate vertical section is required for utility , match and align with basic
switchboard. Provide service entrance label and necessary appli /@/ice entrance features.

R.  Customer Metering Compartment: A separate customer metering com;@nent and section with
front hinged door, for indicated metering, and current transformers h meter. Current
transformer secondary wiring shall be terminated on shorting-type teﬁ blocks. Include
potential transformers having primary and secondary fuses with discon means and
secondary wiring terminated on terminal blocks. 0

S. Bus Transition and Incoming Pull Sections: Matched and aligned with basic switchbo%

T. Hinged Front Panels: Allow access to circuit breaker, metering, accessory, and blank
compartments.

u. 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.
2. Phase- and Neutral-Bus Material: Hard-drawn copper of 98 percent conductivity.

Tetra Tech, Inc. SWITCHBOARDS
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3. 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.
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.

switchboard's main and distribution sections. Provide for future extensions from both

&6. Main-Phase Buses and Equipment-Ground Buses: Uniform capacity for entire length of

2.2

ends.
isconnect Links:

Bond neutral bus to equipment-ground bus for switchboards utilized as service

()
/‘ egipment or separately derived systems.

8. Neutr &s: 100 percent of the ampacity of phase buses unless otherwise indicated,
equippe Wechamcal connectors for outgoing circuit neutral cables. Brace bus
extensions gy feeder neutral bus.

9. Isolation Barrier{@i Provisions: Permit checking of bus-bolt tightness.

10. Provide 2 additional i
disconnect.

Future Devices: Equip compartmentS=fiy ounting brackets, supports, bus connections, and
appurtenances at full rating of circuit-bre artment.

!n;p
Bus-Bar Insulation: Factory-applied, flame-r t, tape wrapping of individual bus bars or
flame-retardant, spray-applied insulation. Minimuo#sylation temperature rating of 105 deg C.

ugs per phase for connection to a remote 800 Amp main

*
Fungus Proofing: Permanent fungicidal treatment for c(?(c rrent protective devices and other
components including instruments and instrument transfo . :
SURGE PROTECTION DEVICES A
Provide SPD as manufactured by the switchboard/breaker company. O/\

SPDs: Listed and labeled by an NRTL acceptable to authorities hgvg@risdiction as
complying with UL 1449, Type 1 and Type 2. 0

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

SWITCHBOARDS Tetra Tech, Inc.
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of any surge diversion module or on opening of any current-limiting device.
Coordinate with building power monitoring and control system.
e. Surge counter.

C.  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.

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:

3.

A

Line to Neutral: 1200 V for 480Y/277 V and 700 V for 208Y/120 V.
ne to Ground: 1200 V for 480Y/277 V and 1200 V for 208Y/120 V.
e to Line: 2000 V for 480Y/277 V and 1000 V for 208Y/120 V.

E. SCCR:Equ xceed 200 kA.

*
F.  Nominal Ratin(_@\.

07
2.3 DISCONNECTING AI@/ERCURRENT PROTECTIVE DEVICES

meet available fault currents.

A.  Molded-Case Circuit Bre )ﬁ): Comply with UL 489, with interrupting capacity to

1.

Thermal-Magnetic Circuit Bre &dnverse time-current element for low-level overloads
and instantaneous magnetic trip@p nt for short circuits. Adjustable magnetic trip
setting for circuit-breaker frame sizei%ﬁ and larger.

Adjustable Instantaneous-Trip Circui ers: Magnetic trip element with front-
mounted, field-adjustable trip setting.

Electronic trip circuit breakers with rms se s@ j Ld-replaceable rating plug or field-
replicable electronic trip; and the following field- )'fstable settings:

Instantaneous trip. :O

a.

b. Long- and short-time pickup levels. A

C. Long and short time adjustments.

d. Ground-fault pickup level, time delay, and I°t response. O

Current-Limiting Circuit Breakers: Frame sizes 400 A and smalleggle)-through ratings
less than NEMA FU 1, RK-5.

GFCI Circuit Breakers: Single- and double-pole configurations with Clas und-fault

protection (6-mA trip).
Ground-Fault Equipment Protection (GFEP) Circuit Breakers: Class B g%&ult
protection (30-mA trip).

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
material.

Tetra Tech, Inc.
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%,

Application Listing: Appropriate for application; Type SWD for switching
fluorescent lighting loads; Type HID for feeding fluorescent and high-intensity
discharge (HID) lighting circuits.

Ground-Fault Protection: Integrally mounted relay and trip unit with adjustable
pickup and time-delay settings, push-to-test feature, and ground-fault indicator.
Zone-Selective Interlocking: Integral with electronic trip unit; for interlocking
ground-fault protection function.

Shunt Trip: 120-V trip coil energized from separate circuit, set to trip at [55] [75]
percent of rated voltage.

Undervoltage Trip: Set to operate at 35 to 75 percent of rated voltage without
intentional time delay.

24 INS(@ENTATION

A. Multifunctio

ital-Metering Monitor: Microprocessor-based unit suitable for three- or four-

wire system /ﬁth the following features:

Switch-sel%ﬁjgital display of the following values with maximum accuracy

1.
tolerances as i g:d
a. Phase Curren@h hase: Plus or minus 0.5 percent.
b. Phase-to-Pha Three Phase: Plus or minus 0.5 percent.
C. Phase-to-Neutral VVd{tages, Three Phase: Plus or minus 0.5 percent.
d. Megawatts: Plus or m percent.
e.  Megavars: Plus or minu ;?ent.
f. Power Factor: Plus or minus ent.
g. Frequency: Plus or minus 0.1 ﬁ%‘
h. Accumulated Energy, Megawatt*#ogrs: Plus or minus 1 percent; accumulated
values unaffected by power outages 66 hours.
i Megawatt Demand: Plus or minus 1 peige gmand interval programmable from
five to 60 minutes. /
J. Contact devices to operate remote impulse-to demand meter.
2. Mounting: Display and control unit flush or semfflus ounted in instrument
compartment door.
3 O/‘
2.5 ACCESSORY COMPONENTS AND FEATURES O

A.  Accessory Set: Include tools and miscellaneous items required for overcurrent pro% device

test, inspection, maintenance, and operation.

\Y

B.  Spare-Fuse Cabinet: Suitably identified, wall-mounted, lockable, compartmented steel box or
cabinet. Arrange for wall mounting.

SWITCHBOARDS
262413/ Page 8
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2.6

A

IDENTIFICATION

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

3J¢EXAMINATION

A

%ive, inspect, handle, and store switchboards according to NEMA PB 2.1.

1. or move panelboards with spreader bars and manufacturer-supplied lifting straps

furni ¢

3. Protect f isture, dust, dirt, and debris during storage and installation.
4, Install tem gting during storage per manufacturer's instructions.

manufacturer's instructions.
2. Use @ slings, or other manufacturer-approved methods if lifting straps are not

B. Examine switchboards@e installation. Reject switchboards that are moisture damaged or
physically damaged. \Q/

C. Examine elements and surfaceq to &eceive switchboards for compliance with installation
tolerances and other conditions ing performance of the Work or that affect the
performance of the equipment.

D.  Proceed with installation only after unsaﬂsﬁ,&}{condltlons have been corrected.

3.2 INSTALLATION

A. Install switchboards and accessories according to NEM,{/{

B.  Equipment Mounting: Install switchboards on eX|st|ng nc, base. Comply with
requirements for concrete base specified.

1. For supported equipment, install epoxy-coated anchor bolts tha% through concrete
base and anchor into structural concrete floor.

2. Place and secure anchorage devices. Use setting drawings, €€ : diagrams
instructions, and directions furnished with items to be embedded.

3. Install anchor bolts to elevations required for proper attachment to SWItCth

4. Anchor switchboard to building structure at the top of the switchboard if % or
recommended by the manufacturer.

C.  Temporary Lifting Provisions: Remove temporary lifting eyes, channels, straps and brackets,
and temporary blocking of moving parts from switchboard units and components.

D.  Comply with mounting and anchoring requirements specified in Section 260548.16 "Seismic
Controls for Electrical Systems."

Tetra Tech, Inc. SWITCHBOARDS
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G.

Y

Operating Instructions: Frame and mount the printed basic operating instructions for
switchboards, 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.

Install filler plates in unused spaces of panel-mounted sections.

Install overcurrent protective devices, surge protection devices, and instrumentation.

1. Set field-adjustable switches and circuit-breaker trip ranges.

H. %II spare-fuse cabinet.
l.

CO@ith NECA 1.
CONNECW‘@ .
7

3.3

A.  Comply with re s for terminating feeder bus specified in Section 262500 "Enclosed
Bus Assemblies." D )g’ indicate general arrangement of bus, fittings, and specialties.

B.  Comply with requirement rminating cable trays specified in Section 260536 "Cable Trays
for Electrical Systems." indicate general arrangement of cable trays, fittings, and
specialties.

C.  Bond existing conduits entering und the switchboard to the equipment ground bus with a
bonding conductor sized per NFPA 70.

D.  Support and secure conductors within the swit d according to NFPA 70.

E. Extend insulated equipment grounding cable to bu nd connection and support cable at
intervals in vertical run. )}u’

3.4 IDENTIFICATION ’)

A. Identify field-installed conductors, interconnecting wiring, and compgfients; provide warning
signs complying with requirements for identification specified in Secti 53 "Identification
for Electrical Systems."

B.  Switchboard Nameplates: Label each switchboard compartment with a nam%omplying
with requirements for identification specified in Section 260553 "Identification @ectrical
Systems."

C.  Device Nameplates: Label each disconnecting and overcurrent protective device and each meter
and control device mounted in compartment doors with a nameplate complying with
requirements for identification specified in Section 260553 "ldentification for Electrical
Systems."

SWITCHBOARDS Tetra Tech, Inc.
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35 FIELD QUALITY CONTROL
A.  Testing Agency: Engage a factory-authorized 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 the following tests and inspections with the assistance of a factory-authorized service

&representative:
02( Acceptance Testing:

/ﬂ.‘ Test insulation resistance for each switchboard bus, component, connecting supply,
O feeder, and control circuit. Open control and metering circuits within the
switchboard, and remove neutral connection to surge protection and other
@ronic devices prior to insulation test. Reconnect after test.
b /t)ntinuity of each circuit.

N

Test groun gtection of equipment for service equipment per NFPA 70.

3. Perform eac jeyal and mechanical inspection and electrical test stated in

NETA Acceptan e?ting Specification. Certify compliance with test parameters.

4, Correct malfunctionj units on-site where possible, and retest to demonstrate
compliance; otherwiSe#ay ith new units and retest.

5. Perform the following infr@an tests and inspections, and prepare reports:

a. Initial Infrared Scanning% Substantial Completion, but not more than 60 days
after Final Acceptance, per n infrared scan of each switchboard. Remove
front panels so joints and conn&}( are accessible to portable scanner.

b. Follow-up Infrared Scanning: PE@#Orx an additional follow-up infrared scan of
each switchboard 11 months after da ubstantial Completion.

C. Instruments and Equipment: o

1) Use an infrared scanning device de( to measure temperature or to
detect significant deviations from norma es. Provide calibration record
for device.

6. Test and adjust controls, remote monitoring, and safeties.@place damaged and
malfunctioning controls and equipment. /‘

D.  Switchboard will be considered defective if it does not pass tests and inspch;r@

E. Prepare test and inspection reports, including a certified report that identifies “s\yi€Chboards
included and that describes scanning results. Include notation of deficiencies detectecy dial
action taken, and observations after remedial action.

3.6 ADJUSTING

A. Adjust moving parts and operable components to function smoothly, and lubricate as
recommended by manufacturer.

Tetra Tech, Inc. SWITCHBOARDS
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B.  Set field-adjustable circuit-breaker trip ranges as specified in Section 260573 "Overcurrent
Protective Device Coordination Study."

3.7 PROTECTION

A.  Temporary Heating: Apply temporary heat, to maintain temperature according to manufacturer's
written instructions, until switchboard is ready to be energized and placed into service.

3.%EMONSTRATION

A. rai?@vner's maintenance personnel to adjust, operate, and maintain switchboards, overcurrent
pro devices, instrumentation, and accessories, and to use and reprogram microprocessor-
base #monitoring, and communication units.

*

END OF SECTION 2624@

SWITCHBOARDS Tetra Tech, Inc.
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SECTION 26 24 16 - PANELBOARDS

PART 1 - GENERAL

11

1.2

13

14

A

RELATED DOCUMENTS

26 24 16

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

Yo

Secti@ﬁudes:

Distr panelboards.
Lighting liance branch-circuit panelboards.

Load cent
Electronic-gr@/(ﬁelboards.
DEFINITIONS %

SVR: Suppressed voltage rating. O

ronNE

TVSS: Transient voltage surge suppres%

SPD: Surge Protection device //(\O
O/ .
7

ACTION SUBMITTALS

Product Data: For each type of panelboard, switching an rrent protective device, surge
protection device, accessory, and component indicated. Incldd im%sions and manufacturers'

technical data on features, performance, electrical characteristics, r and finishes.

Shop Drawings: For each panelboard and related equipment. O/,

1. Include dimensioned plans, elevations, sections, and details. é%bulations of
installed devices, equipment features, and ratings.

2. Detail enclosure types and details for types other than NEMA 250, Type 1. 0

3. Detail bus configuration, current, and voltage ratings. @

4. Short-circuit current rating of panelboards and overcurrent protective devices. 0

5. Include evidence of NRTL listing for series rating of installed devices.

6. Detail features, characteristics, ratings, and factory settings of individual overcurrent
protective devices and auxiliary components.

7. 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.

Tetra Tech Inc.
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15

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:

assembled components or on calculation.
Dimensioned Outline Drawings of Equipment Unit: ldentify center of gravity and locate

¢ Basis for Certification: Indicate whether withstand certification is based on actual test of

1.6

1.7

/ and describe mounting and anchorage provisions.
etailed description of equipment anchorage devices on which the certification is based
their installation requirements.

Field Qualit troI Reports:

3. Results of fai and corrective action taken to achieve test results that comply with
requirements.

Panelboard Schedules: %IOH in panelboards. Submit final versions after load

balancing.

1.  Testpro mrused
2. Test result lewnh requirements.

CLOSEOUT SUBMITTALS ;0

Operation and Maintenance Data: For panel and components to include in emergency,
operation, and maintenance manuals. In addti to items specified in Section 017823
"Operation and Maintenance Data," include the foll

devices.
2. Time-current curves, including selectable ranges for ea
device that allows adjustments.

1. Manufacturer's written instructions for testing dEustmg overcurrent protective

f overcurrent protective

Furnish extra materials that match products installed and that are packageo%protectlve
covering for storage and identified with labels describing contents. @

MAINTENANCE MATERIAL SUBMITTALS

1. Keys: Two spares for each type of panelboard cabinet lock. 0

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

A

B.
&accessories from single source from single manufacturer.

C

QUALITY ASSURANCE
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.

Source Limitations: Obtain panelboards, overcurrent protective devices, components, and

Qroduct Selection for Restricted Space: Drawings indicate maximum dimensions for

Iboards including clearances between panelboards and adjacent surfaces and other items.
0 with indicated maximum dimensions.

D. Electr mponents, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualifiing agency, and marked for intended location and application.
*
E.  Comply with NZ@)B 1.
F.  Comply with NFPA /’
1.9 DELIVERY, STORAGE, )rﬁ;g)LlNG

A.  Remove loose packing and fla materials from inside panelboards; install temporary
electric heating (250 W per panelboa event condensation.

B.  Handle and prepare panelboards for instal aﬁ& cording to NECA 407 and NEMA PB 1.

1.10 PROJECT CONDITIONS %
/0

A.  Environmental Limitations: /O

1. Do not deliver or install panelboards until spaces are enclgSed weathertight, wet work
in spaces is complete and dry, work above panelboards 4 plete, and temporary
HVAC system is operating and maintaining ambient temperature humidity conditions
at occupancy levels during the remainder of the construction perteg.

2. Rate equipment for continuous operation under the following condfti nless otherwise
indicated: O
a. Ambient Temperature: Not exceeding minus 22 deg F to plus 104 de§9
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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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.

111 COORDINATION

@Coordinate layout and installation of panelboards and components with other construction that
Oen trates walls or is supported by them, including electrical and other types of equipment,
&gwa S, piping, encumbrances to workspace clearance requirements, and adjacent surfaces.
Zi}&y required workspace clearances and required clearances for equipment access doors

an S,

/\

B.  Coordinate @nd locations of concrete bases with actual equipment provided. Cast anchor-

bolt inserts des. Concrete, reinforcement, and formwork requirements are specified with
concrete. O
O
1.12 WARRANTY /

replace transient voltage suppregsior¥ devices that fail in materials or workmanship within
specified warranty period. O

1. Warranty Period: Five years fror@ f Substantial Completion.

5
PART 2 - PRODUCTS %

/0
21 GENERAL REQUIREMENTS FOR PANELBOARDS /O

A.  Special Warranty: Manu%ndard form in which manufacturer agrees to repair or

A.  Fabricate and test panelboards according to IEEE 344 to wit@d {smic forces expected on
project location.

B. Enclosures: Flush- and surface-mounted cabinets. O/\

a. Indoor Dry and Clean Locations: NEMA 250, Type 1. %

1. Rated for environmental conditions at installed location.

2. Front: Secured to box with concealed trim clamps. For surface-mounted front tch
box dimensions; for flush-mounted fronts, overlap box.

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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6
Q*c?ming Mains Location: Top and bottom.
: a

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.

Directory Card: Inside panelboard door, mounted in metal frame with transparent
protective cover.

Weutral, and Ground Buses:

1. ial; Hard-drawn copper, 98 percent conductivity.
2. Equip Ground Bus: Adequate for feeder and branch-circuit equipment grounding
condihsigFsyBonded to box.

3. Extra-C eutral Bus: Neutral bus rated 200 percent of phase bus and UL listed as
suitable fo loads.
4, Split Bus: Ve uses divided into individual vertical sections.

Conductor Connectors: S (@} use with conductor material and sizes.

Material: Hard-drawn copfeer, 98 percent conductivity.

Main and Neutral Lugs: Co ion or Mechanical type.

Ground Lugs and Bus-Configu minators: Compression or Mechanical type.

Feed-Through Lugs: Compressio echanical type, suitable for use with conductor

material. Locate at opposite end of incoming lugs or main device.

5. Subfeed (Double) Lugs: Compressi Mechanical type suitable for use with

conductor material. Locate at same end of incoming lugs or main device.

6. Gutter-Tap Lugs: Compression or Mechani a?pg suitable for use with conductor

ig¢

roNPE

material. Locate at same end of bus as incoming main device.

Future Devices: Mounting brackets, bus connections, filler plfied, and necessary appurtenances
required for future installation of devices.

Panelboard Short-Circuit Current Rating: Rated for series—connecte@tem with integral or
remote upstream overcurrent protective devices and labeled by an NRTE, ude size and type
of allowable upstream and branch devices, listed and labeled for series-c ted short-circuit
rating by an NRTL.

Panelboard Short-Circuit Current Rating: Fully rated to interrupt symmetrica@@circuit
current available at terminals. 0
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

@Manufaeturers: Subject to compliance with requirements, provide products by one of the
Ilowing, basis of design: Eaton Electrical Inc.; Cuttler-Hammer.

s /@femens Energy & Automation, Inc.

2. are D; a brand of Schneider Electric.
B.  Panelboards; A PB 1, power and feeder distribution type.
*

C. Doors: Securec’@xault-type latch with tumbler lock; keyed alike.

1. For doors morQ)n'% inches (914 mm) high, provide two latches, keyed alike.

D. Mains: Asscheduled ont wings.

E.  Branch Overcurrent Protective
Bolt-on circuit breakers; plug-i
requires mechanical release for remo

icks for Circuit-Breaker Frame Sizes Larger Than 125 A:
ipenit breakers where individual positive-locking device

F. Contactors in Main Bus: NEMA ICS 2, CI&%lﬂechanically held, general-purpose controller,

with same short-circuit interrupting rating as ard.
1. Internal Control-Power Source: Control-pOyfer rlsformer, with fused primary and
secondary terminals, connected to main bus ah ontactor connection.

2. External Control-Power Source: 120-V branch cir

24 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBO@

A.  Manufacturers: Subject to compliance with requirements, providegf\cts by one of the
following: Basis of Design: Eaton Electrical Inc.; Cutler-Hammer Business .

1. Siemens Energy & Automation, Inc. %
2. Square D; a brand of Schneider Electric. @

B.  Panelboards: NEMA PB 1, lighting and appliance branch-circuit type. 0
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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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.
F. Doors: Concealed hinges; secured with flush latch with tumbler lock; keyed alike.
G. Column-Type Panelboards: Narrow gutter extension, with cover, to overhead junction box
equipped with ground and neutral terminal buses.

2.5%LECTRONIC-GRADE PANELBOARDS

A. anyiclturers: Subject to compliance with requirements, provide products by one of the
foll \@: Basis of design: Eaton Electrical Inc.; Cutler-Hammer Business Unit.

1. Sieme ergy & Automation, Inc.
2. Squa )brand of Schneider Electric.

B. Panelboards: ’1; with field installed external SPD; labeled by an NRTL for
compliance with UL )?t rinstalling TVSS.

C.  Doors: Secured with vaul atch with tumbler lock; keyed alike.
D.  Main Overcurrent Protective Dev@Bolt -on thermal-magnetic circuit breakers.

E. Branch Overcurrent Protective Dewc%t on thermal-magnetic circuit breakers.

F. Buses: /

1. Copper phase and neutral buses; 200 percer?pamty neutral bus and lugs.
2. Copper equipment and isolated ground bus C}‘o

2.6 DISCONNECTING AND OVERCURRENT PROTECTI\%ICES

A.  Manufacturers: Subject to compliance with requirements, prov’@roducts by one of the
following: Basis of Design: Eaton Electrical Inc.; Cutler-Hammer BUSI@UHII

1. Siemens Energy & Automation, Inc. 0
2. Square D; a brand of Schneider Electric. O

B.  Molded-Case Circuit Breaker (MCCB): Comply with UL 489, with interrupti%city 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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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 oe

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).
O Molded-Case Circuit-Breaker (MCCB) Features and Accessories:

2.7

PART 3 - EXECUTION 0@

C.

A

B.

/ Standard frame sizes, trip ratings, and number of poles.
Lugs: Mechanical style, suitable for number, size, trip ratings, and conductor

escent lighting loads; Type HID for feeding fluorescent and high-intensity
rge (HID) lighting circuits.

d. S %120 -V trip coil energized from separate circuit, set to trip at 75 percent

Q materials.
/‘ ;gllcatlon Listing:  Appropriate for application; Type SWD for switching

of ra ge.

e. Handle ing Device: Fixed attachment, for locking circuit breaker handle in
on or off pofitj

f. Handle Cla e attachment, for holding circuit breaker handle in on

position
Fused Switch: NEMA KS 1, Type lips to accommodate specified fuses; lockable handle.

1. Fuses and Spare-Fuse Cabinet: Wlth requirements specified in Section 262813
"Fuses."
2. Fused Switch Features and Accessories: é(‘ ard ampere ratings and number of poles.

G
ACCESSORY COMPONENTS AND FEATURES //

Accessory Set: Include tools and miscellaneous items re@d for overcurrent protective
device test, inspection, maintenance, and operation.

Portable Test Set: For testing functions of solid-state trip dewces@hout removing from
g

panelboard. Include relay and meter test plugs suitable for testin oard meters and
switchboard class relays.

\Y

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.

2624 16 / Page 8 Project No. 76984-13013



3.2

B

Examine elements and surfaces to receive panelboards for compliance with installation
tolerances and other conditions affecting performance of the Work.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION

%Install panelboards and accessories according to NECA 407 and NEMA PB 1.1.

! Qomply with mounting and anchoring requirements specified in Section 260548 "Vibration and

mic Controls for Electrical Systems."

Moﬁr@a of trim 90 inches (2286 mm) above finished floor unless otherwise indicated.

C.

D. Mount pane d cabinet plumb and rigid without distortion of box. Mount recessed
panelboard nts uniformly flush with wall finish and mating with back box.

E. Install overcurrerQ 'ye devices and controllers not already factory installed.

1. Set field-adjusta@cuit—breaker trip ranges.

F. Install filler plates in unus

G.  Stub four 1-inch (27-GRC) emp uits from panelboard into accessible ceiling space or
space designated to be ceiling space future. Stub four 1-inch (27-GRC) empty conduits
below slab not on grade.

H.  Arrange conductors in gutters into groups an e and wrap with wire ties after completing
load balancing.

l. Comply with NECA 1. C};‘

3.3 IDENTIFICATION ' j

A. Identify field-installed conductors, interconnecting wiring, and compgfients; provide warning
signs complying with Section 260553 "Identification for Electrical Sys

B. Create a directory to indicate installed circuit loads after balancin%)oard loads;
incorporate Owner's final room designations. Obtain approval before in &Sg Use a
computer or typewriter to create directory; handwritten directories are not accepta @

C.  Panelboard Nameplates: Label each panelboard with a nameplate complying with requ@ents
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."

Tetra Tech Inc. PANELBOARDS
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3.4

FIELD QUALITY CONTROL
Testing Agency: Engage a qualified testing agency to perform tests and inspections.

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

3.5

B.

inspect components, assemblies, and equipment installations, including connections, and

O/( to assist in testing.

Act,‘e@ce Testing Preparation:

1. Test i ion resistance for each panelboard bus, component, connecting supply, feeder,
and C rcuit.
2. Test cont feach circuit.

Tests and Inspectlon /

1. Perform each vi ?

Acceptance Testing
2. Correct malfunctioning
compliance; otherwise, rep
3. Perform the following infrare

mechanlcal inspection and electrical test stated in NETA
f n. Certify compliance with test parameters.

nits® on-site, where possible, and retest to demonstrate
ith new units and retest.

sts and inspections and prepare reports:

a. Initial Infrared Scanning: Afté& tantial Completion, but not more than 60 days
after Final Acceptance, perform frared scan of each panelboard. Remove
front panels so joints and connectionay# accessible to portable scanner.

b. Follow-up Infrared Scanning: Perfo dltlonal follow-up infrared scan of
each panelboard 11 months after date of yntlal Completion.

C. Instruments and Equipment:

1)  Use an infrared scanning device demgn? sure temperature or to
detect significant deviations from normal valu V|de calibration record
for device.

Panelboards will be considered defective if they do not pass tests and inspe;@.

Prepare test and inspection reports, including a certified report that identi@gnelboards
included and that describes scanning results. Include notation of deficiencies dete medial
action taken and observations after remedial action. 0

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

PANELBOARDS Tetra Tech Inc.
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C. 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.

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

O not acceptable. Rebalance and recheck as necessary to meet this minimum requirement.

3.6 PR[@/TI‘ON

A.  Temporary g: Apply temporary heat to maintain temperature according to manufacturer's
written inst X

O/" END OF SECTION 26 24 16
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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
% This Section includes the following:

/é; Receptacles, receptacles with integral GFCI, and associated device plates.
Snap switches.

Wall-switch.
4] or service outlets, poke-through assemblies, service poles, and multioutlet
mblies.
B. Related Se inglude the following:
*
1. Division ction "Raceway and Boxes for Electrical System".
1.3 DEFINITIONS \Q/
A. EMI: Electromagnetic inter

B. GFCI: Ground-fault circuit interru @
C. Pigtail: Short lead used to connect a de %branch—circuit conductor.

D. RFI: Radio-frequency interference. C}(

E. TVSS: Transient voltage surge suppressor.

*
F. UTP: Unshielded twisted pair. : A
14 SUBMITTALS O/‘

A. Product Data: For each type of product indicated. 0

Q

B. Shop Drawings: List of legends and description of materials and process used remarking
wall plates. é

C. Samples: One for each type of device and wall plate specified, in each color specifi&(;

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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C.

W.

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.

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.

When installed in the elevator hoistway/pit, atop the elevator cab, outdoors, or at other wet
locations, the wiring devices shall be “NEMA 4.

C/}I‘\IATION

Q)&ptacles for Owner-Furnished Equipment: Match plug configurations.

PART 2 - PRODUCTG/

2.1 MANUFACTURE

A. Manufacturers' @? Shortened versions (shown in parentheses) of the following
manufacturers' nam sed in other Part 2 articles:
Basis-of-Design for Ccaﬂon Crouse-Hinds.
1. Cooper Wiring De ivision of Cooper Industries, Inc. (Cooper).
2. Hubbell Incorporated Device-Kellems (Hubbell), Killark.
3. Leviton Mfg. Company Inc iton).
4. Pass & Seymour/Legrand,; eV|ces & Accessories (Pass & Seymour).
5. Appleton
2.2 STRAIGHT BLADE RECEPTACLES C}(
A. Convenience Receptacles, 125V, 20 A: Comp )@t NEMA WD 1, NEMA WD 6
configuration 5-20R, and UL 498.
1. Available Products: Subject to compliance with requfre s, products that may be
incorporated into the Work include, but are not limited tqf't Iollowing:
a. Cooper; 5351 (single), 5352 (duplex). 0
b, Hubbell: HBL5351 (single), CR5352 (duplex). O
C. Leviton; 5891 (single), 5352 (duplex). 0
d. Pass & Seymour; 5381 (single), 5352 (duplex). @
B. Isolated-Ground, Duplex Convenience Receptacles, 125V, 20A: 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 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.

Tamper-Resistant Convenience Receptacles, 125V, 20 A: Comply with NEMA WD 1,
NEMA WD 6 configuration 5-20R, and UL 498.

1.

e

O

2.

Available Products: Subject to compliance with requirements, products that may be
incorporated into the Work include, but are not limited to, the following:

Cooper; TR8300.
Hubbell; HBL8300SG.
Leviton; 8300-SGG.
Pass & Seymour; 63H.

o0 o

eription: Labeled to comply with NFPA 70, "Health Care Facilities" Acrticle,
igtpic Locations" Section.

2.3 GFCI RECEPTACLEO/"

A

2.4 SNAP SWITCHES

A.

B.

General Descriptio? ight blade, non-feed-through type. Comply with NEMA WD 1,
NEMA WD 6, UL 4 943, Class A, and include indicator light that is lighted when
device is tripped.

Duplex GFCI Convenience Re%s, 125V, 20 A:

1.

2.

Comply with NEMA WD 1 and UL 20.

Switches, 120/277 V, 20 A:

1.

Available Products: Subject &S\ liance with requirements, products that may be
incorporated into the Work incl&g#, Gut are not limited to, the following:
Products: Subject to compliance w 6irements, provide one of the following:

*
a. Cooper; (Non-Feed Type) //(
b. Pass & Seymour; (Non-Feed Type). :

2
o

incorporated into the Work include, but are not limited to, the followin

Available Products: Subject to compliance with requirements, produ@gt may be
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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d. Pass & Seymour; 20AC1 (single pole), 20AC2 (two pole), 20AC3 (three
way), 20AC4 (four way).

C. Pilot Light Switches, 20 A:

1.

1
Ox 2
D/f

1.

2.

Available Products: Subject to compliance with requirements, products that may be
incorporated into the Work include, but are not limited to, the following:

Cooper; 2221PL for 120 V and 277 V.

Hubbell; HPL1221PL for 120 V and 277 V.

Leviton; 1221-PLR for 120 V, 1221-7PLR for 277 V.
Pass & Seymour; PS20AC1-PLR for 120 V.

ooow

Description: Single pole, with neon-lighted handle, illuminated when switch is
"ON."

Q)&Operated Switches, 120/277 V, 20 A:

Wable Products: Subject to compliance with requirements, products that may be
|0; ted into the Work include, but are not limited to, the following:

Qf er; 2221L.
Il HBL1221L.

oo o

Description: Single

2.5 WALL PLATES ;6\

A. Single and combination types to match onding wiring devices.
1. Plate-Securing Screws: Metal with he Jo match plate finish.
2. Material for Finished Spaces: Steel wit e baked enamel, suitable for field
painting. %
3. Material for Unfinished Spaces: Galvanized stee oth, high-impact thermoplastic.
4. Material for Damp Locations: Thermoplastic Cas or 'num with spring-loaded

lift cover, and listed and labeled for use in "wet Ioca onys :

B. Wet-Location, Weatherproof Cover Plates: NEMA 250, co with type 3R
weather-resistant , die-cast aluminum or thermoplastic with lockable

2.6 FINISHES

ol

A. Color: Wiring device catalog numbers in Section Text do not designate device coi@

1.

2.

Wiring Devices Connected to Normal Power System: As selected by Architect,
unless otherwise indicated or required by NFPA 70 or device listing.
Isolated-Ground Receptacles: Orange As specified above, with orange triangle on
face.

PART 3 - EXECUTION

WIRING DEVICES
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3.1 INSTALLATION

A.

%,

C.

E.

Comply with NECA 1, including the mounting heights listed in that standard, unless
otherwise noted.

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.

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 painting, is complete.

cBndu :
*
1. strip insulation from conductors until just before they are spliced or

Device Installation:

ter@ n devices.

Strip L(tfon evenly around the conductor using tools designed for the purpose.
Avoid scogmdor nicking of solid wire or cutting strands from stranded wire.

The length e conductors at outlets for devices shall meet provisions of
NFPA 70, ithout pigtails.

Existing Conductos:

a. Cut back and j~0r replace all damaged conductors.
b. Straighten conduct ngt remain and remove corrosion and foreign matter.

C. Pigtailing existing c rs is permitted provided the outlet box is large

. (/O/

Replace all devices that have been in tempora during construction or that show
signs that they were installed before building M%w erations were complete.
Keep each wiring device in its package or otherfvise ected until it is time to

connect conductors
Do not remove surface protection, such as plastic film an@ﬂge covers, until the
last possible moment.

Connect devices to branch circuits using pigtails that are noy@ n 6 inches in
length.

When there is a choice, use side wiring with binding-head screw te . Wrap
solid conductor tightly clockwise, 2/3 to 3/4 of the way around termina .
Use a torque screwdriver when a torque is recommended or require & 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.

2

%:{

In healthcare facilities, prepare reports that comply with recommendations in
NFPA 99.

Test Instruments: Use instruments that comply with UL 1436.

Test Instrument for Convenience Receptacles: Digital wiring analyzer with digital
readout or illuminated LED indicators of measurement.

B./ sts for Convenience Receptacles:

O/‘ Line Voltage: Acceptable range is 105 to 132 V.
2.

ook w

cent Voltage Drop under 15-A Load: A value of 6 percent or higher is not
table.
mpedance: Values of up to 2 ohms are acceptable.
0, Test for tripping values specified in UL 1436 and UL 943.
;ft plug, verify that the device and its outlet box are securely mounted.

The test be diagnostic, indicating damaged conductors, high resistance at the
circuit brea r connections, inadequate fault current path, defective devices, or
similar pro rect circuit conditions, remove malfunctioning units and

d retest as specified above.

END OF%ON 26 27 26

WIRING DEVICES
26 27 26 / Page 6
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SECTION 26 28 13 - FUSES

PART 1 - GENERAL

11 SUMMARY
@Section Includes:
Q/( Cartridge fuses rated 600 V ac and less for use in the following:

Control circuits.
/\ Motor-control centers.

C. )
d. Mboards.

e. E ontrollers
f. tches

/O’
1.2 ACTION SUBMITTALS 0

A.  Product Data: For each type of pr@.

13 CLOSEOUT SUBMITTALS @
A.  Operation and maintenance data. //(\
:C}/c.

2.1 Spare-Fuse Cabinet: Wall-mounted steel unit with fuse puller@ eacEsize of fuse.

PART 2 - PRODUCTS

2.2 MANUFACTURERS: Subject to compliance with requirements, prov@;@ucts by one of the
following, basis of design: Cooper Bussmann; a division of Cooper Indus )eo

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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B.

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.

D.

2.3

A

PART 3 - EXECUTION OO

3.1

A

B.

3.2

A

pI¥ with NFPA 70.
e fuse ratings with utilization equipment nameplate limitations of maximum fuse size
and w te short-circuit current levels.

FUSE APP fONS

Cartridge Fuses: OO

1. Service Entrance: CI@Q time delay; Class J, time delay.
2. Feeders: Class RK1, tim ss RKS5, time delay; Class J, time delay.

3. Motor Branch Circuits: Class F\G@ISS RKS5; Class CC, motor duty, time delay.
4. Power Electronics Circuits: Class J, h ed Class T, fast acting.

5. Other Branch Circuits: Class RK1, time del A ss RKS5, time delay; Class J, time delay.

6. Control Transformer Circuits: Class CC, time de oI transformer duty.

e

Install fuses in fusible devices. Arrange fuses so rating informatiorfwadable without

removing fuse. O

Install Class R fuses for motor loads. %

\Y

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.

INSTALLATION

IDENTIFICATION

END OF SECTION 26 28 13

FUSES

Tetra Tech, Inc.
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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
% Section Includes:
/(/é; Fusible switches.
@ Nonfusible switches.

/‘ Shunt trip switches.

4] Ided-case circuit breakers (MCCBS).
5. lesures.

1.3 DEFINITIONS

0/
A. NC: Normallyc@
B. NO: Normally open%

C. SPDT: Single pole, double

<%
14 SUBMITTALS 0

A. Product Data: For each type of enclose{(l , Circuit breaker, accessory, and component
indicated. Include dimensioned elevations, €¢ s, weights, and manufacturers' technical
data on features, performance, electrical characé&gs0 ratings, accessories, and finishes.

1. Enclosure types and details for types other (h@l MA 250, Type 1.
2. Current and voltage ratings.
3. Short-circuit current ratings (interrupting and wit st% appropriate).

B. Shop Drawings: For enclosed switches and circuit breakers. @Qge plans, elevations,
sections, details, and attachments to other work. 0

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.

QUALITY ASSURANCE

e,

/é; Testing Agency's Field Supervisor: Currently certified by NETA to supervise on-site

Testing Agency Qualifications: Member company of NETA or an NRTL.

O testing.
8urce

S itations: Obtain enclosed switches and circuit breakers, overcurrent protective
devi onents, and accessories, within same product category, from single source from
rer.

Product Selec@( Restricted Space: Drawings indicate maximum dimensions for enclosed
switches and cir akers, including clearances between enclosures, and adjacent surfaces
and other items. C /Ith indicated maximum dimensions.

Electrical Components, Deyicesfand Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency? Omrked for intended location and application.

Comply with NFPA 70. ' ?@

When installed in the elevator hoistway/pi# &ep the elevator cab, outdoors, or at other wet
locations, the enclosed switches/circuit breake éqﬂll be “NEMA 4.
*

1.6 PROJECT CONDITIONS
A. Environmental Limitations: Rate equipment for contin@%ion under the following
conditions unless otherwise indicated:
1. Ambient Temperature: Not less than minus 22 deg F and ; eding 104 deg F.
2. Altitude: Not exceeding 6600 feet.
B. Interruption of EXxisting Electric Service: Do not interrupt electric servi@ acilities
occupied by Owner or others unless permitted under the following conditions a only
after arranging to provide temporary electric service according to requirements in &d:
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.
Fuses: Equal to 10 percent of quantity installed for each size and type, but no fewer
O than three of each size and type.

1
/ 2. Fuse Pullers: Two for each size and type.

PART 2 - PR@%TS
E{V‘VI

2.1 FUSIBL

A. Manufac ' sSubject to compliance with requirements, available manufacturers offering
incorporated into the Work include, but are not limited to, the following:
Basis-of-desi }Gn Electrical Cuttler-Hammer.

1. Siemens E Automation, Inc.
2. Square D; a hneider Electric.

NEMA KS 1, horsepower rate cartridge fuse interiors to accommodate specified
indicated fuses, lockable handle wit @bilityto accept two padlocks, and interlocked with
cover in closed position.

B. Type GD, General Duty, 3i %row, 240-V ac, 800 A and Smaller: UL 98 and

/\

C. Type HD, Heavy Duty, Six Pole, Single Th@ 40 V ac, 200 A and Smaller: UL 98 and
NEMA KS 1, horsepower rated, with clips or b@lt fo accommodate specified indicated
fuses, lockable handle with capability to accept thr ocks, and interlocked with cover in
closed position. %

D. Type HD, Heavy Duty, Double Throw, 240 600-V ac, 1;00 d Smaller: UL 98 and
NEMA KS 1, horsepower rated, with clips or bolt pads to ac ate specified indicated
fuses, lockable handle with capability to accept three padlocks, ang’i /I‘ocked with cover in

closed position. 0
E. Accessories: %

1. Equipment Ground Kit: Internally mounted and labeled for copper an inum
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

%

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.

/@ Siemens Energy & Automation, Inc.

/‘ Square D; a brand of Schneider Electric.

Type@@neral Duty, Single Throw, 600 A and Smaller: UL 98 and NEMA KS 1,
horsepo , lockable handle with capability to accept two padlocks, and interlocked

with cover ed position.

*
Type HD, Hea\%ingle Throw, 240 V ac, 1200 A and Smaller: UL 98 and

NEMA KS 1, horse ated, lockable handle with capability to accept three padlocks, and

interlocked with cov )I( position.

hrow, 240 V ac, 1200 A and Smaller: UL 98 and
le handle with capability to accept three padlocks, and

Type HD, Heavy Duty, D
NEMA KS 1, horsepower rated$
interlocked with cover in closed posj

Accessories: //(‘

1. Equipment Ground Kit: Internally mogntégend labeled for copper and aluminum
ground conductors.

2. Neutral Kit: Internally mounted; insulated, ¢ Ie of being grounded and bonded;
labeled for copper and aluminum neutral con u@.

3. Isolated Ground Kit: Internally mounted; insulatel, ¢ of being grounded and
bonded; labeled for copper and aluminum neutral cofid S.

4. Auxiliary Contact Kit: One Two NO/NC (Form "C") auxfligiy, contact(s), arranged
to activate before switch blades open. /‘

5. Hookstick Handle: Allows use of a hookstick to operate theb@

6. Lugs: Mechanical Compression type, suitable for number, siz conductor
material.

7. Accessory Control Power Voltage: Remote mounted and powered; 24- @ -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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E.

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.

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.

ED-CASE CIRCUIT BREAKERS

sgted on Drawings. Breakers indicated for Switchboard use must be suitable for use in
existin tler-Hammer 120/208 volt, 1600 amp, Pow-R-Line C Switchboard
*
1. ectrical Inc.; Cutler-Hammer Business Unit.

/@izof-Design Product: Subject to compliance with requirements, provide product

General Req@ﬁts: Comply with UL 489, NEMA AB 1, and NEMA AB 3, with
interrupting cap comply with available fault currents.

Thermal-Magnetic ers: Inverse time-current element for low-level overloads
and instantaneous magnetigtrip £lement for short circuits. Adjustable magnetic trip setting

for circuit-breaker frame siz and larger.

Features and Accessories: ' ?

1. Standard frame sizes, trip rating/ number of poles.

2. Lugs: Mechanical type, suitable mber, size, trip ratings, and conductor

material. .

3. Application Listing:  Appropriate for' ation; Type SWD for switching
fluorescent lighting loads; Type HID for fluorescent and high-intensity
discharge lighting circuits.

All Circuit breakers protecting HVAC Units must be HACRQ

25  ENCLOSURES ://b

A

Enclosed Switches and Circuit Breakers: NEMA AB 1, NEMA KS 1, 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.

unless otherwise indicated.

3.2 INSTALLATION
% Install individual wall-mounted switches and circuit breakers with tops at uniform height

porary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets and
rary blocking of moving parts from enclosures and components.

C. Instal@/m fusible devices.

D. Comply w 1

3.3 IDENTIFICATION /0
A. Comply with requir ivision 26 Section "ldentification for Electrical Systems."
1. Identify field-instal uctors, interconnecting wiring, and components; provide
warning signs.
2. Label each enclosure with ed metal or laminated-plastic nameplate.
3.4 FIELD QUALITY CONTROL //(‘
A. Testing Agency: Engage a qualified testing ag@g perform tests and inspections.
B. Manufacturer's Field Service: Engage afactory-authc@j ervice representative to inspect,
test, and adjust components, assemblies, and equipment wélations, including connections.
C. Perform tests and inspections.
1. Manufacturer's Field Service: Engage a factory-authorize representative to
inspect components, assemblies, and equipment installations, § ing connections,
and to assist in testing. 0
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.

/o Test and adjust controls, remote monitoring, and safeties. Replace damaged and

/‘ malfunctioning controls and equipment.

sches and circuit breakers will be considered defective if they do not pass tests

Prepare test a@’(f ection reports, including a certified report that identifies enclosed
switches and ci reakers and that describes scanning results. Include notation of
deficiencies detecte @dial action taken, and observations after remedial action.

3.5 ADJUSTING < ’

A

Adjust moving parts and ope%omponents to function smoothly, and lubricate as

recommended by manufacturer. 0
END OF SECTION @g
&

(@)
2 ,0(/
/'bO
$

e

Tetra Tech Inc.
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SECTION 264313 - SURGE PROTECTION FOR LOW-VOLTAGE ELECTRICAL POWER
CIRCUITS

PART 1 - GENERAL

1.1¢RELATED DOCUMENTS
A Qrawings and general provisions of the Contract, including General and Supplementary
ditions and Division 01 Specification Sections, apply to this Section.

/A
1.2 SUM%

A.  Section inc @‘ ield-mounted SPDs for low-voltage (120 to 600 V) power distribution and
control equipm

B. Related Requiremeng/’

1. Section 262413 "'S ards" for factory-installed SPDs.
2. Section 262416 "Pa )ﬁg)r factory-installed SPDs.
1.3 DEFINITIONS O

A.  Inominal: Nominal discharge current. 0
B. MCOV: Maximum continuous operating voltagg. O
C.  Mode(s), also Modes of Protection: The pair of electr%‘mections where the VPR applies.

D. MOV: Metal-oxide varistor; an electronic component w ignificant non-ohmic current-
voltage characteristic.

F. SCCR: Short-circuit current rating.

E.  OCPD: Overcurrent protective device. :
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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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.

15 INFORMATIONAL SUBMITTALS

A.  Field quality-control reports.

@Sample Warranty: For manufacturer's special warranty.

%
1.6 L(?('OUT SUBMITTALS

A. Main@& Data: For SPDs to include in maintenance manuals.

*
1.7 WARRANT /

A.  Manufacturer's War& Manufacturer agrees to replace or replace SPDs that fail in materials
or workmanship Within( yfied warranty period.

PART 2 - PRODUCTS S /C\

2.1 GENERAL SPD REQUIREMENTS O

A.  SPD with Accessories: Listed and labeled as dgéd in NFPA 70, by a qualified testing agency,
and marked for intended location and application.

B.  Comply with NFPA 70. O//0
O

C.  Comply with UL 1449. O
D. MCOQV of the SPD shall be the nominal system voltage. A

2.2 SERVICE ENTRANCE AND TRANSFER SWITCH SUPPRESSOR %

A.  Basis of Design shall be Eaton Electric. Approved equals include: O

$

1.  ABBUSA @

2. Liebert 0
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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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

Coordinate with building power monitoring and control system.
Surge counter.

¢ of any surge diversion module or on opening of any current-limiting device.
Ox *

D. 0 with UL 1283.

E. Peak @‘Cu ent Rating: The minimum single-pulse surge current withstand rating per phase
shall not be @han 400 kA. The peak surge current rating shall be the arithmetic sum of the
ratings of th )'vfdual MOVs in a given mode.

F. Protection mode%g_ 1449 VPR for grounded wye circuits with 480Y/277V and
208Y/120 V, three-p ur-wire circuits shall not exceed the following:

1. Line to Neutral: 12 r 480Y/277 V and 700 V for 208Y/120 V.
2. Line to Ground: 120 Y /277 V and 1200 V for 208Y/120 V.
3. Line to Line: 2000 V for 4§0Y/277 V and 1000 V for 208Y/120 V.

G. Protection modes and UL 1449 VPR%O/lZO V, single-phase, three-wire circuits shall not
exceed the following: 0
1. Line to Neutral: 700 V. //(‘

2. Line to Ground: 700 V. O
3. Line to Line: 1000 V. C}(‘
H.  SCCR: Equal or exceed 200 kA. /O
l. Inominal Rating: 20 kA. : A
2.3 PANEL SUPPRESSORS O/\

A.  Basis of Design shall be Eaton Electric. Approved equals include: ‘ CO

1. ABB USA %
2. Liebert 0
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.
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.

WComply with UL 1283.

E.

Q%&ection modes and UL 1449 VPR for grounded wye circuits with 480Y/277V and
8

0V, three-phase, four-wire circuits shall not exceed the following:

Linet und: 1200 V for 480Y/277 V and 700 V for 208Y/120 V.

0 Neutral: 1200 V for 480Y/277 \V and 700 V for 208Y/120 V.
Neut Efound: 1200 V for 480Y/277 V and 700 V for 208Y/120 V.

ronNPE

Line to L¢ 0V for 480Y/277 V and 1200 V for 208Y/120 V.

Protection modes ar@t’Mg VPR for 240/120-V, single-phase, three-wire circuits shall not

F.
exceed the following:
1. Line to Neutral: 700\9/
2. Line to Ground: 700 V. < ’
3. Neutral to Ground: 700 V. O
4. Lineto Line: 1200 V. O
G. SCCR: Equal or exceed 100 kA. 6}‘
H.  Inominal Rating: 20 kA. O
Cx.
24 ENCLOSURES /O
A.  Indoor Enclosures: NEMA 250, Type 1. : A
B.  Outdoor Enclosures: NEMA 250, Type 4X. O
2.5 CONDUCTORS AND CABLES / CO
A.  Power Wiring: Same size as SPD leads, complying with Section 260519 &oltage
Electrical Power Conductors and Cables." 0
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."
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.

¢Install SPDs with conductors between suppressor and points of attachment as short and straight
possible, and adjust circuit-breaker positions to achieve shortest and straightest leads. Do not
%e and extend SPD leads unless specifically permitted by manufacturer. Do not exceed

aryﬁhurer‘s recommended lead length. Do not bond neutral and ground. Conductor length

sha @axceed 3 feet.
/\

D.  Use crimped ectors and splices only. Wire nuts are unacceptable.

*
E.  Wiring: /O
1. Power Wiring@w’ ly with wiring methods in Section 260519 "Low-Voltage Electrical
Power Conductofs#iny Cables.”
2. Controls: Comply g iring methods in Section 260519 "Low-Voltage Electrical

Power Conductors a .

Q

3.2 FIELD QUALITY CONTROL O

A.  Perform the following tests and inspectionﬁg)(the assistance of a factory-authorized service
representative.

/\
1. Compare equipment nameplate data for corrg ith Drawings and Specifications.
2. Inspect anchorage, alignment, grounding, and € s.
3. Verify that electrical wiring installation complies @mnufacturer's written installation
requirements.

B.  An SPD will be considered defective if it does not pass tests and i

C.  Prepare test and inspection reports. O/\

A.  Complete startup checks according to manufacturer's written instructions. @

3.3 STARTUP SERVICE

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.
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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
% Section Includes:

/é; Interior lighting fixtures, lamps, and ballasts.
@ Emergency lighting units.
Exit signs.

hting fixture supports.
oflt kits for fluorescent lighting fixtures.
1.3 DEFINITIONS

(07
A. BF: Ballast fact(/o
B. CCT: Correlated co%re.

C. CRI: Color-rendering inde

D. HID: High-intensity discharge. ' ?@

E. LER: Luminaire efficacy rating. :

F. Lumen:; Measured output of lamp and Iummm@

G. Luminaire: Complete lighting fixture, including ba(@&smg if provided.
14 ACTION SUBMITTALS

A. Product Data: For each type of lighting fixture, arranged in or@ fixture designation.
Include data on features, accessories, finishes, and the following:

Physical description of lighting fixture including dimensions. O

Emergency lighting units including battery and charger. 0
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.

Installation instructions.

15 @?RMATIONALSUBMITTALS
A. ordination Drawings: Reflected ceiling plan(s) and other details, drawn to scale, on which
Ilowing items are shown and coordinated with each other, using input from installers of
t ite@' volved:
‘
1. igfnting fixtures.
2. Su d ceiling components.
3. Struc mbers to which suspension systems for lighting fixtures will be
attache
4. Other items jf#igished ceiling including the following:
a. Air ol I{@Qets.
b. Speakers.
C. Sprinklers.
d. Smoke and fire défte :
B. Qualification Data: For qualified agenu(}eviding photometric data for lighting fixtures.
C. Product Certificates: For each type of ballast "yvel and dimmer-controlled fixtures, from
manufacturer. //;‘
D. Field quality-control reports. OO
E. Warranty: Sample of special warranty. A
1.6 CLOSEOQOUT SUBMITTALS O/,
A. Operation and Maintenance Data: For lighting equipment and %o include in
emergency, operation, and maintenance manuals. 0
1. Provide a list of all lamp types used on Project; use ANSI and manufactu%des.
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.
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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.

/(/egency, with the experience and capability to conduct the testing indicated, that is an NRTL

C.

D.

E.

1.9 COORDINATION

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.

Luminaire Photometric Data Testing Laboratory Qualifications: Provided by an independent

efined by OSHA in 29 CFR 1910, complying with the IESNA Lighting Measurements
ipg & Calculations Guides.

Elect: agnponents, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by aqu ting agency, and marked for intended location and application.

Comply with @70.

FM Global Complial
for indicated class al

ighting fixtures for hazardous locations shall be listed and labeled
isfQn of hazard by FM Global.

O

Coordinate layout and installatio ighting fixtures and suspension system with other
construction that penetrates ceilings ported by them, including HVAC equipment,
fire-suppression system, and partition as ies.

110 WARRANTY C},

A.

*
Special Warranty for Emergency Lighting Batteries acturer's standard form in which
manufacturer of battery-powered emergency lightingg#ln}k agrees to repair or replace
sOr

components of rechargeable batteries that fail in material wanship within specified

warranty period.

1. Warranty Period for Emergency Lighting Unit Batteries: 9 ears from date of
Substantial Completion. Full warranty shall apply for fir and prorated

warranty for the remaining year.

2. Warranty Period for Self-Powered Exit Sign Batteries: Two (2) year@m date of
Substantial Completion. Full warranty shall apply for first year, orated
warranty for the remaining year.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A

Products: Subject to compliance with requirements, provide one of the products indicated on
Drawings.

Tetra Tech |

nc.
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2.2 GENERAL REQUIREMENTS FOR LIGHTING FIXTURES AND COMPONENTS

A.

B.

C.

%

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.

/(/evdetal Parts: Free of burrs and sharp corners and edges.

F. %&Metal Components: Steel unless otherwise indicated. Form and support to prevent
rp@d sagging.
*

G. Doors, nd Other Internal Access: Smooth operating, free of light leakage under
operating ions, and designed to permit relamping without use of tools. Designed to
prevent doors &, lenses, diffusers, and other components from falling accidentally
during relampin hen secured in operating position.

H. Diffusers and GIobe{Q/

1. Acrylic Lighting DQ : 100 percent virgin acrylic plastic. High resistance to
yellowing and other ch%ue to aging, exposure to heat, and UV radiation.
a. Lens Thickness: At '%(125 inch minimum unless otherwise indicated.
b. UV stabilized. /\:

2. Glass: Annealed crystal glass unless o{ler¥yjee indicated.

l. Factory-Applied Labels: Comply with UL 1598. Inr commended lamps and ballasts.
Labels shall be located where they will be readily visil éervice personnel, but not seen
from normal viewing angles when lamps are in place.

1. Label shall include the following lamp and ballast chara(@otics:

a. "USE ONLY" and include specific lamp type. 0

b. Lamp diameter code (T-4, T-5, T-8, T-12, etc.), tube co@.‘ tion (twin,
quad, triple, etc.), base type, and nominal wattage for &scent and
compact fluorescent luminaires.

C. Lamp type, wattage, bulb type (ED17, BD56, etc.) and coating @r 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.

INTERIOR LIGHTING Tetra Tech Inc.
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2.3 BALLASTS FOR LINEAR FLUORESCENT LAMPS

A.

e,

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.

/?, Lamp Current Crest Factor: 1.7 or less.

BF: 0.88 or higher.
/‘ Power Factor: 0.95 or higher.
1T. allel Lamp Circuits: Multiple lamp ballasts shall comply with ANSI C82.11 and
kbe connected to maintain full light output on surviving lamps if one or more
a@fﬂl.

Luminaires co@’d by occupancy sensors shall have programmed-start ballasts.

Electronic Program art Ballasts for T8 Lamps: Comply with ANSI C82.11 and the
following:

2. Automatic lamp startin amp replacement.

1. Lamp end-of-life d@%ﬂ shutdown circuit for T5 diameter lamps.

Electromagnetic Ballasts: Comply wi&%(l C82.1; energy saving, high-power factor, Class
P, and having automatic-reset thermal p @

1. Ballast Manufacturer Certification: | d@ Yy label.

Single Ballasts for Multiple Lighting Fixtures: Fact r@red with ballast arrangements and
bundled extension wiring to suit final installation condi ithout modification or rewiring

in the field. A

Ballasts for Low-Temperature Environments: O

1. Temperatures 0 Deg F (Minus 17 Deg C) and Higher: EIectro;@)e rated for O deg
F (minus 17 deg C) starting and operating temperature with In lamp types.

Ballasts for Low Electromagnetic-Interference Environments: Comply with 4 8, Ch.
1, Subpart C, for limitations on electromagnetic and radio-frequency inter for
consumer equipment.

24 BALLASTS FOR COMPACT FLUORESCENT LAMPS

Tetra Tech Inc.
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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:

agbrwdE

oO~NoO

&
2.5 EMER%‘

&UORESCENT POWER UNIT
*
Wlf-contained, modular, battery-inverter unit, factory mounted within lighting

Lamp end-of-life detection and shutdown circuit.

Automatic lamp starting after lamp replacement.

Sound Rating: Class A.

Total Harmonic Distortion Rating: Less than 20 percent.

Transient Voltage Protection: IEEE C62.41.1 and IEEE C62.41.2, Category A or
better.

Operating Frequency: 20 kHz or higher.

Lamp Current Crest Factor: 1.7 or less.

BF: 0.95 or higher unless otherwise indicated.

Power Factor: 0.95 or higher.

Interference: Comply with 47 CFR 18, Ch. 1, Subpart C, for limitations on
electromagnetic and radio-frequency interference for nonconsumer equipment.

Interna
fixture bo ompatible with ballast. Comply with UL 924.
*

1. Emerge nnection: Operate one fluorescent lamp(s) continuously at an output of
1100 lumen . Connect unswitched circuit to battery-inverter unit and switched
circuit to fix :

2. Nightlight Connecfon: Pperate one fluorescent lamp continuously.

3. Test Push Button a #ator Light: Visible and accessible without opening fixture
or entering ceiling spa
a. Push Button: Pu@ t type, in unit housing, simulates loss of normal

power and demonstr t operability.
b. Indicator Light: LED idj€ates normal power on. Normal glow indicates
trickle charge; bright glow ifidieates charging at end of discharge cycle.

4. Battery: Sealed, maintenance-free, ni ium type.

5. Charger: Fully automatic, solid-state, con yﬁrrent type with sealed power transfer
relay.

6. Remote Test: Switch in hand-held remote de apmed in direction of tested unit
initiates coded infrared signal. Signal reception by4actogNinstalled infrared receiver
in tested unit triggers simulation of loss of its normal upply, providing visual
confirmation of either proper or failed emergency respong€.

7. Integral Self-Test: Factory-installed electronic device autcfafreally initiates code-
required test of unit emergency operation at required integfalg. Test failure is
annunciated by an integral audible alarm and a flashing red LED.

External Type: Self-contained, modular, battery-inverter unit, suitable for po one or

more fluorescent lamps, remote mounted from lighting fixture. Comply with UL

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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Test Push Button: Push-to-test type, in unit housing, simulates loss of normal power
and demonstrates unit operability.

LED Indicator Light: Indicates normal power on. Normal glow indicates trickle
charge; bright glow indicates charging at end of discharge cycle.

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.

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 LLASTS FOR HID LAMPS

o
G

P w

ectromagnetic Ballast for Metal-Halide Lamps: Comply with ANSI C82.4 and UL 1029.
lude the following features unless otherwise indicated:
/‘ Ballast Circuit: Constant-wattage autotransformer or regulating high-power-factor

wmum Starting Temperature: Minus 22 deg F (Minus 30 deg C) for single-lamp

Open if operation that will not reduce average life.
Low-Noi lasts: Manufacturers' standard epoxy-encapsulated models designed to

minimize a WUre noise.

R @ent Operating Temperature: 104 deg F (40 deg C).

Electronic Ballast for Meta@ie Lamps: Include the following features unless otherwise

indicated: O

1.

oakrwid

o~

10.
11.

Minimum Starting Tempe@w s Minus 20 deg F (Minus 29 deg C) for single-lamp

ballasts.

Rated Ambient Operating Tem : 130 deg F (54 deg C).

Lamp end-of-life detection and shu circuit

Sound Rating: Class A.

Total Harmonic Distortion Rating: Less t percent.

Transient VVoltage Protection: IEEE C62. 4% EEE C62.41.2, Category A or

better. é

Lamp Current Crest Factor: 1.5 or less. A

Power Factor: 0.90 or higher.

Interference: Comply with 47 CFR 18, Ch. 1, Subp? for limitations on

electromagnetic and radio-frequency interference for nonc r equipment.

Protection: Class P thermal cutout.

Bi-Level Dimming Ballast: Ballast circuit and leads provide for rer@ ntrol of the

light output of the associated fixture between high- and low-level an&

a. High-Level Operation: 100 percent of rated lamp lumens.

b. Low-Level Operation: [35] [50] percent of rated lamp lumens. Q

C. Compatibility: Certified by ballast manufacturer for use with specitic 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

Ox

E.

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.

nnections: Designed for a single branch -circuit connection.

Seflichi

Switc
approxima

Off: Automatically switches quartz lamp off when HID lamp strikes.

ff: Automatically switches quartz lamp off when HID lamp reaches
0 percent light output.
*

28  EXIT SIGNS /O

A. General Requiremer@ it Signs: Comply with UL 924; for sign colors, visibility,
luminance, and letteri , cOmply with authorities having jurisdiction.
B. Internally Lighted Signs: O
1. Lamps for AC Operation? nt, two for each fixture, 20,000 hours of rated
lamp life. (\
2. Lamps for AC Operation: LEDs, 00 hours minimum rated lamp life.
3. Self-Powered EXxit Signs (Battery @ Integral automatic charger in a self-
contained power pack. /g ¢

a. Battery: Sealed, maintenance-free,{ -cadmium type.

b. Charger: Fully automatic, solid-state%th sealed transfer relay.

C. Operation: Relay automatically energizesflampgfrom battery when circuit
voltage drops to 80 percent of nominal vo r below. When normal
voltage is restored, relay disconnects lamps fropf hattery, and battery is
automatically recharged and floated on charger. {\

d. Test Push Button: Push-to-test type, in unit housing, Si es loss of normal
power and demonstrates unit operability.

e. LED Indicator Light: Indicates normal power on. Norm indicates
trickle charge; bright glow indicates charging at end of disc cle.

f. Remote Test: Switch in hand-held remote device aimed in directi &sted
unit initiates coded infrared signal. Signal reception by factory-fsetalled
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.
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-

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-
iling, wall, or end mounting.

2.9 EMER@Y LIGHTING UNITS

A.

A

2.10 FLUORESCENT LAMPS ly%

Gene@qyirements for Emergency Lighting Units: Self-contained units complying with
UL 922+

1. Batt;r@( ded, maintenance-free, lead-acid type.

2. Chargef: automatic, solid-state type with sealed transfer relay.

3. Operation: automatically turns lamp on when power-supply circuit voltage
drops to 80 nominal voltage or below. Lamp automatically disconnects
from battery whén @e approaches deep-discharge level. When normal voltage is
restored, relay disc lamps from battery, and battery is automatically recharged
and floated on chargerb

4. Test Push Button: Push-tofte e, in unit housing, simulates loss of normal power
and demonstrates unit operabi%y.

5. LED Indicator Light: Indicates( al power on. Normal glow indicates trickle
charge; bright glow indicates chargW end of discharge cycle.

6. Wire Guard: Heavy-chrome-plated rf protects lamp heads or fixtures.

7. Integral Time-Delay Relay: Holds unit o iXed interval of 5 minutes when power

is restored after an outage.

8. Remote Test: Switch in hand-held remote de yned in direction of tested unit
initiates coded infrared signal. Signal reception bydactogainstalled infrared receiver
in tested unit triggers simulation of loss of its normal upply, providing visual
confirmation of either proper or failed emergency respong€.

9. Integral Self-Test: Factory-installed electronic device au Ily initiates code-
required test of unit emergency operation at required inte@ Test failure is
annunciated by an integral audible alarm and a flashing red L O

T8 rapid-start lamps, rated 32 W maximum, nominal length of 48 inches (1220 800
initial lumens (minimum), CRI 75 (minimum), color temperature 4100 K, and averagrated
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.
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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.

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).

Tube Lamps: Arranged so only one of two arc tubes is lighted at one time
power is restored after an outage, the cooler arc tube, with lower internal
ts instantly, providing an immediate 8 to 15 percent of normal light

output. 0

Metal-Halide Lamps@ 8.43, with minimum CRI 65, and color temperature 4000 K.
Pulse-Start, Metal-Halide L =Minimum CRI 65, and color temperature 4000 K.

Ceramic, Pulse-Start, Metal-Hali s: Minimum CRI 80, and color temperature 4000 K.

LIGHTING FIXTURE SUPPORT COMPON I{}\

2.12
A. Comply with Division 26 Section "Hangers aQ ts for Electrical Systems" for channel-
and angle-iron supports and nonmetallic channe /ﬁgle supports.
B. Single-Stem Hangers: 3/4-inch steel tubing with s Il fittings and ceiling canopy.
Finish same as fixture. A
C. Twin-Stem Hangers: Two, 3/4-inch steel tubes with single canopy g€signed to mount a single
fixture. Finish same as fixture.
D. Wires: ASTM A 641/A 641M, Class 3, soft temper, zinc-coated stee.
E. Wires for Humid Spaces: ASTM A 580/A 580M, Composition 302 or %nealed
stainless steel, 12 gage. 0
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.
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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

%

s

B.

Lighting fixtures:

1 Set level, plumb, and square with ceilings and walls unless otherwise indicated.
2. Install lamps in each luminaire.

porary Lighting: If it is necessary, and approved by Architect, to use permanent
graires for temporary lighting, install and energize the minimum number of luminaires
nécess When construction is sufficiently complete, remove the temporary luminaires,
disas@/oclean thoroughly, install new lamps, and reinstall.
Remote M f Ballasts: Distance between the ballast and fixture shall not exceed that
recommended Allast manufacturer. Verify, with ballast manufacturers, maximum
distance betweer&?t and luminaire.

Lay-in Ceiling Ligh Supports: Use grid as a support element.

Install ceiling supp m rods or wires, independent of the ceiling suspension
devices, for each fixt cate not more than 6 inches from lighting fixture
corners. d

2. Support Clips: Fastento ligh tures and to ceiling grid members at or near each
fixture corner with clips that ar isted for the application.

3. Fixtures of Sizes Less Than Ceilin . Install as indicated on reflected ceiling
plans or center in acoustical panel, and@upggert, fixtures independently with at least
two 3/4-inch metal channels spanning an ed to ceiling tees.

4. Install at least one independent support rod o rom structure to atab on lighting
fixture. Wire or rod shall have breaking streng he weight of fixture at a safety
factor of 3. A

Suspended Lighting Fixture Support: O/‘

1. Pendants and Rods: Where longer than 48 inches brace to i inging.

2. Stem-Mounted, Single-Unit Fixtures: Suspend with twin-stem h .

3. Continuous Rows: Use tubing or stem for wiring at one point and tu@ or rod for
suspension for each unit length of fixture chassis, including one at eac @

4. Do not use grid as support for pendant luminaires. Connect support wires o@s to

building structure.

Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors
and Cables."

3.2 IDENTIFICATION

Tetra Tech |

nc.
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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.

¢ Prepare a written report of tests, inspections, observations, and verifications indicating and
/ interpreting results. If adjustments are made to lighting system, retest to demonstrate
mpliance with standards.

3.4 STAR'O)ERVICE

3.5 ADJUSTING

A. Occupancy Adjust ; n requested within 24 months of date of Substantial
Completion, provide on-sitgfassigtance in adjusting amiable luminaires to suit actual occupied

a to Project during other-than-normal occupancy hours for
e required after dark.

conditions. Provide up to
this purpose. Some of this wo

1. Adjust aimable luminaires inﬁ%&sence of Architect.

END OF SECTION 00
O//(o
(@)

25

¢
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e
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270528

SECTION 27 05 28 - PATHWAYS FOR COMMUNICATIONS SYSTEMS

11 RELATED DOCUMENTS

PART 2 - GENERAL

@Drawings and general provisions of the Contract, including General and Supplementary
OOnditions and Division 01 Specification Sections, apply to this Section.

22 SU@RY
A. Section Tnclu

Metal ¢ #sand fittings.

Metal wir auxiliary gutters.
*

Surface path
Boxes, enclosure@ cabinets.
B.  Related Requirements: \Q/

1. Section 26 05 33 "Racewa Boxes for Electrical Systems" for conduits, wireways,
surface raceways, boxes, enc 6 cabinets, and faceplate adapters serving electrical

systems.
6};2/
B. IMC: Intermediate metal conduit. O

A. Product Data: For surface pathways, wireways and fittings, floor%, hinged-cover
enclosures, and cabinets. O

NS S

2.3 DEFINITIONS

A. GRC: Galvanized rigid steel conduit.
2.4 ACTION SUBMITTALS

B.  Shop Drawings: For custom enclosures and cabinets. Include plans, elevations| ions, and
attachment details. 0
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
Project No. 76984-13013 27 05 28/ Page 1



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.

PW PRODUCTS
( CONDUITS AND FITTINGS

A Manu rs:  Subject to compliance with requirements, available manufacturers offering
products that @be incorporated into the Work include, but are not limited to, the following:

AFC Ca e s, Inc.

Alflex, In

Allied Tube

Anamet Electri

Electri-Flex Comp
Manhattan/CDT/Co

Maverick Tube Corporatl@
O-Z/Gedney. O
Wheatland Tube Company.

©CoNoA~WNE

B.  General Requirements for Metal Conduits aﬁ%ﬂings:

/\

1. Listed and labeled as defined in NFPA 70,@ qualified testing agency, and marked for
intended location and application. O
2. Comply with TIA-569-B. //(
C. GRC: Comply with ANSI C80.1 and UL 6. O
D. IMC: Comply with ANSI C80.6 and UL 1242.
E. EMT: Comply with ANSI C80.3 and UL 797. O/\
F. Fittings for Metal Conduit: Comply with NEMA FB 1 and UL 514B. OO

1. Fittings for EMT: %
a. Material: Steel. 0

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:

. Cooper B-Line, Inc.
Hoffman.
. quare D.

B.  Descr ®» Sheet metal, complying with UL 870 and NEMA 250, Type 1 unless otherwise
indicated, an d according to NFPA 70.
*

. Include covers, couplings, offsets, elbows, expansion joints, adapters,
S, and other fittings to match and mate with wireways as required for

7

D.  Wireway Covers: Screw- @ype unless otherwise indicated.

complete system.

E. Finish: Manufacturer's standard @I finish.

%
3.3 SURFACE PATHWAYS
Q)

A.  General Requirements for Surface Pathways: //(\

1. Listed and labeled as defined in NFPA 70,9 ified testing agency, and marked for
intended location and application. /’

2. Comply with TIA-569-B.

B.  Surface Metal Pathways: Galvanized steel with snap-oQJve complying with UL 5.
Manufacturer's standard enamel finish in color selected by Archite&

1. Rigid Metal Conduit in all Class I, Division Il hazardous IocatioQ/\

3.4 BOXES, ENCLOSURES, AND CABINETS %

A.  Manufacturers: Subject to compliance with requirements, available manufacture ring
products that may be incorporated into the Work include, but are not limited to, the follo :

Adalet.

Cooper Technologies Company; Cooper Crouse-Hinds.
EGS/Appleton Electric.

Milbank Manufacturing Co.

Mono-Systems, Inc.

0-Z/Gedney.

RACO; Hubbell.

NogakrwbdE
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8. Robroy Industries.

9. Thomas & Betts Corporation.
10.  Wiremold / Legrand.

11.  Hubbell-Killark

General Requirements for Boxes, Enclosures, and Cabinets:
Comply with TIA-569-B.

locations.

1
&2. Boxes, enclosures and cabinets installed in wet locations shall be listed for use in wet

4.1

c
D

E.

F.

G.

A.

B.

: %t-Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A.

Bo %ons used to accommodate new building finishes shall be of same material as
recess

Small Shee@ Pull and Junction Boxes: NEMA OS 1.

Hinged-Cover E Comply with UL 50 and NEMA 250, Type 1 with continuous-hinge
cover with flush latc :s otherwise indicated.

1. Metal Enclosures: inished inside and out with manufacturer's standard enamel.
2. Interior Panels: Ste finished with manufacturer's standard enamel.

Cabinets: O

1. NEMA 250, Type 1, galvanized-St, X with removable interior panel and removable
front, finished inside and out with m urer's standard enamel.

2. Hinged door in front cover with flush | d concealed hinge.
3. Key latch to match panelboards.

4, Metal barriers to separate wiring of different’s’st gnd voltage.
5. Accessory feet where required for freestanding ent.

6.

Nonmetallic cabinets shall be listed and labeled @p ined in NFPA 70, by a qualified
testing agency, and marked for intended location and ap@lyation.

PART 4 - EXECUTION O

PATHWAY APPLICATION
Indoors: Apply pathway products as specified below unless otherwise |nd|cated @

Exposed, Not Subject to Physical Damage: EMT. 0
Exposed, Not Subject to Severe Physical Damage: EMT.

Concealed in Ceilings and Interior Walls and Partitions: EMT.

Boxes and Enclosures: NEMA 250 Type 1.

Class I, Division Il Hazardous locations: RMC.

agrwbdE

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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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.

4.4INSTALLATION

A. %ply with NECA 1, NECA 101, and TIA-569-B for installation requirements except where
qIWents on Drawings or in this article are stricter. Comply with NECA 102 for aluminum

pat v@ Comply with NFPA 70 limitations for types of pathways allowed in specific
occuparefe® and number of floors.

B.  Keep path ast 6 inches from parallel runs of flues and steam or hot-water pipes. Install
horizontal path s above water and steam piping.

C.  Complete pathway |@Egon before starting conductor installation.

D. Comply with requirement ction 260529 "Hangers and Supports for Electrical Systems”
for hangers and supports.

E.  Arrange stub-ups so curved portio nds are not visible above finished slab.

F. Install no more than the equivalent of tWo egree bends in any pathway run. Support within
12 inches of changes in direction. Utilize | fius ells for all optical-fiber cables.

G. Conceal conduit and EMT within finished walls, imgs, and floors unless otherwise indicated.
Install conduits parallel or perpendicular to buildin é\

H.  Support conduit within 12 inches of enclosures to which a@d
l. Stub-ups to Above Recessed Ceilings: ? A
1. Use EMT for pathways c
2. Use a conduit bushing or insulated fitting to terminate stub-ups inated in hubs or
in an enclosure.

J. Terminate threaded conduits into threaded hubs or with locknuts on inside and 66‘9 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. &tall
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 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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Y

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.
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.

O/( Support surface pathway according to manufacturer's written instructions. Tape and glue

re not acceptable support methods.

P. Instal yﬁWay sealing fittings at accessible locations according to NFPA 70 and fill them with
listed sealin @pound For concealed pathways, install each fitting in a flush steel box with a
blank cover aving a finish similar to that of adjacent plates or surfaces. Install pathway
sealing flttmgs g to NFPA 70.

*

Q. Install devices to seQ ay interiors at accessible locations. Locate seals so no fittings or
boxes are between the d the following changes of environments. Seal the interior of all
pathways at the following /

1. Where conduits pass fror@m to cold locations, such as boundaries of refrigerated
spaces.

2. Where an underground service y enters a building or structure.

3. Where otherwise required by NF d\

R.  Mount boxes at heights indicated on Dra If mounting heights of boxes are not
individually indicated, give priority to ADA req Install boxes with height measured
to bottom of box unless otherwise indicated. 6

S. Recessed Boxes in Masonry Walls: Saw-cut opening for center of cell of masonry block,
and install box flush with surface of wall. Prepare block sur?to provide a flat surface for a
raintight connection between box and cover plate or supported t and box.

T. Horizontally separate boxes mounted on opposite sides of walls so @are not in the same
vertical channel.

U.  Support boxes of three gangs or more from more than one side by spann@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 suppo% 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."

PATHWAYS FOR COMMUNICATIONS SYSTEMS Tetra Tech Inc.
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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
Protect coatings, finishes, and cabinets from damage or deterioration.

Repair damage to galvanized finishes with zinc-rich paint recommended by

O/ manufacturer.
/(‘

O/\ END OF SECTION 27 05 28

Tetra Tech Inc. PATHWAYS FOR COMMUNICATIONS SYSTEMS
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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.

SUMMARY

1.02
% Section Includes:

/(/é; Low-voltage control cabling.

Control-circuit conductors.
Fire alarm wire and cable.
4] ntification products.
*

1.03 DEFIN
A. BICSI: Build }fustry Consulting Service International.
B. EMI: Electromag%rference.
C. IDC: Insulation displacem/@nnector.

D. Low Voltage: Asdefinedin N for circuits and equipment operating at less than 50 V
or for remote-control and signalin &[—Iimited circuits.

E. Open Cabling: Passing telecommunica bling through open space (e.g., between the
studs of a wall cavity).

*
F. RCDD: Registered Communications Distribution&'fner.

1.04 ACTION SUBMITTALS O

1.05 INFORMATIONAL SUBMITTALS

A Product Data: For each type of product. A:

A Qualification Data: For qualified layout technician, installation sup% and field

inspector.
B. Source quality-control reports. 0
C. Field quality-control reports.
Tetra Tech Inc. CONDUCTORS AND CABLES FOR ELECTRONIC SAFETY AND SECURITY
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1.06

B.

1.0%

s

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.

1.08 /GLD CONDITIONS

A. Dﬁ m@all conductors and cables that are wet, moisture damaged, or mold damaged.

1. ipns that wire and cables are wet or moisture damaged include, but are not
li iscoloration and sagging of factory packing materials.
*

B. Environmental L@ons: Do not deliver or install UTP, optical fiber, and coaxial cables
and connecting mat til wet work in spaces is complete and dry, and temporary HVAC
system is operating intaining ambient temperature and humidity conditions at
occupancy levels during th¢ remiinder of the construction period.

PART 2 PRODUCTS O
2.01 PERFORMANCE REQUIREMENTSS}(

A. Surface-Burning Characteristics: Comply WItW?ASTM E 84; testing by a qualified testing
agency. / .

B. Electrical Components, Devices, and Accessories: L| d labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended oéon and application.

2.02 LOW-VOLTAGE CONTROL CABLE :

A Paired Cable: NFPA 70, Type CMG. /b

1. One pair, twisted, No. 16 AWG, stranded (19x29) and No. 1 , Stranded
(19x30) tinned copper conductors.

2. PVC insulation. @

3. Unshielded. Ry

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.
CONDUCTORS AND CABLES FOR ELECTRONIC SAFETY AND SECURITY Tetra Tech Inc.
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2.03

B.

t

.@/

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
llowing:

O/‘ Comtran Corporation.

2. nesis Cable Products; Honeywell International, Inc.
3. lebestos-Suprenant Cable Corp.

4, n Wire.

General Wire@table Requirements: NRTL listed and labeled as complying with
NFPA 70, Articl

Signaling Line Cirt@ isted, shielded pair, size as recommended by system

manufacturer.

Non-Power-Limited Circuits: -copper conductors with 600-V rated, 75 deg C,
color-coded insulation.

1. Low-Voltage Circuits: No. 16 %inimum.

2. Line-Voltage Circuits: No. 12 AW 8mum.
*
SOURCE QUALITY CONTROL //(

Testing Agency: Engage a qualified testing agency to e@te cables.
Cable will be considered defective if it does not pass tests an@fctions.
EXECUTION O

$

INSTALLATION OF HANGERS AND SUPPORTS @

Prepare test and inspection reports.

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.
Install cable, concealed in accessible ceilings, walls, and floors when possible.
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.

Make all connections with approved crimp-on terminal spade lugs, pressure-type

/(/@; Mark each terminal according to system's wiring diagrams.

/‘ terminal blocks, or plug connectors.

3.03 INST@TION OF CONDUCTORS AND CABLES
A. Comply w ’1.
B. Conductors: Siz ;@rding to system manufacturer's written instructions unless otherwise
indicated. \Q/
C. General Requirements for @g:
1. Comply with TIA/EIA%
2. Comply with BICSI ITSI d\ "Cable Termination Practices.”
3. Terminate all conductors; n j% shall contain unterminated elements. Make
terminations only at indicated o rminals, and cross-connect and patch panels.
4. Cables may not be spliced. Secure port cables at intervals not exceeding 30
inches and not more than 6 inches r@biﬁets, boxes, fittings, outlets, racks,
frames, and terminals.
5. Bundle, lace, and train conductors to @r‘ ipal points without exceeding
manufacturer's limitations on bending radii, pot less than radii specified in
BICSI ITSIM, "Cabling Termination Practices" Cha Install lacing bars and
distribution spools
6. Do not install bruised, kinked, scored, deformed, or abr@ able. Do not splice
cable between termination, tap, or junction points. Rem discard cable if
damaged during installation and replace it with new cable.
7. Cold-Weather Installation: Bring cable to room temperature befo ling. Heat
lamps shall not be used for heating. §§
8. Pulling Cable: Comply with BICSI ITSIM, Ch. 4, "Pulling Cable.” rcable
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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E.

F.

%,

3.04

0

Installation of Cable Routed Exposed under Raised Floors or through Plenum Spaces:

1.
2.
3.

Install plenum-rated cable only.

Install cabling after the flooring system has been installed in raised floor areas.
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.
2.

O

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.

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.

& Electrical Equipment Rating between 2 and 5 kVA: A minimum of 12
*

5.

6.

5 inches.
FIRE ALARM WIRING INSTALLATION 0

inches.
OElectrical Equipment Rating More Than 5 kVA: A minimum of 24 inches.

Separ@ﬁetween communications cables in grounded metallic raceways and
unshield er lines or electrical equipment shall be as follows:

a. Ele ipment 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 Equ ating More Than 5 kVA: A minimum of 12 inches.

electrical equipment located in d metallic conduits or enclosures shall be as
follows:

Separation between cables iﬁ??ﬁ ded metallic raceways and power lines and
M‘n%

*
a. Electrical Equipment Rating Lessﬂ?( 2 kVA: No requirement.
b. Electrical Equipment Rating betwe ind 5 kVA: A minimum of 3
K

inches.
C. Electrical Equipment Rating More Than 5kV, minimum of 6 inches.
Separation between Cables and Electrical Motors and Tr@k) mers, 5 KVA or HP
and Larger: A minimum of 48 inches.
Separation between Cables and Fluorescent Fixtures: A mir‘u’@é

Q

Comply with NECA 1 and NFPA 72. 0

Wiring Method: Install wiring in metal raceway according to Division 26 Section "Raceways
and Boxes for Electrical Systems."

1.
2.

Install plenum cable in environmental air spaces, including plenum ceilings.

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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%,

/(/Qﬂ'ring diagrams. Make all connections with approved crimp-on terminal spade lugs,

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

assure-type terminal blocks, or plug connectors.

E. C@ 43 Use numbered terminal strips in junction, pull, and outlet boxes, cabinets, or
equip@ey }nclosures where circuit connections are made.

F. Color-Codkag’ r-code fire alarm conductors differently from the normal building power
wiring. Use for-code for alarm circuit wiring and another for supervisory circuits.
Color-code audi m-indicating circuits differently from alarm-initiating circuits. Use
different colors for \WS#iMy,alarm-indicating devices. Paint fire alarm system junction boxes
and covers red.

G. Risers: Install at least two v able risers to serve the fire alarm system. Separate risers
in close proximity to each other inimum one-hour-rated wall, so the loss of one riser
does not prevent the receipt or trans ion of signals from other floors or zones.

H. Wiring to Remote Alarm Transmitting D(yé? 1-inch conduit between the fire alarm control
panel and the transmitter. Install number{gfconductors and electrical supervision for
connecting wiring as needed to suit monitoring@pg.

3.05 POWER AND CONTROL-CIRCUIT CONDUCT{@

A. 120-V Power Wiring: Install according to Division 26 Sectjgh\.Low-Voltage Electrical
Power Conductors and Cables™ unless otherwise indicated. :

B. Minimum Conductor Sizes: /‘j
1. Class 1 remote-control and signal circuits, No. 14 AWG.

2. Class 2 low-energy, remote-control and signal circuits, No. 16 AW
3. Class 3 low-energy, remote-control, alarm and signal circuits, No. 12 )
3.06 CONNECTIONS S

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.

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."”

FIELD QUALITY CONTROL

3.03
% Testing Agency: Engage a qualified testing agency to perform tests and inspections.

B /&rform the following tests and inspections:

O/‘ Visually inspect cable placement, cable termination, grounding and bonding,
ipment and patch cords, and labeling of all components.
2. tecabling for DC loop resistance, shorts, opens, intermittent faults, and polarity
conductors. Test operation of shorting bars in connection blocks. Test
ca ée}t’ermination but not cross connection.

a. instruments shall meet or exceed applicable requirements in
TI 68-B.2. Perform tests with a tester that complies with
per guirements in "Test Instruments (Normative)" Annex,
complyingfith&measurement accuracy specified in *Measurement Accuracy
(Informativ ex. Use only test cords and adapters that are qualified by
test equipmem%cturer for channel or link test configuration.
C. Document data for each measuremen@ data for submittals in a summary report that is
formatted using Table 10.1 in BICSI as a guide, or transfer the data from the
instrument to the computer, save as text file , and submit.

*
D. End-to-end cabling will be considered defective |f% not pass tests and inspections.

E. Prepare test and inspection reports. O

END OF SECTION 28 05 13

2
/\
'OO

5
e
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SECTION 283111 - DIGITAL, ADDRESSABLE FIRE-ALARM SYSTEM

PART 1 - GENERAL

11 RELATED DOCUMENTS

wDrawmgs and general provisions of the Contract, including General and Supplementary
ondltlons and Division 01 Specification Sections, apply to this Section.

D SECTIONS

1. Q n 26 05 33 — Raceway and Boxes for Electrical Systems
2. Sectio 05 13 — Conductors and Cables for Electronic Safety and Security
*

1.2 SUMMARY O
‘ y *
A.  Section Includes: /O

Fire-alarm control u

Manual fire-alarm boxes. O
System smoke detectors.

Heat detectors. O
Notification appliances. O

Magnetic door holders.
Addressable interface devices.

NoogkrwdE

A

(/O
/0
R o)

A. LED: Light-emitting diode. O

13 DEFINITIONS

B.  NICET: National Institute for Certification in Engineering Techno&

A.  Extension of existing circuits into the Paint Spray room and provide CIQ ivision |
Hazardous location devices. @

\Y

14 SYSTEM DESCRIPTION

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.
Include voltage drop calculations for notification appliance circuits.

clude battery-size calculations.
4. lude performance parameters and installation details for each detector, verifying that
eé;ctor is listed for complete range of air velocity, temperature, and humidity

possi en air-handling system is operating.
5. Inclu Zi%, sections, and elevations of heating, ventilating, and air-conditioning ducts,
drawn to nd coordinating installation of duct smoke detectors and access to them.

Show critic @ﬂsions that relate to placement and support of sampling tubes, detector
housing, and e status and alarm indicators. Locate detectors according to
manufacturer's wré recommendations.

6. Include floor plans icate final outlet locations showing address of each addressable
device. Show size a able and conduits.

7. Include complete one-line Kiserdiagrams showing all equipment locations and sizes, and

point-by-point wiring diagram%pe and number of all conductors.

8. Submit detailed drawing of ontrol Panel(s) including all module/component
locations and panel point-to-point Wagrams including all field circuit termination
points. .

D.  Qualification Data: For qualified Installer. O

*
E.  Operation and Maintenance Data: For fire-alarm 3( and components to include in
emergency, operation, and maintenance manuals. In addi @ items specified in Division 01
Section "Operation and Maintenance Data," include the follo

Chapter in NFPA 72.
2. Provide "Record of Completion Documents™ according to NFP ticle "Permanent
Records" in the "Records" Section of the "Inspection, Testing and nce" Chapter.
Record copy of site-specific software.
4. Provide "Maintenance, Inspection and Testing Records™ according to N @ article of
the same name and include the following:

1. Comply with the "Records" Section of the "Inspection,&::g and Maintenance"

@

a Frequency of testing of installed components. 0
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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)

: %Iler Qualifications: Personnel shall be trained and certified by manufacturer for installation
u

1.7

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.

QUALITY ASSURANCE
equired for this Project.

InstalQADalif'cations: Installation shall be by personnel certified by NICET as fire-alarm
Level Il tec@\.

*
Source Limitat{ Fire-Alarm System and Components: Obtain fire-alarm system from
single source fro Wanufacturer. Components shall be compatible with, and operate as,

an extension of exis tem
Electrical Components, D and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agenc ed for intended location and application.

NFPA Certification: Obtain certi¥
Testing Laboratory (NRTL).

PROJECT CONDITIONS //‘

Interruption of Existing Fire-Alarm Service: DCQ rupt fire-alarm service to facilities
occupied by Owner or others unless permitted unde d?f)llowing conditions and then only
after arranging to provide temporary guard service accor requirements indicated:

1. Coordinate and comply with the requirements of the la€al Ejag¢ Marshall, or Authority
Having Jurisdiction, concerning the fire alarm system shu plans, procedures, and
fire watch plans that will be implemented for system interruptigns, during construction.
All existing fire alarm devices shall remain active until new and devices are
installed. Temporary interruptions are allowed while work is bein on the system.
Work shall be coordinated so that system is fully functional at the € workday. If
system is not fully functional at end of workday, Contractor shall provi ﬁﬁonnel for
fire watch as required by local Fire Marshall and shall be responsible for @ociated
costs.

2. Notify Construction Manager and Owner no fewer than two days in advance of preposed
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

A

B.

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.

alarm equipment and wiring.

%pment Removal: After acceptance of new fire-alarm system, remove existing disconnected

19 SOFTQ& SERVICE AGREEMENT

A.  Comply wit )64

B.  Technical SuppoQ j ping with Substantial Completion, provide software support for two
years. /

C.  Upgrade Service: Update re to latest version at Project completion. Install and program
software upgrades that bec le within two years from date of Substantial Completion.
Upgrading software shall includg operating system. Upgrade shall include new or revised
licenses for use of software.

1. Provide 30 days' notice to Owne w scheduling and access to system and to allow
Owner to upgrade computer equipmexBiiMecessary.
110  EXTRA MATERIALS :O
*
A.  Furnish extra materials that match products installed { at are packaged with protective
covering for storage and identified with labels describing co
1. Lamps for Remote Indicating Lamp Units: Quantity eq@ 5 percent of amount
installed, but no fewer than 2 units.

2. Strobe Units: Quantity equal to 5 percent of amount installed, b wer than 2 units.

3. Smoke Detectors and Heat Detectors: Quantity equal to 5 percent O@UHI 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 d, but no
fewer than 2 units of each type.

5. Keys and Tools: One extra set for access to locked and tamper proofed compo .

6. Audible and Visual Notification Appliances: Quantity equal to 5 percent of Whount
installed, but no fewer than 2 units.

7. Fuses: Five of each type installed in the system.

DIGITAL ADDRESSABLE FIRE ALARM SYSTEM Tetra Tech Inc.
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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. SYSTEMS OPERATIONAL DESCRIPTION

A. %alarm signal initiation shall be by one or more of the following devices
/(‘ nual stations.
%etectors.

Smok ctors.
Duct tetectors.
Verified @ic alarm operation of smoke detectors
Automatic system water flow]

Heat detectorw Vator shaft and pit.
Fire-extinguishi em operation.

Fire standpipe syste /

B.  Fire-alarm signal shall initiate theffoll@wing actions:

Continuously operate alarm no ion appliances.

Identify alarm at fire-alarm contr i=and remote annunciators.
Transmit an alarm signal to the remo receiving station.
Release fire and smoke doors held open gnetic door holders.
Switch heating, ventilating, and air-conditigi
Close smoke dampers in air ducts of designategai
Recall elevators to primary or alternate recall fl /
Record events in the system memory. O

©CoNOR~WNE

S S Rl

equipment controls to fire-alarm mode.
gditioning duct systems.

C.  Supervisory signal initiation shall be by one or more of the fo@%ﬂces and actions:

1. Valve supervisory switch. O

D.  System trouble signal initiation shall be by one or more of the following de)@ and actions:

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.

O

Opening, tampering with, or removing alarm-initiating and supervisory si%}tiating

\Y

NGk~

Abnormal position of any switch at fire-alarm control unit or annunciator.

Tetra Tech Inc.
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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.
O/( a. System software and programs shall be held in flash electrically erasable
/Q‘ programmable read-only memory (EEPROM), retaining the information through
Q failure of primary and secondary power supplies.
Include a real-time clock for time annotation of events on the event recorder and

r.
*

2. Addressa@ciation devices that communicate device identity and status.

adjustme nsitivity at fire-alarm control unit.

a. Smoke s shall additionally communicate sensitivity setting and allow for
b. Temperatureé s shall additionally test for and communicate the sensitivity

range of the d
3. Addressable control circuitQ ration of mechanical equipment.

B.  Alphanumeric Display and System Con@ rranged for interface between human operator at
fire-alarm control unit and addressable components including annunciation and
supervision. Display alarm, supervisory, and nent status messages and the programming
and control menu.

1. Annunciator and Display: Liquid-crystal type of 80 characters, minimum.
2. Keypad: Arranged to permit entry and executlon ogramming, display, and control
commands. 6

C. Circuits:

Class A.
2. Initiating Device, Notification Appliance, and Signaling Line NFPA 72,

Class A. 0
D. Smoke-Alarm Verification: %

1. Initiating Device, Notification Appliance, and Signaling Li%its: NFPA 72,

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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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.
smoke detectors for adjustment, display their current status and sensitivity settings, and change
ose settings. Allow controls to be used to program repetitive, time-scheduled, and automated
ges in sensitivity of specific detector groups. Record sensitivity adjustments and
n?)ﬂiy-adjustment schedule changes in system memory, and print out the final adjusted
val e@ sxstem printer.

I Transmissiod0 fremote Alarm Receiving Station: Automatically transmit alarm, supervisory,
and trouble }kz‘to a remote alarm station via a Digital Alarm Communicating Transmitter

%Remote Smoke-Detector Sensitivity Adjustment: Controls shall select specific addressable

(DACT).

J. Primary Power: ZQ/J' obtained from 120-V ac service and a power-supply module.
Initiating devices, notifigatipn appliances, signaling lines, trouble signals, supervisory signals
supervisory and digital a Wunicator transmitters and digital alarm radio transmitters
shall be powered by 24-V :

1. Alarm current draw of entQ larm system shall not exceed 80 percent of the power-

supply module rating. O

K.  Secondary Power: 24-V dc supply sys th batteries, automatic battery charger, and
automatic transfer switch.

1. Batteries: Sealed, valve-regulated, recombin; I agid.
glass cover in a stainless-steel or aluminum frame. interpretation and describe

appropriate response for displays and signals. Briefly describ th;@:tional operation of the
system under normal, alarm, and trouble conditions.

L. Instructions: Computer printout or typewritten instruc% mounted behind a plastic or

2.4 MANUAL FIRE-ALARM BOXES 0

A.  General Requirements for Manual Fire-Alarm Boxes: Comply with UL 38.%3 shall be
finished in red with molded, raised-letter operating instructions in contrasting colO& | show
visible indication of operation; and shall be mounted on recessed outlet box. If i 69‘1 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

A.  General Requirements for System Smoke Detectors:

1.
2.
3.

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
estore them to normal operation.

v&;?l Visual-Indicating Light: LED type indicating detector has operated and power-

u
Remc@ntrol Unless otherwise indicated, detectors shall be analog-addressable type,
indivi r)y ‘monitored at fire-alarm control unit for calibration, sensitivity, and alarm
conditio d|V|duaIIy adjustable for sensitivity by fire-alarm control unit.

perature characteristic shall be selectable at fire-alarm control unit
for 15 or F (8 or 11 deg C) per minute.

b. Fixed-temper ensing shall be independent of rate-of-rise sensing and shall be
settable at fire ol unit to operate at 135 or 155 deg F (57 or 68 deg C).

C. Provide multiple Iev@ detection sensitivity for each sensor.

a. Rate-of?

B. Photoelectric Smoke Detectors: O

1.

2.

fire-alarm control unit and shall be able to
syem and its sensitivity setting.
designated access level, shall be able to

Detector address shall be accessml

identify the detector's location within th
An operator at fire-alarm control unit, havi
manually access the following for each detect

Device type.
Present average value. A
Present sensitivity selected.

Sensor range (normal, dirty, etc.). O/‘

Primary status. O :

hD OO o

C.  Duct Smoke Detectors: Photoelectric type complying with UL 268A.

1. Detector address shall be accessible from fire-alarm control unit and sha &ble to
identify the detector's location within the system and its sensitivity setting. Q

2. An operator at fire-alarm control unit, having the designated access level, shall be“ble 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

«

q@? Detector, Combination Type: Actuated by either a fixed temperature of 135 deg F (57

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.

C) or arate of rise that exceeds 15 deg F (8 deg C) per minute unless otherwise indicated.

1 unting: Twist-lock base interchangeable with smoke-detector bases.
2. al Addressable Module: Arranged to communicate detector status (normal, alarm,
or troysepto fire-alarm control unit.
*

Heat Detector,#/#R9g Temperature Type: Actuated by temperature that exceeds a fixed

temperature of 1 88 deg C).

1. Mounting: Twis( cP base interchangeable with smoke-detector bases.

2. Integral Addressabl ule: Arranged to communicate detector status (normal, alarm,
or trouble) to fire-al unit.

NOTIFICATION APPLIANCES O

General Requirements for Notification Ahﬁ%es: Individually addressed, connected to a
signaling line circuit, equipped for mounting icated and with screw terminals for system
connections.

General Requirements for Notification Appliances: %&ed to notification appliance signal
circuits, zoned as indicated, equipped for mounting as i @ed and with screw terminals for
system connections.

1. Combination Devices: Factory-integrated audible and @ devices in a single-
mounting assembly, equipped for mounting as indicated and yfith screw terminals for
system connections. /\

Horns: Electric-vibrating-polarized type or solid state electronic type, 24* Qith provision
for housing the operating mechanism or sounding device behind a grille. Com UL 464.
Horns shall produce a sound-pressure level of 90 dBA, measured 10 feet (3 m) ’%& horn,
using the coded signal prescribed in UL 464 test protocol. 0

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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2.9

3.1

B.

A

B.

PART 3 - EXECUTION OO R
//(O

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

Z.WMAGNETIC DOOR HOLDERS
A scription: Units are equipped for wall or floor mounting as indicated and are complete with

e
%hing doorplate.

1. ctromagnet: Requires no more than 3 W to develop 25-1bf (111-N) holding force.
2. ounted Units: Flush mounted unless otherwise indicated.

3. Ratin V ac or dc.

4.  Ratin A/ ac.

Material and Fini%b door hardware.

ADDRESSABLE INTER DEVICES

Microelectronic monitor module fNRWL listed for use in providing a system address for alarm-
initiating devices for wired applicat ith normally open contacts.

Microelectronic relay module: Relay ve form C dry contacts. NRTL listed for use in
providing a system address for providing a Zﬂ output.

EQUIPMENT INSTALLATION

)

Comply with NFPA 72 for installation of fire-alarm equipment. A

A.
B.  Connecting to Existing Equipment: Verify that existing fire-alarm sysé( js,operational before
making changes or connections by testing 100% of system and submittingfg@lete test reports.

1. Connect new equipment to existing control panel in existing part of the bQ’ :

2. Expand, modify, and supplement existing equipment as necessary to e%xisting
functions to the new points. New components shall be capable of merging w isting
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

extend the full width of duct.

%Duct Smoke Detectors: Comply with NFPA 72 and NFPA 90A. Install sampling tubes so they

E. ote Status and Alarm Indicators: Install near each smoke detector and each sprinkler water-

ovmtch and valve-tamper switch that is not readily visible from normal viewing position.

F. Audib A’&rm-lndicating Devices: Install not less than 6 inches (150 mm) below the ceiling.
Install bells horns on flush-mounted back boxes with the device-operating mechanism
concealed b Cgrille.

G. Visible Alarm-lng evices: Install adjacent to each alarm bell or alarm horn and at least
6 inches (150 mm) b e ceiling.

H.  Device Location-Indicatin s Locate in public space near the device they monitor.

3.2 CONNECTIONS O

A.  For fire-protection systems related to fire-rated walls and partitions and to doors in
smoke partitions, connect hardware and de\’cxg fire-alarm system.

1. Verify that hardware and devices are NRTésted for use with fire-alarm system in this
Section before making connections.

B.  Make addressable connections with a supervised mterfa |ce to the following devices and
systems. Install the interface device less than 3 feet (1 m) e device controlled. Make an
addressable confirmation connection when such feedback is a wt the device or system
being controlled.

1. Smoke dampers in air ducts of designated air-conditioning duct
2. Supervisory connections at valve supervisory switches.
3.3 IDENTIFICATION %

A. Identify system components, wiring, cabling, and terminals. Comply with requirembghs 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.

@Tests and Inspections:

Visual Inspection: Conduct visual inspection prior to testing.

@ Inspection shall be based on completed Record Drawings and system
documentation that is required by NFPA 72 in its "Completion Documents,
ration" Table in the "Documentation™ Section of the "Fundamentals of Fire

Alrpf Systems" Chapter.
b. C ith "Visual Inspection Frequencies™ Table in the "Inspection™ Section of
the ign, Testing and Maintenance” Chapter in NFPA 72; retain the

"Initial ﬁtance" column and list only the installed components.
2. System Testing:
"Inspection, Testing W nance" Chapter in NFPA 72.
3. Test audible appliances for{the gublic operating mode according to manufacturer's written
instructions. Perform the te a portable sound-level meter complying with Type 2

ith "Test Methods" Table in the "Testing" Section of the

requirements in ANSI S1.4. Q

4. Test audible appliances for the operating mode according to manufacturer's
written instructions.

5. Test visible appliances for the public opeséitirg mode according to manufacturer's written
instructions.

6. Factory-authorized service representative shall{preggrg the "Fire Alarm System Record of
Completion" in the "Documentation” Section e "Fundamentals of Fire Alarm
Systems" Chapter in NFPA 72 and the "Inspection esting Form" in the "Records"
Section of the "Inspection, Testing and Maintenance™ C#aper in NFPA 72.

E. Reacceptance Testing: Perform reacceptance testing to verify the@ operation of added or
replaced devices and appliances. ¢

F.  Fire-alarm system will be considered defective if it does not pass tests and y@ctions.

Qs

H.  Maintenance Test and Inspection: Perform tests and inspections listed for Weekl%hly,
quarterly, and semiannual periods. Use forms developed for initial tests and inspections.

G.  Prepare test and inspection reports.

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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	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 and to all of Divisions 26.

	1.2 SUMMARY
	A. Section Includes:
	1. General requirements applicable to components and systems included in Electric Contract.

	B. Products Installed but Not Furnished Under This Section
	1. Make electrical connections to equipment shown on Drawings and furnished by other Contractors.   Obtain approved wiring diagrams and location drawings for roughing in and final connections from Contractor furnishing equipment.


	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 12 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.


	3.1 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.


	3.2 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 three <Insert number> 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 conduc...

	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.


	3.3 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."


	3.4 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; 2T0.0239-inch2T6T (0.6-mm)6T minimum thickness; round tube closed with welded longitudinal joint, with tabs for screw-fastening the sleeve to the board.
	C. Sleeves for Rectangular Openings:
	1. Material:  Galvanized sheet steel.
	2. Minimum Metal Thickness:
	a. For sleeve cross-section rectangle perimeter less than 2T50 inches2T6T (1270 mm)6T and with no side larger than 2T16 inches2T6T (400 mm)6T, thickness shall be 2T0.052 inch2T6T (1.3 mm)6T.
	b. For sleeve cross-section rectangle perimeter 2T50 inches2T6T (1270 mm)6T or more and one or more sides larger than 2T16 inches2T6T (400 mm)6T, thickness shall be 2T0.138 inch2T6T (3.5 mm)6T.



	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. 5TAdvance Products & Systems, Inc5T.
	b. 5TCALPICO, Inc5T.
	c. 5TMetraflex Company (The)5T.

	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:  2T5000-psi2T6T (34.5-MPa)6T, 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.  Comply with requirements in Section 079200 "Joint Sealants."
	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 2T1/4-inch2T6T (6.4-mm)6T 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 2T2 inches2T6T (50 mm)6T 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 2T1-inch2T6T (25-mm)6T annular clear space between pipe and sleeve for installing mechanical sleeve s...
	G. Underground, Exterior-Wall and Floor Penetrations:  Install cast-iron pipe sleeves.  Size sleeves to allow for 2T1-inch2T6T (25-mm)6T 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
	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 computer-based, overcurrent protective device coordination studies to determine overcurrent protective devices and to determine overcurrent protective device settings for selective tripping.
	1. Study results shall be used to determine coordination of series-rated devices.


	1.3 DEFINITIONS
	A. Existing to Remain: Existing items of construction that are not to be removed and that are not otherwise indicated to be removed, removed and salvaged, or removed and reinstalled.
	B. One-Line Diagram: A diagram which shows, by means of single lines and graphic symbols, the course of an electric circuit or system of circuits and the component devices or parts used therein.
	C. Protective Device: A device that senses when an abnormal current flow exists and then removes the affected portion from the system.
	D. SCCR: Short-circuit current rating.
	E. Service: The conductors and equipment for delivering electric energy from the serving utility to the wiring system of the premises served.

	1.4 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.
	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 suff...



	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For Coordination Study Specialist.
	B. Product Certificates: For overcurrent protective device coordination study software, certifying compliance with IEEE 399.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For the overcurrent protective devices to include in emergency, operation, and maintenance manuals.
	1. In addition to items specified in Section 017823 "Operation and Maintenance Data," include the following:
	a. The following parts from the Protective Device Coordination Study Report:
	1) One-line diagram.
	2) Protective device coordination study.
	3) Time-current coordination curves.

	b. Power system data.



	1.7 QUALITY ASSURANCE
	A. Studies shall use computer programs that are distributed nationally and are in wide use. Software algorithms shall comply with requirements of standards and guides specified in this Section. Manual calculations are unacceptable.
	B. Coordination Study Specialist Qualifications: Professional engineer in charge of performing the study and documenting recommendations, licensed in the state where Project is located. All elements of the study shall be performed under the direct sup...


	PART 2 -  PRODUCTS
	2.1 COMPUTER SOFTWARE DEVELOPERS
	A. Comply with IEEE 242 and IEEE 399.
	B. 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.
	C. 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 demo...
	1. Optional Features:
	a. Arcing faults.
	b. Simultaneous faults.
	c. Explicit negative sequence.
	d. Mutual coupling in zero sequence.



	2.2 PROTECTIVE DEVICE COORDINATION STUDY REPORT CONTENTS
	A. Executive summary.
	B. Study descriptions, purpose, basis and scope. Include case descriptions, definition of terms and guide for interpretation of the computer printout.
	C. One-line diagram, showing the following:
	1. Protective device designations and ampere ratings.
	2. Cable size and lengths.
	3. Transformer kilovolt ampere (kVA) and voltage ratings.
	4. Motor and generator designations and kVA ratings.
	5. Switchgear, switchboard, motor-control center, and panelboard designations.

	D. Study Input Data: As described in "Power System Data" Article.
	E. Short-Circuit Study Output: As specified in "Short-Circuit Study Output" Paragraph in "Short-Circuit Study Report Contents" Article in Section 260572 "Overcurrent Protective Device Short-Circuit Study."
	F. Protective Device Coordination Study:
	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:
	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 compa...
	1. Device tag and title, one-line diagram with legend identifying the portion of the system covered.
	2. Terminate device characteristic curves at a point reflecting maximum symmetrical or asymmetrical fault current to which the device is exposed.
	3. Identify the device associated with each curve by manufacturer type, function, and, if applicable, tap, time delay, and instantaneous settings recommended.
	4. Plot the following listed characteristic curves, as applicable:
	a. Power utility's overcurrent protective device.
	b. Medium-voltage equipment overcurrent relays.
	c. Medium- and low-voltage fuses including manufacturer's minimum melt, total clearing, tolerance, and damage bands.
	d. Low-voltage equipment circuit-breaker trip devices, including manufacturer's tolerance bands.
	e. Transformer full-load current, magnetizing inrush current, and ANSI through-fault protection curves.
	f. Cables and conductors damage curves.
	g. Ground-fault protective devices.
	h. Motor-starting characteristics and motor damage points.
	i. Generator short-circuit decrement curve and generator damage point.
	j. The largest feeder circuit breaker in each motor-control center and panelboard.

	5. Series rating on equipment allows the application of two series interrupting devices for a condition where the available fault current is greater than the interrupting rating of the downstream equipment. Both devices share in the interruption of th...
	6. Provide adequate time margins between device characteristics such that selective operation is achieved.
	7. Comments and recommendations for system improvements.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. 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.


	3.2 PROTECTIVE DEVICE COORDINATION STUDY
	A. Comply with IEEE 242 for calculating short-circuit currents and determining coordination time intervals.
	B. Comply with IEEE 399 for general study procedures.
	C. The study shall be based on the device characteristics supplied by device manufacturer.
	D. The extent of the electrical power system to be studied is indicated on Drawings.
	E. Begin analysis at the service, extending down to the system overcurrent protective devices as follows:
	1. To normal system low-voltage load buses where fault current is 10 kA or less.
	2. Exclude equipment rated 240-V ac or less when supplied by a single transformer rated less than 125 kVA.

	F. Study electrical distribution system from normal and alternate power sources throughout electrical distribution system for Project. Study all cases of system-switching configurations and alternate operations that could result in maximum fault condi...
	G. Transformer Primary Overcurrent Protective Devices:
	1. Device 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.

	H. 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 equiva...
	I. 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-c...
	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.

	J. Calculate short-circuit momentary and interrupting duties for a three-phase bolted fault and single line-to-ground fault at each of the following:
	1. Electric utility's supply termination point.
	2. Low-voltage switchgear.
	3. Branch circuit panelboards.

	K. Protective Device Evaluation:
	1. Evaluate equipment and protective devices and compare to short-circuit ratings.
	2. Adequacy of switchgear, and panelboard bus bars to withstand short-circuit stresses.
	3. Any application of series-rated devices shall be recertified, complying with requirements in NFPA 70.


	3.3 LOAD-FLOW AND VOLTAGE-DROP STUDY
	A. Perform a load-flow and voltage-drop study to determine the steady-state loading profile of the system. Analyze power system performance two times as follows:
	1. Determine load-flow and voltage drop based on full-load currents obtained in "Power System Data" Article.
	2. Determine load-flow and voltage drop based on 80 percent of the design capacity of the load buses.
	3. Prepare the load-flow and voltage-drop analysis and report to show power system components that are overloaded, or might become overloaded; show bus voltages that are less than as prescribed by NFPA 70.


	3.4 MOTOR-STARTING STUDY
	A. 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.
	B. 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.

	3.5 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 Architect.
	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 qual...

	B. Gather and tabulate the following input data to support coordination study. The list below is a guide. Comply with recommendations in IEEE 551 for the amount of detail required to be acquired in the field. Field data gathering shall be under the di...
	1. Product Data for overcurrent protective devices specified in other Sections and involved in overcurrent protective device coordination studies. Use equipment designation tags that are consistent with electrical distribution system diagrams, overcur...
	2. Electrical power utility impedance at the service.
	3. Power sources and ties.
	4. Short-circuit current at each system bus, three phase and line-to-ground.
	5. Full-load current of all loads.
	6. Voltage level at each bus.
	7. For transformers, include kVA, primary and secondary voltages, connection type, impedance, X/R ratio, taps measured in percent, and phase shift.
	8. For reactors, provide manufacturer and model designation, voltage rating, and impedance.
	9. For circuit breakers and fuses, provide manufacturer and model designation. List type of breaker, type of trip and available range of settings, SCCR, current rating, and breaker settings.
	10. Generator short-circuit current contribution data, including short-circuit reactance, rated kVA, rated voltage, and X/R ratio.
	11. For 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:
	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.
	e. Ratings, types, and settings of utility company's overcurrent protective devices.
	f. Special overcurrent protective device settings or types stipulated by utility company.
	g. Time-current-characteristic curves of devices indicated to be coordinated.
	h. Manufacturer, frame size, interrupting rating in amperes rms symmetrical, ampere or current sensor rating, long-time adjustment range, short-time adjustment range, and instantaneous adjustment range for circuit breakers.
	i. Manufacturer and type, ampere-tap adjustment range, time-delay adjustment range, instantaneous attachment adjustment range, and current transformer ratio for overcurrent relays.
	j. Panelboards, switchboards, motor-control center ampacity, and SCCR in amperes rms symmetrical.
	k. Identify series-rated interrupting devices for a condition where the available fault current is greater than the interrupting rating of the downstream equipment. Obtain device data details to allow verification that series application of these devi...



	3.6 FIELD ADJUSTING
	A. Adjust relay and protective device settings according to the recommended settings provided by the coordination study. Field adjustments shall be completed by the engineering service division of the equipment manufacturer under the Startup and Accep...
	B. Make minor modifications to equipment as required to accomplish compliance with short-circuit and protective device coordination studies.
	C. Testing and adjusting shall be by a full-time employee of the Field Adjusting Agency, who holds NETA ETT Level III certification or NICET Electrical Power Testing Level III certification.
	1. Perform 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.


	3.7 DEMONSTRATION
	A. 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.
	2. 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.




	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 rated 600 V and less, with capacities up to 1000 kVA:
	1. Distribution transformers.


	1.3 ACTION SUBMITTALS
	A. Product Data: Include rated nameplate data, capacities, weights, dimensions, minimum clearances, installed devices and features, and performance for each type and size of transformer indicated.
	B. Shop Drawings: Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	1. Wiring Diagrams: Power, signal, and control wiring.


	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For transformers to include in emergency, operation, and maintenance manuals.

	1.5 QUALITY 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."

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. 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 co...

	1.7 COORDINATION
	A. 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.
	B. Coordinate installation of wall-mounting and structure-hanging supports with actual transformer provided.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	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. 5TAcme Electric Corporation5T.
	2. 5TBasis of design; Eaton Electrical Sector; Eaton Corporation5T; Cutler-Hammer Products.
	3. 5TSiemens Energy & Automation, Inc5T.
	4. 5TSquare D Co./Groupe Schneider NA5T; Schneider Electric.
	5. PowerSmith International Corp.


	2.2 GENERAL TRANSFORMER REQUIREMENTS
	A. Description: Factory-assembled and -tested, air-cooled units for 60-Hz service.
	B. Cores: Grain-oriented, non-aging silicon steel.
	C. Coils: Continuous 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.
	1. Core and coil shall be encapsulated within resin compound, sealing out moisture and air.

	D. Transformer Enclosure Finish: Comply with NEMA 250.
	1. Finish Color:  Gray.

	E. Taps for Transformers 7.5 to 24 kVA:  One 5 percent tap above and one 5 percent tap below normal full capacity.
	F. Taps for Transformers 25 kVA and Larger:  Two 2.5 percent taps above and two 2.5 percent taps below normal full capacity.
	G. Insulation Class: 220 deg C, UL-component-recognized insulation system with a maximum of 150 deg C rise above 40 deg C ambient temperature.
	H. Energy Efficiency for Transformers Rated 15 kVA and Larger:
	1. Complying with NEMA TP 1, Class 1 efficiency levels.
	2. Tested according to NEMA TP 2.

	I. K-Factor Rating: Transformers indicated to be K-factor rated shall comply with UL 1561 requirements for nonsinusoidal load current-handling capability to the degree defined by designated K-factor.
	1. Unit shall not overheat when carrying full-load current with harmonic distortion corresponding to designated K-factor.
	2. Indicate value of K-factor on transformer nameplate.

	J. Electrostatic Shielding: Each winding shall have an independent, single, full-width copper electrostatic shield arranged to minimize interwinding capacitance.
	1. Arrange coil leads and terminal strips to minimize capacitive coupling between input and output terminals.
	2. Include special terminal for grounding the shield.
	3. Shield Effectiveness:
	a. Capacitance between Primary and Secondary Windings: Not to exceed 33 picofarads over a frequency range of 20 Hz to 1 MHz.
	b. 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.


	K. Wall Brackets: Manufacturer's standard brackets.

	2.4 BUCK-BOOST TRANSFORMERS
	A. Description: Self-cooled, two-winding dry type, rated for continuous duty and with wiring terminals suitable for connection as autotransformer. Transformers shall comply with NEMA ST 1 and shall be listed and labeled as complying with UL 506 or UL ...
	B. Enclosure: Ventilated, NEMA 250, Type 2.
	1. Finish Color:  Gray.


	2.5 IDENTIFICATION DEVICES
	A. Nameplates: Engraved, laminated-plastic or metal nameplate for each  transformer, mounted with corrosion-resistant screws. Nameplates and label products are specified in Section 260553 "Identification for Electrical Systems."

	2.6 SOURCE QUALITY CONTROL
	A. 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 clearances required by NFPA 70 and manufacturer's written instructions.
	C. Examine walls, floors, roofs, and concrete bases for suitable mounting conditions where transformers will be installed.
	D. Verify that ground connections are in place and requirements in Section 260526 "Grounding and Bonding for Electrical Systems" have been met. Maximum ground resistance shall be 5 ohms at location of transformer.
	E. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install wall-mounting transformers level and plumb with wall brackets fabricated by transformer manufacturer.
	1. Brace wall-mounting transformers as specified in Section 260548.16 "Seismic Controls for Electrical Systems."

	B. Construct concrete bases and anchor floor-mounting transformers according to manufacturer's written instructions, seismic codes applicable to Project, and requirements in Section 260529 "Hangers and Supports for Electrical Systems."

	3.3 CONNECTIONS
	A. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical Systems."
	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.
	B. 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.

	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. Remove and replace units that do not pass tests or inspections and retest as specified above.
	E. Infrared Scanning: Two months after Substantial Completion, perform an infrared scan of transformer connections.
	1. Use an infrared-scanning device designed to measure temperature or detect significant deviations from normal values. Provide documentation of device calibration.
	2. Prepare a certified report identifying transformer checked and describing results of scanning. Include notation of deficiencies detected, remedial action taken, and scanning observations after remedial action.

	F. Test Labeling: On completion of satisfactory testing of each unit, attach a dated and signed "Satisfactory Test" label to tested component.

	3.5 ADJUSTING
	A. Record transformer secondary voltage at each unit for at least 48 hours of typical occupancy period. Adjust transformer taps to provide optimum voltage conditions at secondary terminals. Optimum is defined as not exceeding nameplate voltage plus 10...
	B. Connect buck-boost transformers to provide nameplate voltage of equipment being served, plus or minus 5 percent, at secondary terminals.
	C. Output Settings Report: Prepare a written report recording output voltages and tap settings.

	3.6 CLEANING
	A. Vacuum dirt and debris; do not use compressed air to assist in cleaning.



	26 24 13 Switchboards
	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:
	1. Service and distribution switchboards rated 600 V and less.
	2. Surge protection devices.
	3. Disconnecting and overcurrent protective devices.
	4. Instrumentation.
	5. Control power.
	6. Accessory components and features.
	7. Identification.
	8. Mimic bus.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each switchboard, overcurrent protective device, surge protection device, ground-fault protector, accessory, and component.
	1. Include dimensions and manufacturers' technical data on features, performance, electrical characteristics, ratings, accessories, and finishes.

	B. Shop Drawings: For each switchboard and related equipment.
	1. Include dimensioned plans, elevations, sections, and details, including required clearances and service space around equipment. Show tabulations of installed devices, equipment features, and ratings.
	2. Detail enclosure types for types other than NEMA 250, Type 1.
	3. Detail bus configuration, current, and voltage ratings.
	4. Detail short-circuit current rating of switchboards and overcurrent protective devices.
	5. Include descriptive documentation of optional barriers specified for electrical insulation and isolation.
	6. Detail utility company's metering provisions with indication of approval by utility company.
	7. 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.
	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.


	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For Installer and testing agency.
	B. 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.


	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For switchboards and components to include in emergency, operation, and maintenance manuals.
	1. In addition to items specified in Section 017823 "Operation and Maintenance Data," include the following:
	a. Routine maintenance requirements for switchboards and all installed components.
	b. Manufacturer's written instructions for testing and adjusting overcurrent protective devices.
	c. Time-current coordination curves for each type and rating of overcurrent protective device included in switchboards. Submit on translucent log-log graft paper; include selectable ranges for each type of overcurrent protective device.



	1.6 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. 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.
	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.


	1.7 QUALITY ASSURANCE
	A. Installer Qualifications: An employer of workers qualified as defined in NEMA PB 2.1 and trained in electrical safety as required by NFPA 70E.
	B. Testing Agency Qualifications: Member company of NETA or an NRTL.
	1. Testing Agency's Field Supervisor: Certified by NETA to supervise on-site testing.


	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Deliver switchboards in sections or lengths that can be moved past obstructions in delivery path.
	B. Remove loose packing and flammable materials from inside switchboards and install temporary electric heating (250 W per section) to prevent condensation.
	C. Handle and prepare switchboards for installation according to NEMA PB 2.1.

	1.9 FIELD CONDITIONS
	A. Installation Pathway: Remove and replace access fencing, doors, lift-out panels, and structures to provide pathway for moving switchboards into place.
	B. Environmental Limitations:
	1. Rate equipment for continuous operation under the following conditions unless otherwise indicated:
	a. Ambient Temperature: Not exceeding 2T104 deg F2T6T (40 deg C)6T.


	C. Unusual Service Conditions: NEMA PB 2, as follows:
	1. Ambient temperatures within limits specified.

	D. 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 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.


	1.10 COORDINATION
	A. 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 requir...
	B. 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.

	1.11 WARRANTY
	A. Manufacturer's Warranty: Manufacturer agrees to repair or replace switchboard enclosures, buswork, overcurrent protective devices, accessories, and factory installed interconnection wiring that fail in materials or workmanship within specified warr...
	1. Warranty Period: Two years from date of Substantial Completion.

	B. Manufacturer's Warranty: Manufacturer's agrees to repair or replace surge protection devices that fail in materials or workmanship within specified warranty period.
	1. Warranty Period: Two years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 SWITCHBOARDS
	A. 5TBasis of design; Eaton/Cutler-Hammer, Inc.  Approved equals:
	1. Square D/Schneider Electric
	2. Siemans

	B. Source Limitations: Obtain switchboards, overcurrent protective devices, components, and accessories 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.
	H. Front-Connected, Front-Accessible Switchboards:
	1. Main Devices: Fixed, individually mounted.
	2. Branch Devices: Panel mounted.
	3. Sections front and rear aligned.

	I. 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.
	L. Indoor Enclosures: Steel, NEMA 250, Type 1.
	M. Enclosure Finish for Indoor Units: Factory-applied finish in manufacturer's standard gray finish over a rust-inhibiting primer on treated metal surface.
	N. Barriers: Between adjacent switchboard sections.
	O. Insulation and isolation for main bus of main section and main and vertical buses of feeder sections.
	P. Service Entrance Rating: Switchboards intended for use as service entrance equipment shall contain from one to six service disconnecting means with overcurrent protection, a neutral bus with disconnecting link, a grounding electrode conductor termi...
	Q. Utility Metering Compartment: Barrier compartment and section complying with utility company's requirements; hinged sealable door; buses provisioned for mounting utility company's current transformers and potential transformers or potential taps as...
	R. Customer Metering Compartment: A separate customer metering compartment and section with front hinged door, for indicated metering, and current transformers for each meter. Current transformer secondary wiring shall be terminated on shorting-type t...
	S. Bus Transition and Incoming Pull Sections: Matched and aligned with basic switchboard.
	T. Hinged Front Panels: Allow access to circuit breaker, metering, accessory, and blank compartments.
	U. 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.
	2. Phase- and Neutral-Bus Material: Hard-drawn copper of 98 percent conductivity.
	3. 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. Provide load terminals for future circuit-breaker positions at full-ampere ra...
	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 unless otherwise indicated, equipped with mechanical connectors for outgoing circuit neutral cables. Brace bus extensions for busway feeder neutral bus.
	9. Isolation Barrier Access Provisions: Permit checking of bus-bolt tightness.
	10. Provide 2 additional 500 kcmil lugs per phase for connection to a remote 800 Amp main disconnect.

	V. Future Devices: Equip compartments with mounting brackets, supports, bus connections, and appurtenances at full rating of circuit-breaker compartment.
	W. Bus-Bar Insulation: Factory-applied, flame-retardant, tape wrapping of individual bus bars or flame-retardant, spray-applied insulation. Minimum insulation temperature rating of 105 deg C.
	X. Fungus Proofing: Permanent fungicidal treatment for overcurrent protective devices and other components including instruments and instrument transformers.

	2.2 SURGE PROTECTION DEVICES
	A. 5TProvide SPD as manufactured by the switchboard/breaker company.
	B. 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.


	C. 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.
	D. 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.

	E. SCCR: Equal or exceed 200 kA.
	F. Nominal Rating: 20 kA.

	2.3 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES
	A. 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:
	a. Instantaneous trip.
	b. Long- and short-time pickup levels.
	c. Long and short time adjustments.
	d. Ground-fault pickup level, time delay, and IP2Pt response.

	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 double-pole configurations with Class A ground-fault protection (6-mA trip).
	6. Ground-Fault Equipment Protection (GFEP) Circuit Breakers: Class B ground-fault protection (30-mA trip).
	7. 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 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.
	g. Undervoltage Trip: Set to operate at 35 to 75 percent of rated voltage without intentional time delay.



	2.4 INSTRUMENTATION
	A. 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:
	a. Phase Currents, Each Phase: Plus or minus 0.5 percent.
	b. Phase-to-Phase Voltages, Three Phase: Plus or minus 0.5 percent.
	c. Phase-to-Neutral Voltages, Three Phase: Plus or minus 0.5 percent.
	d. Megawatts: Plus or minus 1 percent.
	e. Megavars: Plus or minus 1 percent.
	f. Power Factor: Plus or minus 1 percent.
	g. Frequency: Plus or minus 0.1 percent.
	h. Accumulated Energy, Megawatt Hours: Plus or minus 1 percent; accumulated values unaffected by power outages up to 72 hours.
	i. Megawatt Demand: Plus or minus 1 percent; demand interval programmable from five to 60 minutes.
	j. Contact devices to operate remote impulse-totalizing demand meter.

	2. Mounting: Display and control unit flush or semiflush mounted in instrument compartment door.
	3.


	2.5 ACCESSORY COMPONENTS AND FEATURES
	A. Accessory Set: Include tools and miscellaneous items required for overcurrent protective device test, inspection, maintenance, and operation.
	B. Spare-Fuse Cabinet: Suitably identified, wall-mounted, lockable, compartmented steel box or cabinet. Arrange for wall mounting.

	2.6 IDENTIFICATION
	A. 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.
	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.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install switchboards and accessories according to NEMA PB 2.1.
	B. Equipment Mounting: Install switchboards on existing concrete base. Comply with requirements for concrete base specified.
	1. For supported equipment, install epoxy-coated anchor bolts that extend through concrete base and anchor into structural concrete floor.
	2. Place and secure anchorage devices. Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	3. Install anchor bolts to elevations required for proper attachment to switchboards.
	4. Anchor switchboard to building structure at the top of the switchboard if required or recommended by the manufacturer.

	C. Temporary Lifting Provisions: Remove temporary lifting eyes, channels, straps and brackets, and temporary blocking of moving parts from switchboard units and components.
	D. Comply with mounting and anchoring requirements specified in Section 260548.16 "Seismic Controls for Electrical Systems."
	E. Operating Instructions: Frame and mount the printed basic operating instructions for switchboards, including control and key interlocking sequences and emergency procedures. Fabricate frame of finished wood or metal and cover instructions with clea...
	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.
	I. Comply with NECA 1.

	3.3 CONNECTIONS
	A. Comply with requirements for terminating feeder bus specified in Section 262500 "Enclosed Bus Assemblies." Drawings indicate general arrangement of bus, fittings, and specialties.
	B. Comply with requirements for terminating cable trays specified in Section 260536 "Cable Trays for Electrical Systems." Drawings indicate general arrangement of cable trays, fittings, and specialties.
	C. Bond existing conduits entering underneath the switchboard to the equipment ground bus with a bonding conductor sized per NFPA 70.
	D. Support and secure conductors within the switchboard according to NFPA 70.
	E. Extend insulated equipment grounding cable to busway ground connection and support cable at intervals in vertical run.

	3.4 IDENTIFICATION
	A. Identify field-installed conductors, interconnecting wiring, and components; provide warning signs complying with requirements for identification specified in Section 260553 "Identification for Electrical Systems."
	B. Switchboard Nameplates: Label each switchboard compartment with a nameplate complying with requirements for identification specified in Section 260553 "Identification for Electrical Systems."
	C. Device Nameplates: Label each disconnecting and overcurrent protective device and each meter and control device mounted in compartment doors with a nameplate complying with requirements for identification specified in Section 260553 "Identification...

	3.5 FIELD QUALITY CONTROL
	A. Testing Agency: Engage a factory-authorized 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 the following tests and inspections with the assistance of a factory-authorized service representative:
	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 device...
	b. Test continuity of each circuit.

	2. 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.
	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. Provide calibration record for device.


	6. Test and adjust controls, remote monitoring, and safeties. Replace damaged and malfunctioning controls and equipment.

	D. Switchboard will be considered defective if it does not pass tests and inspections.
	E. Prepare test and inspection reports, including a certified report that identifies switchboards included and that describes scanning results. Include notation of deficiencies detected, remedial action taken, and observations after remedial action.

	3.6 ADJUSTING
	A. Adjust moving parts and operable components to function smoothly, and lubricate as recommended by manufacturer.
	B. Set field-adjustable circuit-breaker trip ranges as specified in Section 260573 "Overcurrent Protective Device Coordination Study."

	3.7 PROTECTION
	A. Temporary Heating: Apply temporary heat, to maintain temperature according to manufacturer's written instructions, until switchboard is ready to be energized and placed into service.

	3.8 DEMONSTRATION
	A. 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.



	26 24 16 Panelboards
	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:
	1. Distribution panelboards.
	2. Lighting and appliance branch-circuit panelboards.
	3. Load centers.
	4. Electronic-grade panelboards.


	1.3 DEFINITIONS
	A. SVR:  Suppressed voltage rating.
	B. TVSS:  Transient voltage surge suppressor.
	C. SPD: Surge Protection device

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of panelboard, switching and overcurrent protective device, surge protection device, accessory, and component indicated.  Include dimensions and manufacturers' technical data on features, performance, electrical charact...
	B. Shop Drawings:  For each panelboard and related equipment.
	1. Include dimensioned plans, elevations, sections, and details.  Show tabulations of installed devices, equipment features, and ratings.
	2. Detail enclosure types and details for types other than NEMA 250, Type 1.
	3. Detail bus configuration, current, and voltage ratings.
	4. Short-circuit current rating of panelboards and overcurrent protective devices.
	5. Include evidence of NRTL listing for series rating of installed devices.
	6. Detail features, characteristics, ratings, and factory settings of individual overcurrent protective devices and auxiliary components.
	7. 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.


	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For qualified testing agency.
	B. 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."...
	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 certification is based and their installation requirements.

	C. 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.

	D. Panelboard Schedules:  For installation in panelboards.  Submit final versions after load balancing.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data:  For panelboards and components to include in emergency, operation, and maintenance manuals.  In addition to items specified in Section 017823 "Operation and Maintenance Data," include the following:
	1. Manufacturer's written instructions for testing and adjusting overcurrent protective devices.
	2. Time-current curves, including selectable ranges for each type of overcurrent protective device that allows adjustments.


	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. 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.


	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 labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	E. Comply with NEMA PB 1.
	F. Comply with NFPA 70.

	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Remove loose packing and flammable materials from inside panelboards; install temporary electric heating (250 W per panelboard) to prevent condensation.
	B. Handle and prepare panelboards for installation according to NECA 407 and NEMA PB 1.

	1.10 PROJECT CONDITIONS
	A. Environmental Limitations:
	1. Do not deliver or install panelboards until spaces are enclosed and weathertight, wet work in spaces is complete and dry, work above panelboards is complete, and temporary HVAC system is operating and maintaining ambient temperature and humidity co...
	2. Rate equipment for continuous operation under the following conditions unless otherwise indicated:
	a. Ambient Temperature:  Not exceeding 2Tminus 22 deg F2T to 2Tplus 104 deg F2T.
	b. Altitude:  Not exceeding 2T6600 feet2T6T (2000 m)6T.


	B. Service Conditions:  NEMA PB 1, usual service conditions, as follows:
	1. Ambient temperatures within limits specified.
	2. Altitude not exceeding 2T6600 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...
	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.


	1.11 COORDINATION
	A. 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 require...
	B. 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.

	1.12 WARRANTY
	A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace transient voltage suppression devices that fail in materials or workmanship within specified warranty period.
	1. Warranty Period:  Five years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 GENERAL REQUIREMENTS FOR PANELBOARDS
	A. Fabricate and test panelboards according to IEEE 344 to withstand seismic forces expected on project location.
	B. Enclosures:  Flush- and surface-mounted cabinets.
	1. Rated 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.  For surface-mounted fronts, match box dimensions; for flush-mounted fronts, overlap box.
	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:
	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.

	C. Incoming Mains Location:  Top and bottom.
	D. Phase, Neutral, and Ground Buses:
	1. Material:  Hard-drawn copper, 98 percent conductivity.
	2. Equipment Ground Bus:  Adequate for feeder and branch-circuit equipment grounding conductors; bonded to box.
	3. Extra-Capacity Neutral Bus:  Neutral bus rated 200 percent of phase bus and UL listed as suitable for nonlinear loads.
	4. Split Bus:  Vertical buses divided into individual vertical sections.

	E. Conductor Connectors:  Suitable for use with conductor material and sizes.
	1. Material:  Hard-drawn copper, 98 percent conductivity.
	2. Main and Neutral Lugs:  Compression or Mechanical type.
	3. Ground Lugs and Bus-Configured Terminators:  Compression or Mechanical type.
	4. Feed-Through Lugs:  Compression or Mechanical type, suitable for use with conductor material.  Locate at opposite end of bus from incoming lugs or main device.
	5. Subfeed (Double) Lugs:  Compression or Mechanical type suitable for use with conductor material.  Locate at same end of bus as incoming lugs or main device.
	6. Gutter-Tap Lugs:  Compression or Mechanical type suitable for use with conductor material.  Locate at same end of bus as incoming lugs or main device.

	F. Future Devices:  Mounting brackets, bus connections, filler plates, and necessary appurtenances required for future installation of devices.
	G. Panelboard Short-Circuit Current Rating:  Rated for series-connected system with integral or remote upstream overcurrent protective devices and labeled by an NRTL.  Include size and type of allowable upstream and branch devices, listed and labeled ...
	H. Panelboard Short-Circuit Current Rating:  Fully rated to interrupt symmetrical short-circuit current available at terminals.

	2.2 PERFORMANCE REQUIREMENTS
	A. Seismic Performance:  Panelboards shall withstand the effects of earthquake motions determined according to SEI/ASCE 7.
	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. 5TUSiemens Energy & Automation, IncU5T.
	2. 5TUSquare D; a brand of Schneider ElectricU5T.

	B. Panelboards:  NEMA PB 1, power and feeder distribution type.
	C. Doors:  Secured with vault-type latch with tumbler lock; keyed alike.
	1. For doors more than 2T36 inches2T6T (914 mm)6T high, provide two latches, keyed alike.

	D. Mains:  As scheduled on the Drawings.
	E. Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes Larger Than 125 A:  Bolt-on circuit breakers; plug-in circuit breakers where individual positive-locking device requires mechanical release for removal.
	F. Contactors in Main Bus:  NEMA ICS 2, Class A, mechanically held, general-purpose controller, with same short-circuit interrupting rating as panelboard.
	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.


	2.4 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: Basis of Design: 5TEaton Electrical Inc.; Cutler-Hammer Business Unit5T.
	1. 5TSiemens Energy & Automation, Inc5T.
	2. 5TSquare D; a brand of Schneider Electric5T.

	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.
	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.

	F. Doors:  Concealed hinges; secured with flush latch with tumbler lock; keyed alike.
	G. Column-Type Panelboards:  Narrow gutter extension, with cover, to overhead junction box equipped with ground and neutral terminal buses.

	2.5 ELECTRONIC-GRADE PANELBOARDS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: Basis of design: 5TEaton Electrical Inc.; Cutler-Hammer Business Unit5T.
	1. 5TSiemens Energy & Automation, Inc5T.
	2. 5TSquare D; a brand of Schneider Electric5T.

	B. Panelboards:  NEMA PB 1; with field installed external SPD; labeled by an NRTL for compliance with UL 67 after installing TVSS.
	C. Doors:  Secured with vault-type latch with tumbler lock; keyed alike.
	D. Main Overcurrent Protective Devices:  Bolt-on thermal-magnetic circuit breakers.
	E. Branch Overcurrent Protective Devices:  Bolt-on thermal-magnetic circuit breakers.
	F. Buses:
	1. Copper phase and neutral buses; 200 percent capacity neutral bus and lugs.
	2. Copper equipment and isolated ground buses.


	2.6 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: Basis of Design: 5TEaton Electrical Inc.; Cutler-Hammer Business Unit5T.
	1. 5TSiemens Energy & Automation, Inc5T.
	2. 5TSquare D; a brand of Schneider Electric5T.

	B. 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:
	a. Instantaneous trip.
	b. Long- and short-time pickup levels.
	c. Long- and short-time time adjustments.
	d. Ground-fault pickup level, time delay, and IP2Pt response.

	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; Type SWD for switching fluorescent lighting loads; Type HID for feeding fluorescent and high-intensity discharge (HID) lighting circuits.
	d. Shunt Trip:  120-V trip coil energized from separate circuit, set to trip at 75 percent of rated voltage.
	e. Handle Padlocking Device:  Fixed attachment, for locking circuit breaker handle in on or off position.
	f. Handle Clamp:  Loose attachment, for holding circuit breaker handle in on position.


	C. Fused Switch:  NEMA KS 1, Type HD; clips to accommodate specified fuses; lockable handle.
	1. Fuses and Spare-Fuse Cabinet:  Comply with requirements specified in Section 262813 "Fuses."
	2. Fused Switch Features and Accessories:  Standard ampere ratings and number of poles.


	2.7 ACCESSORY COMPONENTS AND FEATURES
	A. Accessory Set:  Include tools and miscellaneous items required for overcurrent protective device test, inspection, maintenance, and operation.
	B. Portable Test Set:  For testing functions of solid-state trip devices without removing from panelboard.  Include relay and meter test plugs suitable for testing panelboard meters and switchboard 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.
	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. Comply with mounting and anchoring requirements specified in Section 260548 "Vibration and Seismic Controls for Electrical Systems."
	C. Mount top of trim 2T90 inches2T6T (2286 mm)6T above finished floor unless otherwise indicated.
	D. Mount panelboard cabinet plumb and rigid without distortion of box.  Mount recessed panelboards with fronts uniformly flush with wall finish and mating with back box.
	E. Install overcurrent protective devices and controllers not already factory installed.
	1. Set field-adjustable, circuit-breaker trip ranges.

	F. Install filler plates in unused spaces.
	G. Stub four 2T1-inch2T6T (27-GRC)6T empty conduits from panelboard into accessible ceiling space or space designated to be ceiling space in the future.  Stub four 2T1-inch2T6T (27-GRC)6T empty conduits below slab not on grade.
	H. Arrange conductors in gutters into groups and bundle and wrap with wire ties after completing load balancing.
	I. Comply with NECA 1.

	3.3 IDENTIFICATION
	A. Identify field-installed conductors, interconnecting wiring, and components; provide warning signs complying with Section 260553 "Identification for Electrical Systems."
	B. Create a directory to indicate installed circuit loads after balancing panelboard loads; incorporate Owner's final room designations.  Obtain approval before installing.  Use a computer or typewriter to create directory; handwritten directories are...
	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 "Identification for Electrical Systems."

	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 panelboard bus, 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 panelboard.  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 panelboard 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.  Provide calibration record for device.



	F. Panelboards will be considered defective if they do not pass tests and inspections.
	G. Prepare test and inspection reports, including a certified report that identifies panelboards included and that describes scanning results.  Include notation of deficiencies detected, remedial action taken and observations after remedial action.

	3.5 ADJUSTING
	A. Adjust moving parts and operable component to function smoothly, and lubricate as recommended by manufacturer.
	B. Set field-adjustable circuit-breaker trip ranges as indicated
	C. 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.
	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 receiv...
	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.



	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.


	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.






