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INVITATION TO BID  00100-1 

NOTICE TO CONTRACTORS 
 
Separate sealed bids for ATU West Campus Chilled Water Loop will be received until 2:00 p.m. local time, 
Tuesday, November 26, at ATU Procurement, Attn: Jennifer Warren, 404 N El Paso Avenue, Russellville, AR 72802.  
Tel: 479-968-0261.  Bids received after this time will not be accepted.  Bids will then be publicly opened and read 
aloud at this location following the 2:00 p.m. deadline.  
 
There will be a mandatory Pre-Bid Conference held at 2:00 pm, Tuesday, November 19th, at the Power Plant 
Building, 1511 North Boulder Avenue, Russellville, AR 72801. The Owner reserves the right to schedule 
additional mandatory meetings.  Prospective bidders must attend the pre-bid conference to be eligible to bid 
the project. 
 
REVIEW OF DOCUMENTS:        
The official version of the complete set of the contract documents should be examined and are obtainable from:  
  
Southern Reprographics,Inc.   
901 West 7th Street 
Little Rock, Arkansas 72201  
(501) 372-4011 
 
An official version of the complete document set will also be made available for viewing by appointment only at: 
Insight Engineering, PLLC 
322 S State Street, Suite 201 
Little Rock, AR 72201 
Contact: Stacy Newman, snewman@insightpllc to schedule a viewing. 
 

        
OBTAINING BID DOCUMENTS:  

  
The bid documents will be made available on Monday, November 4th. The documents obtained through the Engineer or 
their representative(s) are considered the official version and take precedence if any discrepancies occur. Bidding 
documents are available in digital or physical format at the bidders expense. It is the sole responsibility of each 
subcontractor and each bidder to verify that their bid is based on a complete set of construction documents including all 
addenda. No partial sets will be issued. The cost is non-refundable. 

 
Each bid proposal shall include with it a bid security in the amount of 5% of the total bid offered. The bidder will be 
required to submit a bidder’s deposit which includes enclosing a cashier’s check payable to the order of Arkansas Tech 
University and drawn from a bank or trust company doing business in Arkansas or by a corporate bid bond in an amount 
equal to 5% of the bid. All bidders shall conform to the requirement of the Arkansas Contractors Licensing Law for 
Contractors and must be licensed on the day of the bid submittal. There shall be only one (1) bid submitted per State 
Contractor’s License. Each bid received shall have the license for that bidder. Bid shall be submitted on the form 
provided by the Owner and shall be delivered in a clearly identified, sealed, opaque envelope. Arkansas Tech University 
reserves the right to reject any or all bids and to waive any formalities. 

 
Pursuant to Arkansas Code Annotated § 19-11-229, the Owner encourages all small, minority, and women owned 
business enterprises to submit bids competitive sealed bids for University projects. Encouragement is also made to all 
general contractors that in the event they subcontract portions of their work, consideration is given to the identified 
groups.  
 
The Owner reserves the right to reject any or all responses and waive formalities.     
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SUPPLEMENTARY INSTRUCTIONS TO BIDDERS 00210-1 

SECTION 00 21 00  
SUPPLEMENTARY INSTRUCTION TO BIDDERS 

1.01 EXAMINATION OF DRAWINGS, SPECIFICATION AND SITE OF WORK 
A. Bidder shall examine the Contract Documents and visit the project site of work. Bidder shall become familiar 

with all existing conditions and limitations under which the Work is to be performed and shall base bid on 
Items necessary to perform the Work as set forth In the Contract Documents. Failure to do so is at the sole 
risk of the bidder. No allowance will be made to Bidders because of lack of such examination or knowledge. 
The submission of a Bid shall be construed as conclusive evidence that the Bidder has made such 
examinations. 

1.02 INTERPRETATION OF CONSTRUCTION DOCUMENTS 
A. If any person contemplating submitting a Bid is in doubt as to the true meaning of any part of the 

Construction Documents, or finds discrepancies or omissions, he may submit to the Engineer, a written 
request for an interpretation or correction thereof. Request for Interpretation shall be submitted on or before 
5:00 pm., Friday, November 21, 2024. Any interpretation or correction of the documents will be made only by 
Addendum. The Owner will not be responsible for any other explanations or interpretations of the 
Construction Documents. Submit all questions by email to Stacy Newman at snewman@insightpllc.com. 

1.03 BID GUARANTEE AND BONDS 
A. Each bid proposal shall include a bid security in the amount of five percent of the total bid offered, if the bid is 

in excess of $20,000.00. The bidder will be required to submit a bidder’s deposit, which includes enclosing a 
cashier’s check payable to the order of ATU drawn upon a bank or trust company doing business in 
Arkansas or by a corporate bid bond in an amount equal to five (5) percent of the bid. The bidder shall 
include in the bid the bid bond amount so that the bid represents the total cost to the Owner of all work 
included in the contract. 

The bid bond shall indemnify the Owner against failure of the Contractor to execute and deliver the contract 
and necessary bond (Performance and Payment Bond) for faithful performance of the contract. The bid bond 
shall provide that the contractor or surety must pay the damage, loss, cost and expense subject to the 
amount of the bid security directly arising out of the Contractor’s default in failing to execute and deliver the 
contract and bonds.  

Owner will have the right to retain the bid security of bidders to whom an award is being considered until the 
Contract has been executed and bonds if required, have been furnished, or until specified time has elapsed 
so that bids may be withdrawn, or all bids have been rejected.  

Failure to execute the Contract and file an acceptable full payment and performance bond and proof of 
liability insurance within 10 working days after the intent to award has been issued to the bidder shall be just 
cause for the cancellation of the award and forfeiture of the bid bond, which shall become the property of the 
agency, not as a penalty but in liquidated damages sustained. Award may then be made to the next lowest 
responsible bidder, or the work may be rebid and constructed under contract or otherwise as the State 
determines. The low bidder who fails to execute the Contract and submit an acceptable payment and 
performance bond and proof of liability insurance will not be permitted to bid on any subsequent 
advertisement of that project. 

1.04 PERFORMANCE AND PAYMENT BOND:  
A. The bidder shall furnish a Performance and Payment Bond in the amount equal to 100 percent of contract 

price, as security for faithful performance of the Contract and payment of all obligations arising thereunder 
within 10 days after receipt of the Intent to Award. The bond shall be written by a surety company qualified 
and authorized to do business in the State of Arkansas. The bond shall be executed by a resident or 
non-resident agent licensed by the State Insurance Commissioner, to represent the surety company. The 
bond shall be written in favor of the Owner. Bidder shall file the bond with the Circuit Clerk in the county 
where the Work is to be performed. Failure to deliver said bonds, as specified, shall be considered as having 
abandoned the Contract and the bid security will be retained as liquidated damages. The bidder shall include 
in the bid the Performance and Payment bond amount so that the bid represents the total cost to the Owner 
of all work included in the contract. 

mailto:snewman@insightpllc.com
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SUPPLEMENTARY INSTRUCTIONS TO BIDDERS 00210-2 

1.05 TIME AND DAMAGE 

A. Time will be of the essence. The Contractor must agree to complete the work as stated in the Bid Form. If the 
work is not completed by that Date, then the Contractor agrees to pay Liquidated Damages as stated in the 
Bid Form. 

1.06 RETAINAGE  
A. Refer to General and Supplementary Conditions for retainage amounts. 

1.07 SUBCONTRACTORS 
A. In each instance where the total bid submitted by the licensed prime contractor exceeds $50,000.00, all 

prime contractors, as a condition to perform work for and in the State of Arkansas shall use no other 
subcontractors except those licensed by the State Contractor’s Licensing Board and qualified in:  

1. Mechanical (indicative of heating, air conditioning and ventilating) 

2. Plumbing and Electrical (indicative of wiring and illuminating fixtures) 

3. Roofing and Sheet Metal work (indicative of roofing application).  

B. The prime contractor shall place the names of each subcontractor in a blank space to be provided on the 
Form of Proposal of his bid.  It shall be mandatory that the (a) mechanical, (b) plumbing, (c) electrical and 
(d) roofing and sheet metal and subcontractors named on the Form of Proposal by the prime contractor 
awarded a contract under the provision of this Act be given contracts by the prime contractor in keeping with 
their proposals to perform the items for which they were named. 

C. No person shall perform Work on the contract without possessing an Arkansas State License for the Work 
they are performing from the appropriate governing Boards.  Apprentices will be appropriately supervised 
according to the State governing Boards requirements. In the event the prime contractor is qualified and 
licensed by the Arkansas State Contractor’s Licensing Board, he may use his own forces to perform those 
tasks listed herein as subcontractors in one or more of the trades listed. 

D. Any prime contractor who submits a bid, contracts or lists unlicensed subcontractors of uses an unlicensed 
subcontractor, shall upon conviction be guilty of a Class A misdemeanor, and shall be fined not less than 
$250 and not more than $500 and may be suspended from bidding future public works contracts for a term 
not less than six (6) months nor more than twelve (12) months. 

1.08 ELECTRICAL LICENSE REQUIREMENT  
A. No person shall perform electrical work on the contract without possessing an Arkansas Master or 

Journeyman License from the Arkansas State Electrical Examiners Board. All electrical work and apprentice 
electricians shall be supervised by a Master or Journeyman Electrician on a one to one ratio. All electricians 
shall have a copy of their license with them at all times while on the project premises and shall be required to 
produce it upon request. 

1.09 EMPLOYMENT OF ILLEGAL IMMIGRANTS  
A. Prohibition Certification by Contractor 

1. The contractor must certify on line at www.arkansas.gov/dfa/procurement prior to award of a contract, 
that he does not employ or contract with any illegal immigrant. 

2. If the contractor violates the above certification or is found to not be in compliance during the term of the 
contract, the state shall require the contractor to remedy the violation within 60 days of discovery of that 
violation. Failure to remedy the violation within the 60 day period will result in termination for breach of 
contract, and the contractor shall be liable to the State for the State’s actual damages.  

3. If the contractor uses a subcontractor at the time of the above certification, the subcontractor shall 
certify that he does not employ or contract with an illegal immigrant. The subcontractor’s certification 
must be submitted within 30 days after award of the contract, and the contractor is required to maintain 
the certification on file for the remainder of the term of the contract. 

4. In the event that the contractor learns that the subcontractor’s certification is in violation of the Act, and 
terminates the contract with the subcontractor, the termination of the subcontract for a violation of this 
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SUPPLEMENTARY INSTRUCTIONS TO BIDDERS 00210-3 

section will not be considered a breach of the contractor’s contract with the state. However, any 
subcontractor subsequently hired by the contractor shall be required to provide like certification. 

1.10 MODIFICATION, WITHDRAWAL  

A. Modification and Withdrawal. Bidder may withdraw bid at any time before bid opening and may resubmit up 
to the date and time designated for receipt of bids. No bid may be withdrawn or modified after time has been 
called for the bid opening. Oral modifications to bids will not be considered. Bidder may submit written 
modifications to bid in writing, by telegraph, or by facsimile and must be received by the design team at any 
time prior to the expiration of the bidding time and date. All modifications shall be signed and no modification 
shall show the base bid amount. Telegraph or facsimile modifications shall require written confirmation over 
the Bidder's original signature within 24 hours after bid opening. 

1.11 SCRIVENERS’ ERROR  
A. Pursuant to Ark. Code Ann. § 19-4-1405 (e), bidders may request in writing to the Engineer or Owner, to be 

relieved of their bid any time after the bid opening, but no later than 72 hours after receiving the intent to 
award, excluding Saturdays, Sundays and holidays. Scriveners’ error is an error in the calculation of a bid 
which can be documented by clear and convincing written evidence and which can be clearly shown by 
objective evidence drawn from inspection of the original work papers, documents, or materials used in the 
preparation of the bid sought to be withdrawn; and the bid was submitted in good faith and the mistake was 
due to a calculation or clerical error, an inadvertent omission, or a typographical error as opposed to an error 
in judgment.  Failure to make a timely request constitutes a waiver by the bidder of the bidder’s right to 
claim that the mistake in his or her bid was a scriveners’ error. 

1.12 APPLICABLE LAWS 
A. Labor. 

1. Contractors employed upon the work will be required to conform to the labor laws of the State of 
Arkansas and the various acts amendatory and supplementary thereto, and to all the Laws, regulations, 
and legal requirements applicable thereto.  

B. Discrimination.   

1. Bidder shall not discriminate against any employee, applicant for employment, or subcontractor as 
provided by law. Bidder shall be responsible for ensuring that all subcontractors comply with federal 
and state laws and regulations related to discrimination.  Upon a final determination by a court or 
administrative body having proper jurisdiction that the Bidder has violated state or federal laws or 
regulations, the Owner may impose a range for appropriate remedies up to and including termination of 
the Contract.  

C. Taxes.   

1. Bidder shall include in the bid all state sales tax, social security taxes, state unemployment insurance, 
and all other items of like nature. It is the intent that the bid shall represent the total cost to the Owner of 
all work included in the contract. There are no provisions for a contractor to avoid taxes by using the tax 
exempt number of a state agency, board, commission or institutions. Said taxes shall be included in the 
bid price. 

D. Disclosure.   

1. Potential Bidders are hereby notified that any bidder who desires to enter into a contract not exempted 
from the disclosure requirements, that disclosure is a condition of the Contract and that ATU cannot 
enter into any such contract, nor approve any such contract, for which disclosures are not made and 
the verbiage of paragraphs a, b, and c below will be included in the body of any contract awarded.  

Potential Bidders are hereby notified that:  

a. Disclosure is required to be a condition of any present or future subcontract for which the total 
consideration is greater than twenty-five thousand ($25,000)  

b. The Contractor shall require any present or future subcontractor, for which the subcontract amount 
is greater than $25,000.00, to complete and sign the Contract and Disclosure and Certification. 
The contractor shall ensure that any agreement, current or future between the contractor and a 
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subcontractor for which the total consideration is greater than $25,000.00 shall contain the 
following:  

1) Failure to make any disclosure required by Governor Executive Order 98-04, or any violation 
of any rule, regulation or adopted pursuant to that Order, shall be material breach of the term 
of this subcontract. The party who fails to make the required disclosure or who violates the 
rule, regulation, or policy shall be subject to all legal remedies available to the contractor.  

c. The Contractor shall transmit a copy of the subcontractor’s disclosure form to the agency and a 
statement containing the dollar amount of the subcontract within ten (10) days upon receipt of 
subcontractor’s disclosure.  

Note: A copy of the “Contract and Grant Disclosure and Certification Form” is included at the end 
of this division.  

1.13 MINORITY PARTICIPATION 
A. Pursuant to Ark. Code Ann. § 22-9-203, the State encourages all small, minority, and women business 

enterprises to submit bids for capital improvements.  Encouragement is also made to all general contractors 
that in the event they subcontract portions of their work, consideration is given to the identified groups. 13.7 
The bidding, award and administration of the contract shall be made pursuant to Ark. Code Ann. §14-4-1401 
et seq., Ark. Code Ann. § 22-9-101 et seq., Ark. Code Ann. § 22-2-101 et seq. 

1.14 INSPECTION 
A. The Contractor awarded this project agrees to allow any Federal or State inspector, acting in their official 

capacity, to have access to the job site. 

1.15 EVALUATION AND CONSIDERATION OF BIDS.   
A. It is the intent of ATU to award a Contract to the lowest responsive qualified Bidder provided the bid has been 

submitted in accordance with the requirements of the Contract Documents and does not exceed the funds 
certified for the project by more than 25%. ATU shall have the right to waive any formalities in a bid received 
and to accept the bid which, in ATU's judgment, is in its best interests and upon approval of ATU. ATU Shall 
have the right to accept any or all bids for a period not to exceed 30 days.  

B. Tie Bids. If two or more sealed bids are equal in amount, meet Bidding Document requirements, and are the 
lowest received by the time of the bid opening, then the apparent low bidder will be determined by lot 
(placing the name of the tie bidders into a container and drawing one name). The drawing will be conducted 
by ATU personnel and another person so designated by ATU in the presence of a witness and the tie 
bidders or representatives. The witness shall be an employee of the State of Arkansas. Documentation of 
the drawing shall be included on the bid tabulation and be signed by those present. Nothing in the above and 
foregoing will diminish ATU’s reserved right to reject any and all bids and to waive any formalities.  

1.16 EXECUTION OF CONTRACT  
The apparent low Bidder shall be prepared, if so required by the Owner, to present evidence of experience, 
qualifications, and financial ability to carry out the terms of the Contract. 

The successful Bidder will be required to execute an Agreement with the Owner on a form identical to the 
Agreement Form included with the Contract Documents and the Performance and Payment Bond and Certification 
of Insurance within ten days after receipt of the Intent to Award.  Failure of the Bidder to do so may result in the 
Bidder being rejected and could result in disqualification and forfeiture of bid bond.  

The successful Bidder will be required to furnish Owner with proof of insurance, as prescribed by the 
Supplementary General Conditions. 

 

END OF SECTION 
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BID FORM  00300-1 

FORM OF BID PROPOSAL 
 
BID TIME/DATE:  2:00 p.m., November 26, 2024 
BID PLACE:  ATU Procurement 
   404 N El Paso  
   Russellville, AR 72802 
 
BID FROM: ______________________________________________ 
 
BID TO: ARKANSAS TECH UNIVERSITY – ATTN: JENNIFER WARREN 
PROJECT: WEST CAMPUS CHILLED WATER LOOP 
  INCLUDE BID #B024048 ON PACKAGE LABEL 

 
 
ALL BLANKS ON THIS FORM MUST BE COMPLETED IN INK OR TYPE. ANY COST ITEMS MUST BE STATED 
NUMERICALLY AND IN WRITTEN FORM. IN CASE OF CONFLICT, WORD WILL TAKE PRECEDENT. 

 
1. Base Bid:  Having carefully examined the Contract Documents for this project, as well as the premises and all 

conditions affecting the proposed construction, the undersigned proposes to provide all labor, materials, services, 
and equipment necessary for, or incidental to, the construction of the project in accordance with the Contract 
Documents within the time set forth, for the lump sum base bid of: 

 
 
$                                                            

Dollar Amount Is To Be Shown Numerically and in Written Form 
 
2. Deductive Alternate:  Fan Coil Units indicated by X. List credit for removing the furnishment and installation of 

the fan coil units indicated by an X on the Fan Coil Unit schedule on sheet M402 and M403 
 
 
$                                                            

Dollar Amount Is To Be Shown Numerically and in Written Form 
 
 
5. It is the Owner’s intent to sign the contract by as soon as possible upon providing required proof of insurance to 

allow ordering of equipment and begin work.  Bidder hereby agrees to commence work under this contract on or 
before a date to be specified in a written “Notice to Proceed” by the Owner.  

 
6. Completion Date:  Bidder agrees that the work will be substantially complete and ready for final payment 

excluding retainage in accordance with the Contract Documents within one hundred and four (104) calendar 
days of the date of the issuance of a Notice to Proceed. The project must be substantially completed by 
January, 01, 2026. The Bidder further agrees to increase the size of the work force, increase daily or weekly work 
hours, increase the work week, increase shift sizes and/or any other necessary measures to achieve Substantial 
Completion of the work by the above established date.  

 
7. The undersigned, in compliance with the Contract Documents for the construction of the above named project, does 

hereby declare: 
 

a. That the undersigned understands that the Owner reserves the right to reject any and all bids and to waive 
any formality. 

b. That if awarded the Contract, the undersigned will enter into Agreement and execute required performance 
and payment bonds and proof of insurance within 10 days after receipt of the Intent to Award, will 
commence work as described in Specification Section 01010 - Summary of Work, and will achieve 
Substantial Completion within the time indicated. 
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c. Should the undersigned fail to fully complete the work within the above stated date, or any agreed extension 
thereof, he shall pay the Owner as fixed, agreed and not as a penalty, liquidated damages in the sum of 
$500 Dollars (zero) for each calendar day of delay until the work is completed or accepted. The said sum 
shall be withheld by the owner from payments due to be made to the Contractor by the Owner under the 
terms of the contract. 

d. The undersigned further agrees that the bid security payable to Owner and accompanying this proposal 
shall become the property of the Owner as liquidated damages if the undersigned fails to execute the 
Contract or to deliver the required bonds and proof of insurance to the Owner within the time frame as 
stated in paragraph 6(b) from receipt of the Intent to Award as these acts constitute a breach of the 
Contractor’s duties. 

e. That this bid may not be withdrawn for a period of 30 calendar days after the bid opening. 
f.  The undersigned understands that the Owner's intent is to construct all facilities proposed within the limits 

established by the funds appropriated for the project. 
g.  The names of subcontractors and the nature of the work to be performed by each one have been included 

on the Bid Form. 
h.  Bids submitted by a “Joint Venture/Joint Adventure” shall be signed by representatives of each component 

part of the Joint Venture. The licenses of each component part of the Joint Venture shall also be listed in 
the bid submittal. Therefore, joint venture bidders shall indicate at least two (2) signatures and two 
(2)licenses numbers on the  Bid Form. Exception: Joint Ventures who have been properly licensed with 
the Arkansas Contractors Licensing Board as a “Joint Venture” need only to indicate the joint venture 
license number on the Bid Form. Joint Venture Bidders shall indicate at least two (2) signatures on the bid 
form even if they are licensed as a joint venture. 

i.  The Illegal Immigration Certification Form - the undersigned understands Act 157 of 2007 requires the 
Contractor to submit certification on line prior to award of contract and attach the Certification Confirmation 
Sheet to this bid. https://www.ark.org/dfa/immigrant/index.php/disclosure/submit/new  

j.  The Contract and Grant Disclosure and Certification Form will be required from the successful Bidder before 
a Contract can be issued. 

 
8. The following documents are attached to the bid form and made a part of this Bid. 

a. Bid Security 
b. Contract and Grant Disclosure Certification Form 
c. Equal Opportunity Disclosure Form 
d. Combined Boycotts and Illegal Immigrant Certification Form 
e. Certificate of Commercial Liability Insurance 

 
9. The undersigned acknowledges receipt of and inclusion as a part of the Contract Documents the following 

addenda.  Failure to acknowledge all addenda may result in rejection of bid.  
Addendum #1 

 
Dated: 

 
Received:  

Addendum #2 
 
Dated: 

 
Received:  

Addendum #3 
 
Dated: 

 
Received:   

Addendum #4 
 
Dated: 

 
Received:  

 
10. LISTING OF MECHANICAL, PLUMBING, ELECTRICAL AND ROOFING SUBCONTRACTORS.  ALL 

MECHANICAL, PLUMBING, ELECTRICAL, AND ROOFING SUBCONTRACTORS SHALL BE LISTED 
REGARDLESS OF QUALIFICATIONS, LICENSURE OR WORK AMOUNT FAILURE TO NAME THE 
SUBCONTRACTOR IN THE SPACE PROVIDED SHALL CAUSE THE BID TO BE DECLARED NON-
RESPONSIVE AND THE BID WILL NOT RECEIVE CONSIDERATION.  Indicate the Name(s), of each entity 
performing the listed work:  

 
 
 

a. MECHANICAL (Indicative of HVAC) 
 

  
Is the amount of work $50,000.00 or over?: Yes No 

https://www.ark.org/dfa/immigrant/index.php/disclosure/submit/new
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b. STRUCTURAL 
 

    
Is the amount of work $50,000.00 or over?: Yes No 

 
 

c. ELECTRICAL(Indicative of wiring and illuminating fixtures) 
 
 

  
Is the amount of work $50,000.00 or over?: Yes No 

 
 

d. CIVIL  
 

   
Is the amount of work $50,000.00 or over?: Yes No 

 
 
 
Respectfully Submitted, 

Name of Bidder (Typed or Printed) 
 

 
 
Address 
 
 
BY: (Signature and Title)

 
 
Contractor’s License Number or Contractor’s (Joint Venture) License Number(s) 
 
 
Telephone No. Fax No. 
 
 
Federal ID Number or SSN# 
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PERFORMANCE AND PAYMENT BOND 00 40 10 -1 

 
SECTION 00 40 10 

PERFORMANCE BOND AND PAYMENT BOND 
 
 

We  ..............................................................................................................................................   hereinafter referred to 

as Principal, and  ......................................................................................................................... hereinafter referred to as 

Surety, are held and firmly bound unto........................................................................................ , as oblige, hereinafter 

referred to as Owner, in the initial Contract amount of  ..............................................................  said amount to be 

deemed a performance bond payable to Owner under the terms of this Performance and Payment Bond Agreement.  

The Principal and Surety state that the Surety is a solvent corporate surety company authorized to do business in the 

State of Arkansas. 

Principal has by written agreement dated  ................................................... entered into a capital improvement contract  
 
(Contract) with the Owner for:   ...................................................................................................................................  
 

 
 
The above referenced Contract is incorporated herein by reference. 

 
Under this Performance and Payment Bond Agreement, the Principal and Surety shall be responsible for the following: 
 

a. The Principal shall faithfully perform the above referenced Contract, which is incorporated herein by reference 
and shall pay all indebtedness for labor and materials furnished or performed under the Contract. 

 
b. In the event that the Principal fails to perform the Contract, the Principal and the Surety, jointly and severally, 

shall indemnify and save harmless the Owner from all cost and damage which the Owner may suffer by reason 
of Principal’s failure to perform the Contract.  Said indemnification shall include, but not be limited to, full 
reimbursement and repayment to the Owner for all outlays and expenses which the Owner may incur in making 
good any such default or failure to perform the Contract by the Principal. 

 
c. Principal shall pay all persons all indebtedness for labor or material furnished or performed under the Contract 

and in doing so this obligation shall be null and void.  In the event that Principal fails to pay for such 
indebtedness, such persons shall have a direct right of action against the Principal and Surety, jointly and 
severally, under this obligation, subject to the Owner’s priority.  

 
This bond is given in accordance with Arkansas laws and regulations, including Ark. Code Ann. § 18-44-503, §19-

4-1405, and § 22-9-401 et seq. The Surety guarantees that the Principal shall comply with Ark. Code Ann. § 22-9-308 
(d) by payment and full compliance with all prevailing hourly wage contract provisions where the contract amount 
exceeds the amount provided in Ark. Code Ann. § 22-9-302(1). 
 

Any changes made in the terms of the Contract including but not limited to the amount of the contract, or in the work 
to be done under it, or the giving by the Owner of any extension of time for the performance of the contract, or any other 
forbearance on the part of either the Owner or the Principal to the other shall not in any way release the Principal and 
the Surety or Sureties or either or any of them, their heirs, personal representatives, successors or assigns from their 
liability hereunder, notice to and consent of the Surety or Sureties of any such change, extension or forbearance being 
are hereby voluntarily waived.  In no event shall the aggregate liability of the Surety exceed the Contract documents 
 

 
 
This Performance and Payment Bond Agreement is binding upon the above named parties, and their successors, 

heirs, assigns and personal representatives. 
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Executed by the parties who individually represent that each voluntarily enters into and has the authority to enter into 
this agreement. 
 
BY: _____________________________________________________________        Date:_____________ 

Contractor  
 
BY: _____________________________________________________________        Date:_____________ 

Arkansas Resident Agent or Non Resident Agent/ Attorney-in-Fact          
  
 

Print: ____________________________________________________________       Date:_____________ 
Agent’s Name  

 
 
________________________________________________________________________________________ 
Address  
 

 
________________________________________________________________________________________ 
City   County    State   Zip Code 
 
 
Business #: ________________________________  E-Mail: __________________________________   
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SECTION 00610 
CONSENT OF SURETY 

 
 
Comes the undersigned, who does hereby swear and affirm that: 
 
1. My name is _________________________________________________and I am an authorized representative 

 
of _______________________________________________________________________ a surety company. 

 
2. With regards to the Project WEST CAMPUS CHILLED WATER LOOP  
                         

Contract date:_________________________________________________________________ 
        
                       

Contractor and the Project Owner ARKANSAS TECH UNIVERSITY; I hereby approve the final payment to the 
contractor. I agree that the final payment to the contractor shall not relieve the Surety Company of any of its 
obligations as set forth in the contract with the Owner and this contractor. 

 
 
 
   

AFFIANT      DATE 
 
 
 

 
VERIFICATION 

 
 

STATE OF ARKANSAS 
 

COUNTY OF: 
 
SUBSCRIBED AND SWORN TO before me this ____of ___________, 20__. 

 
 
 
 
  

NOTARY PUBLIC 
 

MY COMMISSION EXPIRES: 
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SECTION 00700 
GENERAL CONDITIONS 

PART 1  GENERAL 

1.01 INSTRUCTIONS TO BIDDERS 

A. AIA Document AIA 101-2017, "Standard Form of Agreement Between Owner and Contractor” Articles 1 
through 9, of the American Institute of Architects, is hereby made a part of these Documents to the same 
extent as if herein written out in full. The Contract Documents may have a set of the AIA General Conditions 
posted in place of this sheet if requested by Owner and Contractor. Copies are available for contractor 
purchase at: 
1. Arkansas Chapter of the American Institute of Architects, 

1020 West 4 Street Suite 400, Little Rock, AR 72201 
Tel. 501.661.1111 

2. Southern Reprographics, Inc. 
901 West 7th Street, Little Rock, Arkansas 72201 
(501) 372-4011 

 
 
END OF SECTION  
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ADDITIONS AND DELETIONS: 
The author of this document 
has added information 
needed for its completion. 
The author may also have 
revised the text of the 
original AIA standard form. 
An Additions and Deletions 
Report that notes added 
information as well as 
revisions to the standard 
form text is available from 
the author and should be 
reviewed. 

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

The parties should complete 
A101®–2017, Exhibit A, 
Insurance and Bonds, 
contemporaneously with this 
Agreement. AIA Document 
A201®–2017, General 
Conditions of the Contract 
for Construction, is 
adopted in this document by 
reference. Do not use with 
other general conditions 
unless this document is 
modified. 

ELECTRONIC COPYING of any 
portion of this AIA®  Document 
to another electronic file is 
prohibited and constitutes a 
violation of copyright laws 
as set forth in the footer of 
this document. 

Arkan

AGREEMENT made as of the «  » day of «  » in the year «  » 
(In words, indicate day, month and year.) 
 
BETWEEN the Owner: 
(Name, legal status, address and other information) 
 
« Arkansas Tech University »«  » 
«  » 
«  » 
«  » 
 
and the Contractor: 
(Name, legal status, address and other information) 
 
«  »«  » 
«  » 
«  » 
«  » 
 
for the following Project: 
(Name, location and detailed description) 
 
« West Campus Chilled Water Loop » 
«  » 
«  » 
 
The Engineer: 
(Name, legal status, address and other information) 
 
«Insight Engineering, PLLC  »«  » 
«  » 
«  » 
«  » 
 
The Owner and Contractor agree as follows.   
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4 CONTRACT SUM 
 
5 PAYMENTS 
 
6 DISPUTE RESOLUTION 
 
7 TERMINATION OR SUSPENSION 
 
8 MISCELLANEOUS PROVISIONS 
 
9 ENUMERATION OF CONTRACT DOCUMENTS 
 
EXHIBIT A    INSURANCE AND BONDS 
 
ARTICLE 1   THE CONTRACT DOCUMENTS 
The Contract Documents consist of this Agreement, Conditions of the Contract (General, Supplementary, and other 
Conditions), Drawings, Specifications, Addenda issued prior to execution of this Agreement, other documents listed 
in this Agreement, and Modifications issued after execution of this Agreement, all of which form the Contract, and 
are as fully a part of the Contract as if attached to this Agreement or repeated herein. The Contract represents the 
entire and integrated agreement between the parties hereto and supersedes prior negotiations, representations, or 
agreements, either written or oral. An enumeration of the Contract Documents, 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 Contract Documents, except as specifically indicated in 
the Contract Documents to be the responsibility of others. 
 
ARTICLE 3   DATE OF COMMENCEMENT AND SUBSTANTIAL COMPLETION 
§ 3.1 The date of commencement of the Work shall be: 
(Check one of the following boxes.) 
 

[ «  » ] The date of this Agreement. 
 

[ «  » ] A date set forth in a notice to proceed issued by the Owner. 
 

[ «  » ] Established as follows: 
(Insert a date or a means to determine the date of commencement of the Work.) 

 
«  » 

 
If a date of commencement of the Work is not selected, then the date of commencement shall be the date of this 
Agreement. 
 
§ 3.2 The Contract Time shall be measured from the date of commencement of the Work. 
 
§ 3.3 Substantial Completion 
§ 3.3.1 Subject to adjustments of the Contract Time as provided in the Contract Documents, the Contractor shall 
achieve Substantial Completion of the entire Work: 
(Check one of the following boxes and complete the necessary information.) 
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[ «  » ] Not later than «  » ( «  » ) calendar days from the date of commencement of the Work. 
 

[ «  » ] By the following date: «  » 
 
§ 3.3.2 Subject to adjustments of the Contract Time as provided in the Contract Documents, if portions of the Work 
are to be completed prior to Substantial Completion of the entire Work, the Contractor shall achieve Substantial 
Completion of such portions by the following dates: 
 

Portion of Work Substantial Completion Date 
    

 
§ 3.3.3 If the Contractor fails to achieve Substantial Completion as provided in this Section 3.3, liquidated damages, 
if any, shall be assessed as set forth in Section 4.5. 
 
ARTICLE 4   CONTRACT SUM 
§ 4.1 The Owner shall pay the Contractor the Contract Sum in current funds for the Contractor’s performance of the 
Contract. The Contract Sum shall be «  » ($ «  » ), subject to additions and deductions as provided in the Contract 
Documents. 
 
§ 4.2 Alternates 
§ 4.2.1 Alternates, if any, included in the Contract Sum: 
 

Item Price 
    

 
§ 4.2.2 Subject to the conditions noted below, the following alternates may be accepted by the Owner following 
execution of this Agreement. Upon acceptance, the Owner shall issue a Modification to this Agreement. 
(Insert below each alternate and the conditions that must be met for the Owner to accept the alternate.) 
 

Item Price Conditions for Acceptance 
     

 
§ 4.3 Allowances, if any, included in the Contract Sum: 
(Identify each allowance.) 
 

Item Price 
    

 
§ 4.4 Unit prices, if any: 
(Identify the item and state the unit price and quantity limitations, if any, to which the unit price will be applicable.) 
 

Item Units and Limitations Price per Unit ($0.00) 
     

 
§ 4.5 Liquidated damages, if any: 
(Insert terms and conditions for liquidated damages, if any.) 
 
«  » 
 
§ 4.6 Other: 
(Insert provisions for bonus or other incentives, if any, that might result in a change to the Contract Sum.) 
 
«  » 
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ARTICLE 5   PAYMENTS 
§ 5.1 Progress Payments 
§ 5.1.1 Based upon Applications for Payment submitted to the Architect by the Contractor and Certificates for 
Payment issued by the Architect, the Owner shall make progress payments on account of the 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 ending on the last day of 
the month, or as follows: 
 
«  » 
 
§ 5.1.3 Provided that an Application for Payment is received by the Architect not later than the «  » day of a month, 
the Owner shall make payment of the amount certified to the Contractor not later than the «  » day of the «  » month. 
If an Application for Payment is received by the Architect after the application date fixed above, payment of the 
amount certified shall be made by the Owner not later than «  » ( «  » ) days after the Architect receives the 
Application for Payment. 
(Federal, state or local laws may require payment within a certain period of time.) 
 
§ 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 of values shall be used as a 
basis for reviewing the Contractor’s Applications for Payment. 
 
§ 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 In accordance with AIA Document A201™–2017, General Conditions of the Contract for Construction, and 
subject to other provisions of the Contract Documents, the amount of each progress payment shall be computed as 
follows: 
 
§ 5.1.6.1 The amount of each progress payment shall first include: 

.1 That portion of the Contract Sum properly allocable to completed Work; 

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

.3 That portion of Construction Change Directives that the Architect determines, in the Architect’s 
professional judgment, to be reasonably justified. 

 
§ 5.1.6.2 The amount of each progress payment shall then be reduced by: 

.1 The aggregate of any amounts previously paid by the Owner; 

.2 The amount, if any, for Work that remains uncorrected and for which the Architect has previously 
withheld a Certificate for Payment as provided in Article 9 of AIA Document A201–2017; 

.3 Any amount for which the Contractor does not intend to pay a Subcontractor or material supplier, 
unless the Work has been performed by others the Contractor intends to pay; 

.4 For Work performed or defects discovered since the last payment application, any amount for which 
the Architect may withhold payment, or nullify a Certificate of Payment in whole or in part, as 
provided in Article 9 of AIA Document A201–2017; and 

.5 Retainage withheld pursuant to Section 5.1.7. 
 
§ 5.1.7 Retainage 
§ 5.1.7.1 For each progress payment made prior to Substantial Completion of the Work, the Owner may withhold the 
following amount, as retainage, from the payment otherwise due: 
(Insert a percentage or amount to be withheld as retainage from each Application for Payment. The amount of 
retainage may be limited by governing law.) 
 
«  » 
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§ 5.1.7.1.1 The following items are not subject to retainage: 
(Insert any items not subject to the withholding of retainage, such as general conditions, insurance, etc.) 
 
«  » 
 
§ 5.1.7.2 Reduction or limitation of retainage, if any, shall be as follows: 
(If the retainage established in Section 5.1.7.1 is to be modified prior to Substantial Completion of the entire Work, 
including modifications for Substantial Completion of portions of the Work as provided in Section 3.3.2, insert 
provisions for such modifications.) 
 
«  » 
 
§ 5.1.7.3 Except as set forth in this Section 5.1.7.3, upon Substantial Completion of the Work, the Contractor may 
submit an Application for Payment that includes the retainage withheld from prior Applications for Payment 
pursuant to this Section 5.1.7. The Application for Payment submitted at Substantial Completion shall not include 
retainage as follows: 
(Insert any other conditions for release of retainage upon Substantial Completion.) 
 
«  » 
 
§ 5.1.8 If final completion of the Work is materially delayed through no fault of the Contractor, the Owner shall pay 
the Contractor any additional amounts in accordance with Article 9 of AIA Document A201–2017. 
 
§ 5.1.9 Except with the Owner’s prior approval, the Contractor shall not make advance payments to suppliers for 
materials or equipment which have not been delivered and stored at the site. 
 
§ 5.2 Final Payment 
§ 5.2.1 Final payment, constituting the entire unpaid balance of the Contract Sum, shall be made by the Owner to the 
Contractor when 

.1 the Contractor has fully performed the Contract except for the Contractor’s responsibility to correct 
Work as provided in Article 12 of AIA Document A201–2017, and to satisfy other requirements, if 
any, which extend beyond final payment; and 

.2 a final Certificate for Payment has been issued by the Architect. 
 
§ 5.2.2 The Owner’s final payment to the Contractor shall be made no later than 30 days after the issuance of the 
Architect’s final Certificate for Payment, or as follows: 
 
«  » 
 
§ 5.3 Interest 
Payments due and unpaid under the Contract shall bear interest from the date payment is due at the rate stated 
below, or in the absence thereof, at the legal rate prevailing from time to time at the place where the Project is 
located. 
(Insert rate of interest agreed upon, if any.) 
 
«  » % «  » 
 
ARTICLE 6   DISPUTE RESOLUTION 
§ 6.1 Initial Decision Maker 
The Architect will serve as the Initial Decision Maker pursuant to Article 15 of AIA Document A201–2017, unless 
the parties appoint below another individual, not a party to this Agreement, to serve as the Initial Decision Maker. 
(If the parties mutually agree, insert the name, address and other contact information of the Initial Decision Maker, 
if other than the Architect.) 
 
«  » 
«  » 
«  » 
«  » 
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§ 6.2 Binding Dispute Resolution 
For any Claim subject to, but not resolved by, mediation pursuant to Article 15 of AIA Document A201–2017, the 
method of binding dispute resolution shall be as follows: 
(Check the appropriate box.) 
 

[ «  » ] Arbitration pursuant to Section 15.4 of AIA Document A201–2017 
 

[ «  » ] Litigation in a court of competent jurisdiction 
 

[ «  » ] Other (Specify) 
 

«  » 
 
If the Owner and Contractor do not select a method of binding dispute resolution, or do not subsequently agree in 
writing to a binding dispute resolution method other than litigation, Claims will be resolved by litigation in a court 
of competent jurisdiction. 
 
ARTICLE 7   TERMINATION OR SUSPENSION 
§ 7.1 The Contract may be terminated by the Owner or the Contractor as provided in Article 14 of AIA Document 
A201–2017. 
 
§ 7.1.1 If the Contract is terminated for the Owner’s convenience in accordance with Article 14 of AIA Document 
A201–2017, then the Owner shall pay the Contractor a termination fee as follows: 
(Insert the amount of, or method for determining, the fee, if any, payable to the Contractor following a termination 
for the Owner’s convenience.) 
 
«  » 
 
§ 7.2 The Work may be suspended by the Owner as provided in Article 14 of AIA Document A201–2017. 
 
ARTICLE 8   MISCELLANEOUS PROVISIONS 
§ 8.1 Where reference is made in this Agreement to a provision of AIA Document A201–2017 or another Contract 
Document, the reference refers to that provision as amended or supplemented by other provisions of the Contract 
Documents. 
 
§ 8.2 The Owner’s representative: 
(Name, address, email address, and other information) 
 
«  » 
«  » 
«  » 
«  » 
«  » 
«  » 
 
§ 8.3 The Contractor’s representative: 
(Name, address, email address, and other information) 
 
«  » 
«  » 
«  » 
«  » 
«  » 
«  » 
 
§ 8.4 Neither the Owner’s nor the Contractor’s representative shall be changed without ten days’ prior notice to the 
other party. 
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§ 8.5 Insurance and Bonds 
§ 8.5.1 The Owner and the Contractor shall purchase and maintain insurance as set forth in AIA Document A101™–
2017, Standard Form of Agreement Between Owner and Contractor where the basis of payment is a Stipulated Sum, 
Exhibit A, Insurance and Bonds, and elsewhere in the Contract Documents. 
 
§ 8.5.2 The Contractor shall provide bonds as set forth in AIA Document A101™–2017 Exhibit A, and elsewhere in 
the Contract Documents. 
 
§ 8.6 Notice in electronic format, pursuant to Article 1 of AIA Document A201–2017, may be given in accordance 
with a building information modeling exhibit, if completed, or as otherwise set forth below: 
(If other than in accordance with a building information modeling exhibit, insert requirements for delivering notice 
in electronic format such as name, title, and email address of the recipient and whether and how the system will be 
required to generate a read receipt for the transmission.) 
 
«  » 
 
§ 8.7 Other provisions: 
 
«  » 
 
ARTICLE 9   ENUMERATION OF CONTRACT DOCUMENTS 
§ 9.1 This Agreement is comprised of the following documents: 

.1 AIA Document A101™–2017, Standard Form of Agreement Between Owner and Contractor 

.2 AIA Document A101™–2017, Exhibit A, Insurance and Bonds  

.3 AIA Document A201™–2017, General Conditions of the Contract for Construction 

.4 Building information modeling exhibit, dated as indicated below: 
(Insert the date of the building information modeling exhibit incorporated into this Agreement.) 

 
«  » 

 
.5 Drawings 
 

Number Title Date 
     

 
.6 Specifications 
 

Section Title Date Pages 
      

 
.7 Addenda, if any: 
 

Number Date Pages 
     

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

 
.8 Other Exhibits: 

(Check all boxes that apply and include appropriate information identifying the exhibit where 
required.) 

 
[ «  » ] AIA Document E204™–2017, Sustainable Projects Exhibit, dated as indicated below: 

(Insert the date of the E204-2017 incorporated into this Agreement.) 
 

 «  » 
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[ «  » ] The Sustainability Plan: 
 

Title Date Pages 
     

 
[ «  » ] Supplementary and other Conditions of the Contract: 

 
Document Title Date Pages 
      

 
.9 Other documents, if any, listed below: 

(List here any additional documents that are intended to form part of the Contract Documents. AIA 
Document A201™–2017 provides that the advertisement or invitation to bid, Instructions to Bidders, 
sample forms, the Contractor’s bid or proposal, portions of Addenda relating to bidding or proposal 
requirements, and other information furnished by the Owner in anticipation of receiving bids or 
proposals, are not part of the Contract Documents unless enumerated in this Agreement. Any such 
documents should be listed here only if intended to be part of the Contract Documents.) 

 
«  » 

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

       
OWNER (Signature)  CONTRACTOR (Signature) 

«  »«  »  «  »«  » 
(Printed name and title)  (Printed name and title) 
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ADDITIONS AND DELETIONS: The 
author of this document has 
added information needed for 
its completion. The author 
may also have revised the 
text of the original AIA 
standard form. An Additions 
and Deletions Report that 
notes added information as 
well as revisions to the 
standard form text is 
available from the author and 
should be reviewed. 

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

For guidance in modifying 
this document to include 
supplementary conditions, 
see AIA Document A503™, Guide 
for Supplementary 
Conditions. 

ELECTRONIC COPYING of any 
portion of this AIA®  Document to 
another electronic file is 
prohibited and constitutes a 
violation of copyright laws as 
set forth in the footer of this 
document. 

for the following PROJECT: 
(Name and location or address) 
 
«  » 
«  » 
«  » 
«  » 
 
THE OWNER: 
(Name, legal status and address) 
 
«  » 
«  » 
«  » 
«  » 
 
THE ARCHITECT: 
(Name, legal status and address) 
 
«  »«  » 
«  » 
«  » 
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7.3.9, 8.1.3, 8.3.1, 9.2, 9.4, 9.5.1, 9.8.4, 9.9.1, 13.4.2, 
14.2.2, 14.2.4, 15.1, 15.2 
Decisions to Withhold Certification 
9.4.1, 9.5, 9.7, 14.1.1.3 
Defective or Nonconforming Work, Acceptance, 
Rejection and Correction of 
2.5, 3.5, 4.2.6, 6.2.3, 9.5.1, 9.5.3, 9.6.6, 9.8.2, 9.9.3, 
9.10.4, 12.2.1 
Definitions 
1.1, 2.1.1, 3.1.1, 3.5, 3.12.1, 3.12.2, 3.12.3, 4.1.1, 5.1, 
6.1.2, 7.2.1, 7.3.1, 8.1, 9.1, 9.8.1, 15.1.1 
Delays and Extensions of Time 
3.2, 3.7.4, 5.2.3, 7.2.1, 7.3.1, 7.4, 8.3, 9.5.1, 9.7, 
10.3.2, 10.4, 14.3.2, 15.1.6, 15.2.5 
Digital Data Use and Transmission 
1.7 
Disputes 
6.3, 7.3.9, 15.1, 15.2 
Documents and Samples at the Site 
3.11 
Drawings, Definition of 
1.1.5 
Drawings and Specifications, Use and Ownership of 
3.11 
Effective Date of Insurance 
8.2.2 
Emergencies 
10.4, 14.1.1.2, 15.1.5 
Employees, Contractor’s 
3.3.2, 3.4.3, 3.8.1, 3.9, 3.18.2, 4.2.3, 4.2.6, 10.2, 
10.3.3, 11.3, 14.1, 14.2.1.1 
Equipment, Labor, or Materials 
1.1.3, 1.1.6, 3.4, 3.5, 3.8.2, 3.8.3, 3.12, 3.13, 3.15.1, 
4.2.6, 4.2.7, 5.2.1, 6.2.1, 7.3.4, 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 
Execution and Progress of the Work 
1.1.3, 1.2.1, 1.2.2, 2.3.4, 2.3.6, 3.1, 3.3.1, 3.4.1, 3.7.1, 
3.10.1, 3.12, 3.14, 4.2, 6.2.2, 7.1.3, 7.3.6, 8.2, 9.5.1, 
9.9.1, 10.2, 10.3, 12.1, 12.2, 14.2, 14.3.1, 15.1.4 
Extensions of Time 
3.2.4, 3.7.4, 5.2.3, 7.2.1, 7.3, 7.4, 9.5.1, 9.7, 10.3.2, 
10.4, 14.3, 15.1.6, 15.2.5 
Failure of Payment 
9.5.1.3, 9.7, 9.10.2, 13.5, 14.1.1.3, 14.2.1.2 
Faulty Work 
(See Defective or Nonconforming Work) 
Final Completion and Final Payment 
4.2.1, 4.2.9, 9.8.2, 9.10, 12.3, 14.2.4, 14.4.3 
Financial Arrangements, Owner’s 
2.2.1, 13.2.2, 14.1.1.4 
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GENERAL PROVISIONS 
1 
Governing Law 
13.1 
Guarantees (See Warranty) 
Hazardous Materials and Substances 
10.2.4, 10.3 
Identification of Subcontractors and Suppliers 
5.2.1 
Indemnification 
3.17, 3.18, 9.6.8, 9.10.2, 10.3.3, 11.3 
Information and Services Required of the Owner 
2.1.2, 2.2, 2.3, 3.2.2, 3.12.10.1, 6.1.3, 6.1.4, 6.2.5, 
9.6.1, 9.9.2, 9.10.3, 10.3.3, 11.2, 13.4.1, 13.4.2, 
14.1.1.4, 14.1.4, 15.1.4 
Initial Decision 
15.2 
Initial Decision Maker, Definition of 
1.1.8 
Initial Decision Maker, Decisions 
14.2.4, 15.1.4.2, 15.2.1, 15.2.2, 15.2.3, 15.2.4, 15.2.5 
Initial Decision Maker, Extent of Authority 
14.2.4, 15.1.4.2, 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 
Inspections 
3.1.3, 3.3.3, 3.7.1, 4.2.2, 4.2.6, 4.2.9, 9.4.2, 9.8.3, 
9.9.2, 9.10.1, 12.2.1, 13.4 
Instructions to Bidders 
1.1.1 
Instructions to the Contractor 
3.2.4, 3.3.1, 3.8.1, 5.2.1, 7, 8.2.2, 12, 13.4.2 
Instruments of Service, Definition of 
1.1.7 
Insurance 
6.1.1, 7.3.4, 8.2.2, 9.3.2, 9.8.4, 9.9.1, 9.10.2, 10.2.5, 11 
Insurance, Notice of Cancellation or Expiration 
11.1.4, 11.2.3 
Insurance, Contractor’s Liability 
11.1 
Insurance, Effective Date of 
8.2.2, 14.4.2 
Insurance, Owner’s Liability 
11.2 
Insurance, Property 
10.2.5, 11.2, 11.4, 11.5 
Insurance, Stored Materials 
9.3.2 
INSURANCE AND BONDS 
11 
Insurance Companies, Consent to Partial Occupancy 
9.9.1 
Insured loss, Adjustment and Settlement of 
11.5 
Intent of the Contract Documents 
1.2.1, 4.2.7, 4.2.12, 4.2.13 
Interest 
13.5 

Interpretation 
1.1.8, 1.2.3, 1.4, 4.1.1, 5.1, 6.1.2, 15.1.1 
Interpretations, Written 
4.2.11, 4.2.12 
Judgment on Final Award 
15.4.2 
Labor and Materials, Equipment 
1.1.3, 1.1.6, 3.4, 3.5, 3.8.2, 3.8.3, 3.12, 3.13, 3.15.1, 
5.2.1, 6.2.1, 7.3.4, 9.3.2, 9.3.3, 9.5.1.3, 9.10.2, 10.2.1, 
10.2.4, 14.2.1.1, 14.2.1.2 
Labor Disputes 
8.3.1 
Laws and Regulations 
1.5, 2.3.2, 3.2.3, 3.2.4, 3.6, 3.7, 3.12.10, 3.13, 9.6.4, 
9.9.1, 10.2.2, 13.1, 13.3.1, 13.4.2, 13.5, 14, 15.2.8, 
15.4 
Liens 
2.1.2, 9.3.1, 9.3.3, 9.6.8, 9.10.2, 9.10.4, 15.2.8 
Limitations, Statutes of 
12.2.5, 15.1.2, 15.4.1.1 
Limitations of Liability 
3.2.2, 3.5, 3.12.10, 3.12.10.1, 3.17, 3.18.1, 4.2.6, 
4.2.7, 6.2.2, 9.4.2, 9.6.4, 9.6.7, 9.6.8, 10.2.5, 10.3.3, 
11.3, 12.2.5, 13.3.1 
Limitations of Time 
2.1.2, 2.2, 2.5, 3.2.2, 3.10, 3.11, 3.12.5, 3.15.1, 4.2.7, 
5.2, 5.3, 5.4.1, 6.2.4, 7.3, 7.4, 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, 12.2, 13.4, 14, 15, 
15.1.2, 15.1.3, 15.1.5 
Materials, Hazardous 
10.2.4, 10.3 
Materials, Labor, Equipment and 
1.1.3, 1.1.6, 3.4.1, 3.5, 3.8.2, 3.8.3, 3.12, 3.13, 3.15.1, 
5.2.1, 6.2.1, 7.3.4, 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, 4.2.7, 9.4.2 
Mechanic’s Lien 
2.1.2, 9.3.1, 9.3.3, 9.6.8, 9.10.2, 9.10.4, 15.2.8 
Mediation 
8.3.1, 15.1.3.2, 15.2.1, 15.2.5, 15.2.6, 15.3, 15.4.1, 
15.4.1.1 
Minor Changes in the Work 
1.1.1, 3.4.2, 3.12.8, 4.2.8, 7.1, 7.4 
MISCELLANEOUS PROVISIONS 
13 
Modifications, Definition of 
1.1.1 
Modifications to the Contract 
1.1.1, 1.1.2, 2.5, 3.11, 4.1.2, 4.2.1, 5.2.3, 7, 8.3.1, 9.7, 
10.3.2 
Mutual Responsibility 
6.2 
Nonconforming Work, Acceptance of 
9.6.6, 9.9.3, 12.3 
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Nonconforming Work, Rejection and Correction of 
2.4, 2.5, 3.5, 4.2.6, 6.2.4, 9.5.1, 9.8.2, 9.9.3, 9.10.4, 
12.2 
Notice 
1.6, 1.6.1, 1.6.2, 2.1.2, 2.2.2., 2.2.3, 2.2.4, 2.5, 3.2.4, 
3.3.1, 3.7.4, 3.7.5, 3.9.2, 3.12.9, 3.12.10, 5.2.1, 7.4, 
8.2.2 9.6.8, 9.7, 9.10.1, 10.2.8, 10.3.2, 11.5, 12.2.2.1, 
13.4.1, 13.4.2, 14.1, 14.2.2, 14.4.2, 15.1.3, 15.1.5, 
15.1.6, 15.4.1 
Notice of Cancellation or Expiration of Insurance 
11.1.4, 11.2.3 
Notice of Claims 
1.6.2, 2.1.2, 3.7.4, 9.6.8, 10.2.8, 15.1.3, 15.1.5, 15.1.6, 
15.2.8, 15.3.2, 15.4.1 
Notice of Testing and Inspections 
13.4.1, 13.4.2 
Observations, Contractor’s 
3.2, 3.7.4 
Occupancy 
2.3.1, 9.6.6, 9.8 
Orders, Written 
1.1.1, 2.4, 3.9.2, 7, 8.2.2, 11.5, 12.1, 12.2.2.1, 13.4.2, 
14.3.1 
OWNER 
2 
Owner, Definition of 
2.1.1 
Owner, Evidence of Financial Arrangements 
2.2, 13.2.2, 14.1.1.4 
Owner, Information and Services Required of the 
2.1.2, 2.2, 2.3, 3.2.2, 3.12.10, 6.1.3, 6.1.4, 6.2.5, 9.3.2, 
9.6.1, 9.6.4, 9.9.2, 9.10.3, 10.3.3, 11.2, 13.4.1, 13.4.2, 
14.1.1.4, 14.1.4, 15.1.4 
Owner’s Authority 
1.5, 2.1.1, 2.3.32.4, 2.5, 3.4.2, 3.8.1, 3.12.10, 3.14.2, 
4.1.2, 4.2.4, 4.2.9, 5.2.1, 5.2.4, 5.4.1, 6.1, 6.3, 7.2.1, 
7.3.1, 8.2.2, 8.3.1, 9.3.2, 9.5.1, 9.6.4, 9.9.1, 9.10.2, 
10.3.2, 11.4, 11.5, 12.2.2, 12.3, 13.2.2, 14.3, 14.4, 
15.2.7 
Owner’s 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 
2.5, 14.2.2 
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 
2.4 
Owner’s Right to Suspend the Work 
14.3 
Owner’s Right to Terminate the Contract 
14.2, 14.4 

Ownership and Use of Drawings, Specifications 
and Other Instruments of Service 
1.1.1, 1.1.6, 1.1.7, 1.5, 2.3.6, 3.2.2, 3.11, 3.17, 4.2.12, 
5.3 
Partial Occupancy or Use 
9.6.6, 9.9 
Patching, Cutting and 
3.14, 6.2.5 
Patents 
3.17 
Payment, Applications for 
4.2.5, 7.3.9, 9.2, 9.3, 9.4, 9.5, 9.6.3, 9.7, 9.8.5, 9.10.1, 
14.2.3, 14.2.4, 14.4.3 
Payment, Certificates for 
4.2.5, 4.2.9, 9.3.3, 9.4, 9.5, 9.6.1, 9.6.6, 9.7, 9.10.1, 
9.10.3, 14.1.1.3, 14.2.4 
Payment, Failure of 
9.5.1.3, 9.7, 9.10.2, 13.5, 14.1.1.3, 14.2.1.2 
Payment, Final 
4.2.1, 4.2.9, 9.10, 12.3, 14.2.4, 14.4.3 
Payment Bond, Performance Bond and 
7.3.4.4, 9.6.7, 9.10.3, 11.1.2 
Payments, Progress 
9.3, 9.6, 9.8.5, 9.10.3, 14.2.3, 15.1.4 
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 
Performance Bond and Payment Bond 
7.3.4.4, 9.6.7, 9.10.3, 11.1.2 
Permits, Fees, Notices and Compliance with Laws 
2.3.1, 3.7, 3.13, 7.3.4.4, 10.2.2 
PERSONS AND PROPERTY, PROTECTION OF 
10 
Polychlorinated Biphenyl 
10.3.1 
Product Data, Definition of 
3.12.2 
Product Data and Samples, Shop Drawings 
3.11, 3.12, 4.2.7 
Progress and Completion 
4.2.2, 8.2, 9.8, 9.9.1, 14.1.4, 15.1.4 
Progress Payments 
9.3, 9.6, 9.8.5, 9.10.3, 14.2.3, 15.1.4 
Project, Definition of 
1.1.4 
Project Representatives 
4.2.10 
Property Insurance 
10.2.5, 11.2 
Proposal Requirements 
1.1.1 
PROTECTION OF PERSONS AND PROPERTY 
10 
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Regulations and Laws 
1.5, 2.3.2, 3.2.3, 3.6, 3.7, 3.12.10, 3.13, 9.6.4, 9.9.1, 
10.2.2, 13.1, 13.3, 13.4.1, 13.4.2, 13.5, 14, 15.2.8, 15.4 
Rejection of Work 
4.2.6, 12.2.1 
Releases and Waivers of Liens 
9.3.1, 9.10.2 
Representations 
3.2.1, 3.5, 3.12.6, 8.2.1, 9.3.3, 9.4.2, 9.5.1, 9.10.1 
Representatives 
2.1.1, 3.1.1, 3.9, 4.1.1, 4.2.10, 13.2.1 
Responsibility for Those Performing the Work 
3.3.2, 3.18, 4.2.2, 4.2.3, 5.3, 6.1.3, 6.2, 6.3, 9.5.1, 10 
Retainage 
9.3.1, 9.6.2, 9.8.5, 9.9.1, 9.10.2, 9.10.3 
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 
Architect 
3.10.1, 3.10.2, 3.11, 3.12, 4.2, 5.2, 6.1.3, 9.2, 9.8.2 
Review of Shop Drawings, Product Data and Samples 
by Contractor 
3.12 
Rights and Remedies 
1.1.2, 2.4, 2.5, 3.5, 3.7.4, 3.15.2, 4.2.6, 5.3, 5.4, 6.1, 
6.3, 7.3.1, 8.3, 9.5.1, 9.7, 10.2.5, 10.3, 12.2.1, 12.2.2, 
12.2.4, 13.3, 14, 15.4 
Royalties, Patents and Copyrights 
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, 4.2.2, 4.2.7, 5.3, 10.1, 10.2, 10.4 
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, 15.1.6.2 
Separate Contracts and Contractors 
1.1.4, 3.12.5, 3.14.2, 4.2.4, 4.2.7, 6, 8.3.1, 12.1.2 
Separate Contractors, Definition of 
6.1.1 
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, 3.3.3, 3.7.1, 3.7.4, 4.2, 9.9.2, 9.4.2, 9.10.1, 13.4 

Site Visits, Architect’s 
3.7.4, 4.2.2, 4.2.9, 9.4.2, 9.5.1, 9.9.2, 9.10.1, 13.4 
Special Inspections and Testing 
4.2.6, 12.2.1, 13.4 
Specifications, Definition of 
1.1.6 
Specifications 
1.1.1, 1.1.6, 1.2.2, 1.5, 3.12.10, 3.17, 4.2.14 
Statute of Limitations 
15.1.2, 15.4.1.1 
Stopping the Work 
2.2.2, 2.4, 9.7, 10.3, 14.1 
Stored Materials 
6.2.1, 9.3.2, 10.2.1.2, 10.2.4 
Subcontractor, Definition of 
5.1.1 
SUBCONTRACTORS 
5 
Subcontractors, Work by 
1.2.2, 3.3.2, 3.12.1, 3.18, 4.2.3, 5.2.3, 5.3, 5.4, 9.3.1.2, 
9.6.7 
Subcontractual Relations 
5.3, 5.4, 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, 7.3.4, 9.2, 9.3, 9.8, 
9.9.1, 9.10.2, 9.10.3 
Submittal Schedule 
3.10.2, 3.12.5, 4.2.7 
Subrogation, Waivers of 
6.1.1, 11.3 
Substances, Hazardous 
10.3 
Substantial Completion 
4.2.9, 8.1.1, 8.1.3, 8.2.3, 9.4.2, 9.8, 9.9.1, 9.10.3, 12.2, 
15.1.2 
Substantial Completion, Definition of 
9.8.1 
Substitution of Subcontractors 
5.2.3, 5.2.4 
Substitution of Architect 
2.3.3 
Substitutions of Materials 
3.4.2, 3.5, 7.3.8 
Sub-subcontractor, Definition of 
5.1.2 
Subsurface Conditions 
3.7.4 
Successors and Assigns 
13.2 
Superintendent 
3.9, 10.2.6 
Supervision and Construction Procedures 
1.2.2, 3.3, 3.4, 3.12.10, 4.2.2, 4.2.7, 6.1.3, 6.2.4, 7.1.3, 
7.3.4, 8.2, 8.3.1, 9.4.2, 10, 12, 14, 15.1.4 
Suppliers 
1.5, 3.12.1, 4.2.4, 4.2.6, 5.2.1, 9.3, 9.4.2, 9.5.4, 9.6, 
9.10.5, 14.2.1 
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Surety 
5.4.1.2, 9.6.8, 9.8.5, 9.10.2, 9.10.3, 11.1.2, 14.2.2, 
15.2.7 
Surety, Consent of 
9.8.5, 9.10.2, 9.10.3 
Surveys 
1.1.7, 2.3.4 
Suspension by the Owner for Convenience 
14.3 
Suspension of the Work 
3.7.5, 5.4.2, 14.3 
Suspension or Termination of the Contract 
5.4.1.1, 14 
Taxes 
3.6, 3.8.2.1, 7.3.4.4 
Termination by the Contractor 
14.1, 15.1.7 
Termination by the Owner for Cause 
5.4.1.1, 14.2, 15.1.7 
Termination by the Owner for Convenience 
14.4 
Termination of the Architect 
2.3.3 
Termination of the Contractor Employment 
14.2.2 
 
TERMINATION OR SUSPENSION OF THE 
CONTRACT 
14 
Tests and Inspections 
3.1.3, 3.3.3, 3.7.1, 4.2.2, 4.2.6, 4.2.9, 9.4.2, 9.8.3, 
9.9.2, 9.10.1, 10.3.2, 12.2.1, 13.4 
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9.2, 9.3.1 
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Written Consent 
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ARTICLE 1   GENERAL PROVISIONS 
§ 1.1 Basic Definitions 
§ 1.1.1 The Contract Documents 
The Contract Documents are enumerated in the Agreement between the Owner and Contractor (hereinafter the 
Agreement) and consist of the Agreement, Conditions of the Contract (General, Supplementary and other Conditions), 
Drawings, Specifications, Addenda issued prior to execution of the Contract, other documents listed in the Agreement, 
and Modifications issued after execution of the Contract. A Modification is (1) a written amendment to the Contract 
signed by both parties, (2) a Change Order, (3) a Construction Change Directive, or (4) a written order for a minor 
change in the Work issued by the Architect. Unless specifically enumerated in the Agreement, the Contract 
Documents do not include the advertisement or invitation to bid, Instructions to Bidders, sample forms, other 
information furnished by the Owner in anticipation of receiving bids or proposals, the Contractor’s bid or proposal, or 
portions of Addenda relating to bidding or proposal requirements. 
 
§ 1.1.2 The Contract 
The Contract Documents form the Contract for Construction. The Contract represents the entire and integrated 
agreement between the parties hereto and supersedes prior negotiations, representations, or agreements, either written 
or oral. The Contract may be amended or modified only by a Modification. The Contract Documents shall not be 
construed to create a contractual relationship of any kind (1) between the Contractor and the Architect or the 
Architect’s consultants, (2) between the Owner and a Subcontractor or a Sub-subcontractor, (3) between the Owner 
and the Architect or the Architect’s consultants, or (4) between any persons or entities other than the Owner and the 
Contractor. The Architect shall, however, be entitled to performance and enforcement of obligations under the 
Contract intended to facilitate performance of the Architect’s duties. 
 
§ 1.1.3 The Work 
The term “Work” means the construction and services required by the Contract Documents, whether completed or 
partially completed, and includes all other labor, materials, 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 
The Project is the total construction of which the Work performed under the Contract Documents may be the whole or 
a part and which may include construction by the Owner and by Separate Contractors. 
 
§ 1.1.5 The Drawings 
The Drawings are the graphic and pictorial portions of the Contract Documents showing the design, location and 
dimensions of the Work, generally including plans, elevations, sections, details, schedules, and diagrams. 
 
§ 1.1.6 The Specifications 
The Specifications are that portion of the Contract Documents consisting of the written requirements for materials, 
equipment, systems, standards and workmanship for the Work, and performance of related services. 
 
§ 1.1.7 Instruments of Service 
Instruments of Service are representations, in any medium of expression now known or later developed, of the tangible 
and intangible creative work performed by the Architect and the Architect’s consultants under their respective 
professional services agreements. Instruments of Service may include, without limitation, studies, surveys, models, 
sketches, drawings, specifications, and other similar materials. 
 
§ 1.1.8 Initial Decision Maker 
The Initial Decision Maker is the person identified in the Agreement to render initial decisions on Claims in 
accordance with Section 15.2. The Initial Decision Maker shall not show partiality to the Owner or Contractor and 
shall not be liable for results of interpretations or decisions rendered in good faith. 
 
§ 1.2 Correlation 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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§ 1.2.1.1 The invalidity of any provision of the Contract Documents shall not invalidate the Contract or its remaining 
provisions. If it is determined that any provision of the Contract Documents violates any law, or is otherwise invalid or 
unenforceable, then that provision shall be revised to the extent necessary to make that provision legal and 
enforceable. In such case the Contract Documents shall be construed, to the fullest extent permitted by law, to give 
effect to the parties’ intentions and purposes in executing the Contract. 
 
§ 1.2.2 Organization of the Specifications into divisions, sections and articles, and arrangement of Drawings shall not 
control the Contractor in dividing the Work among Subcontractors or in establishing the extent of Work to be 
performed by any trade. 
 
§ 1.2.3 Unless otherwise stated in the Contract Documents, words that have well-known technical or construction 
industry meanings are used in the Contract Documents in accordance with such recognized meanings. 
 
§ 1.3 Capitalization 
Terms capitalized in these General Conditions include those that are (1) specifically defined, (2) the titles of numbered 
articles, or (3) the titles of other documents published by the American Institute of Architects. 
 
§ 1.4 Interpretation 
In the interest of brevity the Contract Documents frequently omit modifying words such as “all” and “any” and articles 
such as “the” and “an,” but the fact that a modifier or an article is absent from one statement and appears in another is 
not intended to affect the interpretation of either statement. 
 
§ 1.5 Ownership and Use of Drawings, Specifications, and Other Instruments of Service 
§ 1.5.1 The Architect and the Architect’s consultants shall be deemed the authors and owners of their respective 
Instruments of Service, including the Drawings and Specifications, and retain all common law, statutory, and other 
reserved rights in their Instruments of Service, including copyrights. The Contractor, Subcontractors, 
Sub-subcontractors, and suppliers shall not own or claim a copyright in the Instruments of Service. Submittal or 
distribution to meet official regulatory requirements or for other purposes in connection with the Project is not to be 
construed as publication in derogation of the Architect’s or Architect’s consultants’ reserved rights. 
 
§ 1.5.2 The Contractor, Subcontractors, Sub-subcontractors, and suppliers are authorized to use and reproduce the 
Instruments of Service provided to them, subject to any protocols established pursuant to Sections 1.7 and 1.8, solely 
and exclusively for execution of the Work. All copies made under this authorization shall bear the copyright notice, if 
any, shown on the Instruments of Service. The Contractor, Subcontractors, Sub-subcontractors, and suppliers may not 
use the Instruments of Service on other projects or for additions to the Project outside the scope of the Work without 
the specific written consent of the Owner, Architect, and the Architect’s consultants. 
 
§ 1.6 Notice 
§ 1.6.1 Except as otherwise provided in Section 1.6.2, where the Contract Documents require one party to notify or 
give notice to the other party, such notice shall be provided in writing to the designated representative of the party to 
whom the notice is addressed and shall be deemed to have been duly served if delivered in person, by mail, by courier, 
or by electronic transmission if a method for electronic transmission is set forth in the Agreement. 
 
§ 1.6.2 Notice of Claims as provided in Section 15.1.3 shall be provided in writing and shall be deemed to have been 
duly served only if delivered to the designated representative of the party to whom the notice is addressed by certified 
or registered mail, or by courier providing proof of delivery. 
 
§ 1.7 Digital Data Use and Transmission 
The parties shall agree upon protocols governing the transmission and use of Instruments of Service or any other 
information or documentation in digital form. The parties will use AIA Document E203™–2013, Building 
Information Modeling and Digital Data Exhibit, to establish the protocols for the development, use, transmission, and 
exchange of digital data. 
 
§ 1.8 Building Information Models Use and Reliance 
Any use of, or reliance on, all or a portion of a building information model without agreement to protocols governing 
the use of, and reliance on, the information contained in the model and without having those protocols set forth in AIA 
Document E203™–2013, Building Information Modeling and Digital Data Exhibit, and the requisite AIA Document 
G202™–2013, Project Building Information Modeling Protocol Form, shall be at the using or relying party’s sole risk 
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and without liability to the other party and its contractors or consultants, the authors of, or contributors to, the building 
information model, and each of their agents and employees. 
 
ARTICLE 2   OWNER 
§ 2.1 General 
§ 2.1.1 The Owner is the person or entity identified as such in the Agreement and is referred to throughout the Contract 
Documents as if singular in number. The Owner shall designate in writing a representative who shall have express 
authority to bind the Owner with respect to all matters requiring the Owner’s approval or authorization. Except as 
otherwise provided in Section 4.2.1, the Architect does not have such authority. The term “Owner” means the Owner 
or the Owner’s authorized representative. 
 
§ 2.1.2 The Owner shall furnish to the Contractor, within fifteen days after receipt of a written request, information 
necessary and relevant for the Contractor to evaluate, give notice of, or enforce mechanic’s lien rights. Such 
information shall include a correct statement of the record legal title to the property on which the Project is located, 
usually referred to as the site, and the Owner’s interest therein. 
 
§ 2.2 Evidence of the Owner’s Financial Arrangements 
§ 2.2.1 Prior to commencement of the Work and upon written request by the Contractor, the Owner shall furnish to the 
Contractor reasonable evidence that the Owner has made financial arrangements to fulfill the Owner’s obligations 
under the Contract. The Contractor shall have no obligation to commence the Work until the Owner provides such 
evidence. If commencement of the Work is delayed under this Section 2.2.1, the Contract Time shall be extended 
appropriately. 
 
§ 2.2.2 Following commencement of the Work and upon written request by the Contractor, the Owner shall furnish to 
the Contractor reasonable evidence that the Owner has made financial arrangements to fulfill the Owner’s obligations 
under the Contract only if (1) the Owner fails to make payments to the Contractor as the Contract Documents require; 
(2) the Contractor identifies in writing a reasonable concern regarding the Owner’s ability to make payment when due; 
or (3) a change in the Work materially changes the Contract Sum. If the Owner fails to provide such evidence, as 
required, within fourteen days of the Contractor’s request, the Contractor may immediately stop the Work and, in that 
event, shall notify the Owner that the Work has stopped. However, if the request is made because a change in the Work 
materially changes the Contract Sum under (3) above, the Contractor may immediately stop only that portion of the 
Work affected by the change until reasonable evidence is provided. If the Work is stopped under this Section 2.2.2, the 
Contract Time shall be extended appropriately and the Contract Sum shall be increased by the amount of the 
Contractor’s reasonable costs of shutdown, delay and start-up, plus interest as provided in the Contract Documents. 
 
§ 2.2.3 After the Owner furnishes evidence of financial arrangements under this Section 2.2, the Owner shall not 
materially vary such financial arrangements without prior notice to the Contractor. 
 
§ 2.2.4 Where the Owner has designated information furnished under this Section 2.2 as “confidential,” the Contractor 
shall keep the information confidential and shall not disclose it to any other person. However, the Contractor may 
disclose “confidential” information, after seven (7) days’ notice to the Owner, where disclosure is required by law, 
including a subpoena or other form of compulsory legal process issued by a court or governmental entity, or by court 
or arbitrator(s) order. The Contractor may also disclose “confidential” information to its employees, consultants, 
sureties, Subcontractors and their employees, Sub-subcontractors, and others who need to know the content of such 
information solely and exclusively for the Project and who agree to maintain the confidentiality of such information. 
 
§ 2.3 Information and Services Required of the Owner 
§ 2.3.1 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. 
 
§ 2.3.2 The Owner shall retain an architect lawfully licensed to practice architecture, or an entity lawfully practicing 
architecture, in the jurisdiction where the Project is located. That person or entity is identified as the Architect in the 
Agreement and is referred to throughout the Contract Documents as if singular in number. 
 
§ 2.3.3 If the employment of the Architect terminates, the Owner shall employ a successor to whom the Contractor has 
no reasonable objection and whose status under the Contract Documents shall be that of the Architect. 
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§ 2.3.4 The Owner shall furnish surveys describing physical characteristics, legal limitations and utility locations for 
the site of the Project, and a legal description of the site. The Contractor shall be entitled to rely on the accuracy of 
information furnished by the Owner but shall exercise proper precautions relating to the safe performance of the 
Work. 
 
§ 2.3.5 The Owner shall furnish information or services required of the Owner by the Contract Documents with 
reasonable promptness. The Owner shall also furnish any other information or services under the Owner’s control and 
relevant to the Contractor’s performance of the Work with reasonable promptness after receiving the Contractor’s 
written request for such information or services. 
 
§ 2.3.6 Unless otherwise provided in the Contract Documents, the Owner shall furnish to the Contractor one copy of 
the Contract Documents for purposes of making reproductions pursuant to Section 1.5.2. 
 
§ 2.4 Owner’s Right to Stop the Work 
If the Contractor fails to correct Work that is not in accordance with the requirements of the Contract Documents as 
required by Section 12.2 or repeatedly fails to carry out Work in accordance with the Contract Documents, the Owner 
may issue a written order to the Contractor to stop the Work, or any portion thereof, until the cause for such order has 
been eliminated; however, the right of the Owner to stop the Work shall not give rise to a duty on the part of the Owner 
to exercise this right for the benefit of the Contractor or any other person or entity, except to the extent required by 
Section 6.1.3. 
 
§ 2.5 Owner’s Right to Carry Out the Work 
If the Contractor defaults or neglects to carry out the Work in accordance with the Contract Documents and fails 
within a ten-day period after receipt of notice from the Owner to commence and continue correction of such default or 
neglect with diligence and promptness, the Owner may, without prejudice to other remedies the Owner may have, 
correct such default or neglect. Such action by the Owner and amounts charged to the Contractor are both subject to 
prior approval of the Architect and the Architect may, pursuant to Section 9.5.1, withhold or nullify a Certificate for 
Payment in whole or in part, to the extent reasonably necessary to reimburse the Owner for the reasonable cost of 
correcting such deficiencies, including Owner’s expenses and compensation for the Architect’s additional services 
made necessary by such default, neglect, or failure. If current and future payments are not sufficient to cover such 
amounts, the Contractor shall pay the difference to the Owner. If the Contractor disagrees with the actions of the 
Owner or the Architect, or the amounts claimed as costs to the Owner, the Contractor may file a Claim pursuant to 
Article 15. 
 
ARTICLE 3   CONTRACTOR 
§ 3.1 General 
§ 3.1.1 The Contractor is the person or entity identified as such in the Agreement and is referred to throughout the 
Contract Documents as if singular in number. The Contractor shall be lawfully licensed, if required in the jurisdiction 
where the Project is located. The Contractor shall designate in writing a representative who shall have express 
authority to bind the Contractor with respect to all matters under this Contract. The term “Contractor” means the 
Contractor or the Contractor’s authorized representative. 
 
§ 3.1.2 The Contractor shall perform the Work in accordance with the Contract Documents. 
 
§ 3.1.3 The Contractor shall not be relieved of its 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. 
 
§ 3.2 Review 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 2.3.4, 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 
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obligations are for the purpose of facilitating coordination and construction by the Contractor and are not for the 
purpose of discovering errors, omissions, or inconsistencies in the Contract Documents; however, the Contractor shall 
promptly report to the Architect any errors, inconsistencies or omissions discovered by or made known to the 
Contractor as a request for information in such form as the Architect may require. It is recognized that the Contractor’s 
review is made in the Contractor’s capacity as a contractor and not as a licensed design professional, unless otherwise 
specifically provided in the Contract Documents. 
 
§ 3.2.3 The Contractor is not required to ascertain that the Contract Documents are in accordance with applicable laws, 
statutes, ordinances, codes, rules and regulations, or lawful orders of public authorities, but the Contractor shall 
promptly report to the Architect any nonconformity discovered by or made known to the Contractor as a request for 
information in such form as the Architect may require. 
 
§ 3.2.4 If the Contractor believes that additional cost or time is involved because of clarifications or instructions the 
Architect issues in response to the Contractor’s notices or requests for information pursuant to Sections 3.2.2 or 3.2.3, 
the Contractor shall submit Claims as provided in Article 15. If the Contractor fails to perform the obligations of 
Sections 3.2.2 or 3.2.3, the Contractor shall pay such costs and damages to the Owner, subject to Section 15.1.7, as 
would have been avoided if the Contractor had performed such obligations. If the Contractor performs those 
obligations, the Contractor shall not be liable to the Owner or Architect for damages resulting from errors, 
inconsistencies or omissions in the Contract Documents, for differences between field measurements or conditions 
and the Contract Documents, or for nonconformities of the Contract Documents to applicable laws, 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 the Contractor’s best skill and attention. The 
Contractor shall be solely responsible for, and have control over, construction means, methods, techniques, sequences, 
and procedures, and for coordinating all portions of the Work under the Contract. If the Contract Documents give 
specific instructions concerning construction means, methods, techniques, sequences, or procedures, the Contractor 
shall evaluate the jobsite safety thereof and shall be solely responsible for the jobsite safety of such means, methods, 
techniques, sequences, or procedures. If the Contractor determines that such means, methods, techniques, sequences 
or procedures may not be safe, the Contractor shall give timely notice to the Owner and Architect, and shall propose 
alternative means, methods, techniques, sequences, or procedures. The Architect shall evaluate the proposed 
alternative solely for conformance with the design intent for the completed construction. Unless the Architect objects 
to the Contractor’s proposed alternative, the Contractor shall perform the Work using its alternative 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 employees, 
Subcontractors and their agents and employees, and other persons or entities performing portions of the Work for, or 
on behalf of, the Contractor or any of its Subcontractors. 
 
§ 3.3.3 The Contractor shall be responsible for inspection of portions of Work already performed to determine that 
such portions are in proper condition to receive subsequent Work. 
 
§ 3.4 Labor 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. 
 
§ 3.4.2 Except in the case of minor changes in the Work approved by the Architect in accordance with Section 3.12.8 
or ordered by the Architect in accordance with Section 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. 
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§ 3.5 Warranty 
§ 3.5.1 The Contractor warrants to the Owner and Architect that materials and equipment furnished under the Contract 
will be of good quality and new unless the Contract Documents require or permit otherwise. The Contractor further 
warrants that the Work will conform to the requirements of the Contract Documents and will be free from defects, 
except for those inherent in the quality of the Work the Contract Documents require or permit. Work, materials, or 
equipment not conforming to these requirements may be considered defective. The Contractor’s warranty excludes 
remedy for damage or defect caused by abuse, alterations to the Work not executed by the Contractor, improper or 
insufficient maintenance, improper operation, or normal wear and tear and normal usage. If required by the Architect, 
the Contractor shall furnish satisfactory evidence as to the kind and quality of materials and equipment. 
 
§ 3.5.2 All material, equipment, or other special warranties required by the Contract Documents shall be issued in the 
name of the Owner, or shall be transferable to the Owner, and shall commence in accordance with Section 9.8.4. 
 
§ 3.6 Taxes 
The Contractor shall pay sales, consumer, use and similar taxes for the Work provided by the Contractor that are 
legally enacted when bids are received or negotiations concluded, whether or not yet effective or merely scheduled to 
go into effect. 
 
§ 3.7 Permits, Fees, Notices and Compliance with Laws 
§ 3.7.1 Unless otherwise provided in the Contract Documents, the Contractor shall secure and pay for the building 
permit as well as for other permits, fees, licenses, and inspections by government agencies necessary for proper 
execution and completion of the Work that are customarily secured after execution of the Contract and legally required 
at the time bids are received or negotiations concluded. 
 
§ 3.7.2 The Contractor shall comply with and give notices required by applicable laws, statutes, ordinances, codes, 
rules and regulations, and lawful orders of public authorities applicable to performance of the Work. 
 
§ 3.7.3 If the Contractor performs Work knowing it to be contrary to applicable laws, statutes, ordinances, codes, rules 
and regulations, or lawful orders of public authorities, the Contractor shall assume appropriate responsibility for such 
Work and shall bear the costs attributable to correction. 
 
§ 3.7.4 Concealed or Unknown Conditions 
If the Contractor encounters conditions at the site that are (1) subsurface or otherwise concealed physical conditions 
that differ materially from those indicated in the Contract Documents or (2) unknown physical conditions of an 
unusual nature that differ materially from those ordinarily found to exist and generally recognized as inherent in 
construction activities of the character provided for in the Contract Documents, the Contractor shall promptly provide 
notice to the Owner and the Architect before conditions are disturbed and in no event later than 14 days after first 
observance of the conditions. The Architect will promptly investigate such conditions and, if the Architect determines 
that they differ materially and cause an increase or decrease in the Contractor’s cost of, or time required for, 
performance of any part of the Work, will recommend that an equitable adjustment be made in the Contract Sum or 
Contract Time, or both. If the Architect determines that the conditions at the site are not materially different from those 
indicated in the Contract Documents and that no change in the terms of the Contract is justified, the Architect shall 
promptly notify the Owner and Contractor, stating the reasons. If either party disputes the Architect’s determination or 
recommendation, that party may submit a Claim as provided in Article 15. 
 
§ 3.7.5 If, 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. 
 
§ 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. 
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§ 3.8.2 Unless otherwise provided in the Contract Documents, 
.1 allowances shall cover the cost to the Contractor of materials and equipment delivered at the site and all 

required taxes, less applicable trade discounts; 
.2 Contractor’s costs for unloading and handling at the site, labor, installation costs, overhead, profit, and 

other expenses contemplated for stated allowance amounts shall be included in the Contract Sum but 
not in the allowances; and 

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

 
§ 3.8.3 Materials and equipment under an allowance shall be selected by the Owner with reasonable promptness. 
 
§ 3.9 Superintendent 
§ 3.9.1 The Contractor shall employ a competent superintendent and necessary assistants who shall be in attendance at 
the Project site during performance of the Work. The superintendent shall represent the Contractor, and 
communications given to the superintendent shall be as binding as if given to the Contractor. 
 
§ 3.9.2 The Contractor, as soon as practicable after award of the Contract, shall notify the Owner and Architect of the 
name and qualifications of a proposed superintendent. Within 14 days of receipt of the information, the Architect may 
notify the Contractor, stating whether the Owner or the Architect (1) has reasonable objection to the proposed 
superintendent or (2) requires additional time for review. Failure of the Architect to provide notice within the 14-day 
period shall constitute notice of no reasonable objection. 
 
§ 3.9.3 The Contractor shall not employ a proposed superintendent to whom the Owner or Architect has made 
reasonable and timely objection. The Contractor shall not change the superintendent without the Owner’s consent, 
which shall not unreasonably be withheld or delayed. 
 
§ 3.10 Contractor’s Construction and Submittal Schedules 
§ 3.10.1 The Contractor, promptly after being awarded the Contract, shall submit for the Owner’s and Architect’s 
information a Contractor’s construction schedule for the Work. The schedule shall contain detail appropriate for the 
Project, including (1) the date of commencement of the Work, interim schedule milestone dates, and the date of 
Substantial Completion; (2) an apportionment of the Work by construction activity; and (3) the time required for 
completion of each portion of the Work. The schedule shall provide for the orderly progression of the Work to 
completion and shall not exceed time limits current under the Contract Documents. The schedule shall be revised at 
appropriate intervals as required by the conditions of the Work and Project. 
 
§ 3.10.2 The Contractor, promptly after being awarded the Contract and thereafter as necessary to maintain a current 
submittal schedule, shall submit a submittal schedule for the Architect’s approval. The Architect’s approval shall not 
be unreasonably delayed or withheld. The submittal schedule shall (1) be coordinated with the Contractor’s 
construction schedule, and (2) allow the Architect reasonable time to review submittals. If the Contractor fails to 
submit a submittal schedule, or fails to provide submittals in accordance with the approved submittal schedule, the 
Contractor shall not be entitled to any increase in Contract Sum or extension of Contract Time based on the time 
required for review of submittals. 
 
§ 3.10.3 The Contractor shall perform the Work in general accordance with the most recent schedules submitted to the 
Owner and Architect. 
 
§ 3.11 Documents and Samples at the Site 
The Contractor shall make available, at the Project site, the Contract Documents, including Change Orders, 
Construction Change Directives, and other Modifications, in good order and marked currently to indicate field 
changes and selections made during construction, and the approved Shop Drawings, Product Data, Samples, and 
similar required submittals. These shall be in electronic form or paper copy, available to the Architect and Owner, and 
delivered to the Architect for submittal to the Owner upon completion of the Work as a record of the Work as 
constructed. 
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§ 3.12 Shop Drawings, Product Data and Samples 
§ 3.12.1 Shop Drawings are drawings, diagrams, schedules, and other data specially prepared for the Work by the 
Contractor or a Subcontractor, Sub-subcontractor, manufacturer, supplier, or distributor to illustrate some portion of 
the Work. 
 
§ 3.12.2 Product Data are illustrations, standard schedules, performance charts, instructions, brochures, diagrams, and 
other information furnished by the Contractor to illustrate materials or equipment for some portion of the Work. 
 
§ 3.12.3 Samples are physical examples that illustrate materials, equipment, or workmanship, and establish standards 
by which the Work will be judged. 
 
§ 3.12.4 Shop Drawings, Product Data, Samples, and similar submittals are not Contract Documents. Their purpose is 
to demonstrate how the Contractor proposes to conform to the information given and the design concept expressed in 
the Contract Documents for those portions of the Work for which the Contract Documents require submittals. Review 
by the Architect is subject to the limitations of Section 4.2.7. Informational submittals upon which the Architect is not 
expected to take responsive action may be so identified in the Contract Documents. Submittals that are not required by 
the Contract Documents may be returned by the Architect without action. 
 
§ 3.12.5 The Contractor shall review for compliance with the Contract Documents, approve, and submit to the 
Architect, Shop Drawings, Product Data, Samples, and similar submittals required by the Contract Documents, in 
accordance with the submittal schedule approved by the Architect or, in the absence of an approved submittal 
schedule, with reasonable promptness and 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, Product Data, Samples, and similar submittals, the Contractor represents to 
the Owner and Architect that the Contractor has (1) reviewed and approved them, (2) determined and verified 
materials, field measurements and field construction criteria related thereto, or will do so, and (3) checked and 
coordinated the information contained within such submittals with the requirements of the Work and of the Contract 
Documents. 
 
§ 3.12.7 The Contractor shall perform no portion of the Work for which the Contract Documents require submittal and 
review of Shop Drawings, Product Data, Samples, or similar submittals, until the respective submittal has been 
approved by the Architect. 
 
§ 3.12.8 The Work shall be in accordance with approved submittals except that the Contractor shall not be relieved of 
responsibility for deviations from the requirements of the Contract Documents by the Architect’s approval of Shop 
Drawings, Product Data, Samples, or similar submittals, unless the Contractor has specifically notified the Architect 
of such deviation at the time of submittal and (1) the Architect has given written approval to the specific deviation as a 
minor change in the Work, or (2) a Change Order or Construction Change Directive has been issued authorizing the 
deviation. The Contractor shall not be relieved of responsibility for errors or omissions in Shop Drawings, Product 
Data, Samples, or similar submittals, by the Architect’s approval thereof. 
 
§ 3.12.9 The Contractor shall direct specific attention, in writing or on resubmitted Shop Drawings, Product Data, 
Samples, or similar submittals, to revisions other than those requested by the Architect on previous submittals. In the 
absence of such notice, the Architect’s approval of a resubmission shall not apply to such revisions. 
 
§ 3.12.10 The Contractor shall not be required to provide professional services that constitute the practice of 
architecture or engineering unless such services are specifically required by the Contract Documents for a portion of 
the Work or unless the Contractor needs to provide such services in order to carry out the Contractor’s responsibilities 
for construction means, methods, techniques, sequences, and procedures. The Contractor shall not be required to 
provide professional services in violation of applicable law. 
 
§ 3.12.10.1 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 be entitled to rely upon 
the adequacy and accuracy of the performance and design criteria provided in the Contract Documents. The 
Contractor shall cause such services or certifications to be provided by an appropriately licensed design professional, 
whose signature and seal shall appear on all drawings, calculations, specifications, certifications, Shop Drawings, and 
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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 and accuracy of the services, 
certifications, and approvals performed or provided by such design professionals, provided the Owner and Architect 
have specified to the Contractor the performance and design criteria that such services must satisfy. Pursuant to this 
Section 3.12.10, the Architect will review and 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. 
 
§ 3.12.10.2 If the Contract Documents require the Contractor’s design professional to certify that the Work has been 
performed in accordance with the design criteria, the Contractor shall furnish such certifications to the Architect at the 
time and in the form specified by the Architect. 
 
§ 3.13 Use of Site 
The Contractor shall confine operations at the site to areas permitted by applicable laws, statutes, ordinances, codes, 
rules and regulations, lawful orders of public authorities, and the Contract Documents and shall not unreasonably 
encumber the site with materials or equipment. 
 
§ 3.14 Cutting and Patching 
§ 3.14.1 The Contractor shall be responsible for cutting, fitting, or patching required to complete the Work or to make 
its parts fit together properly. All areas requiring cutting, fitting, or patching shall be restored to the condition existing 
prior to the cutting, fitting, or patching, unless otherwise required by the Contract Documents. 
 
§ 3.14.2 The Contractor shall not damage or endanger a portion of the Work or fully or partially completed 
construction of the Owner or Separate Contractors by cutting, patching, or otherwise altering such construction, or by 
excavation. The Contractor shall not cut or otherwise alter construction by the Owner or a Separate Contractor except 
with written consent of the Owner and of the Separate Contractor. Consent shall not be unreasonably withheld. The 
Contractor shall not unreasonably withhold, from the Owner or a Separate Contractor, its consent to cutting or 
otherwise altering the Work. 
 
§ 3.15 Cleaning Up 
§ 3.15.1 The Contractor shall keep the premises and surrounding area free from accumulation of waste materials and 
rubbish caused by operations under the Contract. At completion of the Work, the Contractor shall remove waste 
materials, rubbish, the Contractor’s tools, construction equipment, machinery, and surplus materials from and about 
the Project. 
 
§ 3.15.2 If the Contractor fails to clean up as provided in the Contract Documents, the Owner may do so and the Owner 
shall be entitled to reimbursement from the Contractor. 
 
§ 3.16 Access to Work 
The Contractor shall provide the Owner and Architect with access to the Work in preparation and progress wherever 
located. 
 
§ 3.17 Royalties, Patents and Copyrights 
The Contractor shall pay all royalties and license fees. The Contractor shall defend suits or claims for infringement of 
copyrights and patent rights and shall hold the Owner and Architect harmless from loss on account thereof, but shall 
not be responsible for defense or loss when a particular design, process, or product of a particular manufacturer or 
manufacturers is required by the Contract Documents, or where the copyright violations are contained in Drawings, 
Specifications, or other documents prepared by the Owner or Architect. However, if an infringement of a copyright or 
patent is discovered by, or made known to, the Contractor, the Contractor shall be responsible for the loss unless the 
information is promptly furnished to the Architect. 
 
§ 3.18 Indemnification 
§ 3.18.1 To the fullest extent permitted by law, the Contractor shall indemnify and hold harmless the Owner, 
Architect, Architect’s consultants, and agents and employees of any of them from and against claims, damages, losses, 
and expenses, including but not limited to attorneys’ fees, arising out of or resulting from performance of the Work, 
provided that such claim, damage, loss, or expense is attributable to bodily injury, sickness, disease or death, or to 
injury to or destruction of tangible property (other than the Work itself), but only to the extent caused by the negligent 
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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. 
 
§ 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 Architect is the person or entity retained by the Owner pursuant to Section 2.3.2 and identified as such in 
the Agreement. 
 
§ 4.1.2 Duties, responsibilities, and limitations of authority of the Architect as set forth in the Contract Documents 
shall not be restricted, modified, or extended without written consent of the Owner, Contractor, and Architect. Consent 
shall not be unreasonably withheld. 
 
§ 4.2 Administration of the Contract 
§ 4.2.1 The Architect will provide administration of the Contract as described in the Contract Documents and will be 
an Owner’s representative during construction until the date the Architect issues the final Certificate for Payment. The 
Architect will have authority to act on behalf of the Owner only to the extent provided in the Contract Documents. 
 
§ 4.2.2 The Architect will visit the site at intervals appropriate to the stage of construction, or as otherwise agreed with 
the Owner, to become generally familiar with the progress and quality of the portion of the Work completed, and to 
determine in general if the Work observed is being performed in a manner indicating that the Work, when fully 
completed, will be in accordance with the Contract Documents. However, the Architect will not be required to make 
exhaustive or continuous on-site inspections to check the quality or quantity of the Work. The Architect will not have 
control over, charge of, or responsibility for the construction means, methods, techniques, sequences or procedures, or 
for the safety precautions and programs in connection with the Work, since these are solely the Contractor’s rights and 
responsibilities under the Contract Documents. 
 
§ 4.2.3 On the basis of the site visits, the Architect will keep the Owner reasonably informed about the progress and 
quality of the portion of the Work completed, and promptly report to the Owner (1) known deviations from the 
Contract Documents, (2) known deviations from the most recent construction schedule submitted by the Contractor, 
and (3) defects and deficiencies observed in the Work. The Architect will not be responsible for the Contractor’s 
failure to perform the Work in accordance with the requirements of the Contract Documents. The Architect will not 
have control over or charge of, and will not be responsible for acts or omissions of, the Contractor, Subcontractors, or 
their agents or employees, or any other persons or entities performing portions of the Work. 
 
§ 4.2.4 Communications  
The Owner and Contractor shall include the Architect in all communications that relate to or affect the Architect’s 
services or professional responsibilities. The Owner shall promptly notify the Architect of the substance of any direct 
communications between the Owner and the Contractor otherwise relating to the Project. Communications by and 
with the Architect’s consultants shall be through the Architect. Communications by and with Subcontractors and 
suppliers shall be through the Contractor. Communications by and with Separate Contractors shall be through the 
Owner. The Contract Documents may specify other communication protocols. 
 
§ 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 13.4.2 and 13.4.3, whether or not the 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 
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such authority shall give rise to a duty or responsibility of the Architect to the Contractor, Subcontractors, suppliers, 
their agents or employees, or other persons or entities performing portions of the Work. 
 
§ 4.2.7 The Architect will review and approve, or take other appropriate action upon, the Contractor’s submittals such 
as Shop Drawings, Product Data, and Samples, but only for the limited purpose of checking for conformance with 
information given and the design concept expressed in the Contract Documents. The Architect’s action will be taken 
in accordance with the submittal schedule approved by the Architect or, in the absence of an approved submittal 
schedule, with reasonable promptness while allowing sufficient time in the Architect’s professional judgment to 
permit adequate review. Review of such submittals is not conducted for the purpose of determining the accuracy and 
completeness of other details such as dimensions and quantities, or for substantiating instructions for installation or 
performance of equipment or systems, all of which remain the responsibility of the Contractor as required by the 
Contract Documents. The Architect’s review of the Contractor’s submittals shall not relieve the Contractor of the 
obligations under Sections 3.3, 3.5, and 3.12. The Architect’s review shall not constitute approval of safety 
precautions or of any construction means, methods, techniques, sequences, or procedures. The Architect’s approval of 
a specific item shall not indicate approval of an assembly of which the item is a component. 
 
§ 4.2.8 The Architect will prepare Change Orders and Construction Change Directives, and may order minor changes 
in the Work as provided in Section 7.4. The Architect will investigate and make determinations and recommendations 
regarding concealed and unknown conditions as provided in Section 3.7.4. 
 
§ 4.2.9 The Architect will conduct inspections to determine the date or dates of Substantial Completion and the date of 
final completion; issue Certificates of Substantial Completion pursuant to Section 9.8; receive and forward to the 
Owner, for the Owner’s review and records, written warranties and related documents required by the Contract and 
assembled by the Contractor pursuant to Section 9.10; and issue a final Certificate for Payment pursuant to 
Section 9.10. 
 
§ 4.2.10 If the Owner and Architect agree, the Architect will provide one or more Project representatives to assist in 
carrying out the Architect’s responsibilities at the site. The Owner shall notify the Contractor of any change in the 
duties, responsibilities and limitations of authority of the Project representatives. 
 
§ 4.2.11 The Architect will interpret and decide matters concerning performance under, and requirements of, the 
Contract Documents on written request of either the Owner or Contractor. The Architect’s response to such requests 
will be made in writing within any time limits agreed upon or otherwise with reasonable promptness. 
 
§ 4.2.12 Interpretations and decisions of the Architect will be consistent with the intent of, and reasonably inferable 
from, the Contract Documents and will be in writing or in the form of drawings. When making such interpretations and 
decisions, the Architect will endeavor to secure faithful performance by both Owner and Contractor, will not show 
partiality to either, and will not be liable for results of interpretations or decisions rendered in good faith. 
 
§ 4.2.13 The Architect’s decisions on matters relating to aesthetic effect will be final if consistent with the intent 
expressed in the Contract Documents. 
 
§ 4.2.14 The Architect will review and respond to requests for information about the Contract Documents. The 
Architect’s response to such requests will be made in writing within any time limits agreed upon or otherwise with 
reasonable promptness. If appropriate, the Architect will prepare and issue supplemental Drawings and Specifications 
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 the 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, the Contractor, as soon as practicable after award of the 
Contract, shall notify the Owner and Architect of the persons or entities proposed for each principal portion of the 
Work, including those who are to furnish materials or equipment fabricated to a special design. Within 14 days of 
receipt of the information, the Architect may notify the Contractor whether the Owner or the Architect (1) has 
reasonable objection to any such proposed person or entity or (2) requires additional time for review. Failure of the 
Architect to provide notice within the 14-day period shall constitute notice of no reasonable objection. 
 
§ 5.2.2 The Contractor shall not contract with a proposed person or entity to whom the Owner or Architect has made 
reasonable and timely objection. The Contractor shall not be required to contract with anyone to whom the Contractor 
has made reasonable objection. 
 
§ 5.2.3 If the Owner or Architect has reasonable objection to a person or entity proposed by the Contractor, the 
Contractor shall propose another to whom the Owner or Architect has no reasonable objection. If the proposed but 
rejected Subcontractor was reasonably capable of performing the Work, the Contract Sum and Contract Time shall be 
increased or decreased by the difference, if any, occasioned by such change, and an appropriate Change Order shall be 
issued before commencement of the substitute Subcontractor’s Work. However, no increase in the Contract Sum or 
Contract Time shall be allowed for such change unless the Contractor has acted promptly and responsively in 
submitting names as required. 
 
§ 5.2.4 The Contractor shall not substitute a Subcontractor, person, or entity for one previously selected if the Owner 
or Architect makes reasonable objection to such substitution. 
 
§ 5.3 Subcontractual Relations 
By appropriate written agreement, the Contractor shall require each Subcontractor, to the extent of the Work to be 
performed by the Subcontractor, to be bound to the Contractor by terms of the Contract Documents, and to assume 
toward the Contractor all the obligations and responsibilities, including the responsibility for safety of the 
Subcontractor’s Work that the Contractor, by these Contract Documents, assumes toward the Owner and Architect. 
Each subcontract agreement shall preserve and protect the rights of the Owner and Architect under the Contract 
Documents with respect to the Work to be performed by the Subcontractor so that subcontracting thereof will not 
prejudice such rights, and shall allow to the Subcontractor, unless specifically provided otherwise in the subcontract 
agreement, the benefit of all rights, remedies, and redress against the Contractor that the Contractor, by the Contract 
Documents, has against the Owner. Where appropriate, the Contractor shall require each Subcontractor to enter into 
similar agreements with Sub-subcontractors. The Contractor shall make available to each proposed Subcontractor, 
prior to the execution of the subcontract agreement, copies of the Contract Documents to which the Subcontractor will 
be bound, and, upon written request of the Subcontractor, identify to the Subcontractor terms and conditions of the 
proposed subcontract agreement that may be at variance with the Contract Documents. Subcontractors will similarly 
make copies of applicable portions of such documents available 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 the Owner, provided that 

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

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

 
When the Owner accepts the assignment of a subcontract agreement, the Owner assumes the Contractor’s rights and 
obligations under the subcontract. 
 
§ 5.4.2 Upon such assignment, if the Work has been suspended for more than 30 days, the Subcontractor’s 
compensation shall be equitably adjusted for increases in cost resulting from the suspension. 
 
§ 5.4.3 Upon 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 
Owner shall nevertheless remain legally responsible for all of the successor contractor’s obligations under the 
subcontract. 
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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 term “Separate Contractor(s)” shall mean other contractors retained by the Owner under separate 
agreements. The Owner reserves the right to perform construction or operations related to the Project with the 
Owner’s own forces, and with Separate Contractors retained under Conditions of the Contract substantially similar to 
those of this Contract, including those provisions of the Conditions of the Contract related to insurance and waiver of 
subrogation. 
 
§ 6.1.2 When separate contracts are awarded for different portions of the Project or other construction or operations on 
the site, the term “Contractor” in the Contract Documents in each case shall mean the Contractor who executes each 
separate Owner-Contractor Agreement. 
 
§ 6.1.3 The Owner shall provide for coordination of the activities of the Owner’s own forces and of each Separate 
Contractor with the Work of the Contractor, who shall cooperate with them. The Contractor shall participate with any 
Separate Contractors and the Owner in reviewing their construction schedules. The Contractor shall make any 
revisions to its construction schedule deemed necessary after a joint review and mutual agreement. The construction 
schedules shall then constitute the schedules to be used by the Contractor, Separate Contractors, and the Owner until 
subsequently revised. 
 
§ 6.1.4 Unless otherwise provided in the Contract Documents, when the Owner performs construction or operations 
related to the Project with the Owner’s own forces or with Separate Contractors, the Owner or its Separate Contractors 
shall have the same obligations and rights that the Contractor has under the Conditions of the Contract, including, 
without excluding others, those stated in Article 3, this Article 6, and Articles 10, 11, and 12. 
 
§ 6.2 Mutual Responsibility 
§ 6.2.1 The Contractor shall afford the Owner and Separate Contractors reasonable opportunity for introduction and 
storage of their materials and equipment and performance of their activities, and shall connect and coordinate the 
Contractor’s construction and operations with theirs as required by the Contract Documents. 
 
§ 6.2.2 If part of the Contractor’s Work depends for proper execution or results upon construction or operations by the 
Owner or a Separate Contractor, the Contractor shall, prior to proceeding with that portion of the Work, promptly 
notify the Architect of apparent discrepancies or defects in the construction or operations by the Owner or Separate 
Contractor that would render it unsuitable for proper execution and results of the Contractor’s Work. Failure of the 
Contractor to notify the Architect of apparent discrepancies or defects prior to proceeding with the Work shall 
constitute an acknowledgment that the Owner’s or Separate Contractor’s completed or partially completed 
construction is fit and proper to receive the Contractor’s Work. The Contractor shall not be responsible for 
discrepancies or defects in the construction or operations by the Owner or Separate Contractor that are not apparent. 
 
§ 6.2.3 The Contractor shall reimburse the Owner for costs the Owner incurs that are payable to a Separate Contractor 
because of the Contractor’s delays, improperly timed activities or defective construction. The Owner shall be 
responsible to the Contractor for costs the Contractor incurs because of a Separate Contractor’s delays, improperly 
timed activities, damage to the Work or defective construction. 
 
§ 6.2.4 The Contractor shall promptly remedy damage that the Contractor wrongfully causes to completed or partially 
completed construction or to property of the Owner or Separate Contractor as provided in Section 10.2.5. 
 
§ 6.2.5 The Owner and each Separate Contractor shall have the same responsibilities for cutting and patching as are 
described for the Contractor in Section 3.14. 
 
§ 6.3 Owner’s Right to Clean Up 
If a dispute arises among the Contractor, Separate Contractors, and the Owner as to the responsibility under their 
respective contracts for maintaining the premises and surrounding area free from waste materials and rubbish, the 
Owner may clean up and the Architect will allocate the cost among those responsible. 
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ARTICLE 7   CHANGES IN THE WORK 
§ 7.1 General 
§ 7.1.1 Changes in the Work may be accomplished after execution of the Contract, and without invalidating the 
Contract, by Change Order, Construction Change Directive or order for a minor change in the Work, subject to the 
limitations stated in this Article 7 and elsewhere in the Contract Documents. 
 
§ 7.1.2 A Change Order shall be based upon agreement among the Owner, Contractor, and Architect. A Construction 
Change Directive requires agreement by the Owner and Architect and may or may not be agreed to by the Contractor. 
An order for a minor change in the Work may be issued by the Architect alone. 
 
§ 7.1.3 Changes in the Work shall be performed under applicable provisions of the Contract Documents. The 
Contractor shall proceed promptly with changes in the Work, unless otherwise provided in the Change Order, 
Construction Change Directive, or order for a minor change in the Work. 
 
§ 7.2 Change Orders 
§ 7.2.1 A Change Order is a written instrument prepared by the Architect and signed by the Owner, Contractor, and 
Architect stating their agreement upon all of the following: 

.1 The change in the Work; 

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

.3 The extent of the adjustment, if any, in the Contract Time. 
 
§ 7.3 Construction Change Directives 
§ 7.3.1 A Construction Change Directive is a written order prepared by the Architect and signed by the Owner and 
Architect, directing a change in the Work prior to agreement on adjustment, if any, in the Contract Sum or Contract 
Time, or both. The Owner may by Construction Change Directive, without invalidating the Contract, order changes in 
the Work within the general scope of the Contract consisting of additions, deletions, or other revisions, the Contract 
Sum and Contract Time being adjusted accordingly. 
 
§ 7.3.2 A Construction Change Directive shall be used in the absence of total agreement on the terms of a Change 
Order. 
 
§ 7.3.3 If the Construction Change Directive provides for an adjustment to the Contract Sum, the adjustment shall be 
based on one of the following methods: 

.1 Mutual acceptance of a lump sum properly itemized and supported by sufficient substantiating data to 
permit evaluation; 

.2 Unit prices stated in the Contract Documents or subsequently agreed upon; 

.3 Cost to be determined in a manner agreed upon by the parties and a mutually acceptable fixed or 
percentage fee; or 

.4 As provided in Section 7.3.4. 
 
§ 7.3.4 If the Contractor does not respond promptly or disagrees with the method for adjustment in the Contract Sum, 
the Architect shall determine 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 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 7.3.4 shall be limited to the following: 

.1 Costs of labor, including applicable payroll taxes, fringe benefits required by agreement or custom, 
workers’ compensation insurance, and other employee costs approved by the Architect; 

.2 Costs of materials, supplies, and equipment, including cost of transportation, whether incorporated or 
consumed; 

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

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

.5 Costs of supervision and field office personnel directly attributable to the change. 
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§ 7.3.5 If the Contractor disagrees with the adjustment in the Contract Time, the Contractor may make a Claim in 
accordance with applicable provisions of Article 15. 
 
§ 7.3.6 Upon receipt of a Construction Change Directive, the Contractor shall promptly proceed with the change in the 
Work involved and advise the Architect of the Contractor’s agreement or disagreement with the method, if any, 
provided in the Construction Change Directive for determining the proposed adjustment in the Contract Sum or 
Contract Time. 
 
§ 7.3.7 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. 
 
§ 7.3.8 The amount of credit to be allowed by the Contractor to the Owner for a deletion or change that results in a net 
decrease in the Contract Sum shall be actual net cost as confirmed by the Architect. When both additions and credits 
covering related Work or substitutions are involved in a change, the allowance for overhead and profit shall be figured 
on the basis of net increase, if any, with respect to that change. 
 
§ 7.3.9 Pending final determination of the total cost of a Construction Change Directive to the Owner, the Contractor 
may request payment for Work completed under the Construction Change Directive in Applications for Payment. The 
Architect will make an interim determination for purposes of monthly certification for payment for those costs and 
certify for payment the amount that the Architect determines, in the Architect’s professional judgment, to be 
reasonably justified. The Architect’s interim determination of cost shall adjust the Contract Sum on the same basis as 
a Change Order, subject to the right of either party to disagree and assert a Claim in accordance with Article 15. 
 
§ 7.3.10 When the Owner and Contractor agree with a determination made by the Architect concerning the 
adjustments in the Contract Sum and Contract Time, or otherwise reach agreement upon the adjustments, such 
agreement shall be effective immediately and the Architect will prepare a Change Order. Change Orders may be 
issued for all or any part of a Construction Change Directive. 
 
§ 7.4 Minor Changes in the Work 
The Architect may order minor changes in the Work that are consistent with the intent of the Contract Documents and 
do not involve an adjustment in the Contract Sum or an extension of the Contract Time. The Architect’s order for 
minor changes shall be in writing. If the Contractor believes that the proposed minor change in the Work will affect the 
Contract Sum or Contract Time, the Contractor shall notify the Architect and shall not proceed to implement the 
change in the Work. If the Contractor performs the Work set forth in the Architect’s order for a minor change without 
prior notice to the Architect that such change will affect the Contract Sum or Contract Time, the Contractor waives any 
adjustment to the Contract Sum or extension of the Contract Time. 
 
ARTICLE 8   TIME 
§ 8.1 Definitions 
§ 8.1.1 Unless otherwise provided, Contract Time is the period of time, including authorized 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. 
 
§ 8.1.3 The date of Substantial Completion is the date certified by the Architect in accordance with Section 9.8. 
 
§ 8.1.4 The term “day” as used in the Contract Documents shall mean calendar day unless otherwise specifically 
defined. 
 
§ 8.2 Progress and Completion 
§ 8.2.1 Time limits stated in the Contract Documents are of the essence of the Contract. By executing the Agreement, 
the Contractor confirms that the Contract Time is a reasonable period for performing the Work. 
 
§ 8.2.2 The Contractor shall not knowingly, except by agreement or instruction of the Owner in writing, commence the 
Work prior to the effective date of insurance required to be furnished by the Contractor and Owner. 
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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 (1) an act or neglect 
of the Owner or Architect, of an employee of either, or of a Separate Contractor; (2) by changes ordered in the Work; 
(3) by labor disputes, fire, unusual delay in deliveries, unavoidable casualties, adverse weather conditions documented 
in accordance with Section 15.1.6.2, or other causes beyond the Contractor’s control; (4) by delay authorized by the 
Owner pending mediation and binding dispute resolution; or (5) by other causes that the Contractor asserts, and the 
Architect determines, justify delay, then the Contract Time shall be extended for such reasonable time as the Architect 
may determine. 
 
§ 8.3.2 Claims relating to time shall be made in accordance with applicable provisions of Article 15. 
 
§ 8.3.3 This Section 8.3 does not preclude recovery of damages for delay by either party under other provisions of the 
Contract Documents. 
 
ARTICLE 9   PAYMENTS AND COMPLETION 
§ 9.1 Contract Sum 
§ 9.1.1 The Contract Sum is stated in the Agreement and, including authorized adjustments, is the total amount 
payable by the Owner to the Contractor for performance of the Work under the Contract Documents. 
 
§ 9.1.2 If unit prices are stated in the Contract Documents or subsequently agreed upon, and if quantities originally 
contemplated are materially changed so that application of such unit prices to the actual quantities causes substantial 
inequity to the Owner or Contractor, the applicable unit prices shall be equitably adjusted. 
 
§ 9.2 Schedule of Values 
Where the Contract is based on a stipulated sum or Guaranteed Maximum Price, the Contractor shall submit a 
schedule of values to the Architect before the first Application for Payment, allocating the entire Contract Sum to the 
various portions of the Work. The schedule of values shall be prepared in the form, and supported by the data to 
substantiate its accuracy, required by the Architect. This schedule, unless objected to by the Architect, shall be used as 
a basis for reviewing the Contractor’s Applications for Payment. Any changes to the schedule of values shall be 
submitted to the Architect and supported by such data to substantiate its accuracy as the Architect may require, and 
unless objected to by the Architect, shall be used as a basis for reviewing the Contractor’s subsequent Applications for 
Payment. 
 
§ 9.3 Applications for Payment 
§ 9.3.1 At least ten days before the date established for each progress payment, the Contractor shall submit to the 
Architect an itemized Application for Payment prepared in accordance with the schedule of values, if required under 
Section 9.2, for completed portions of the Work. The application shall be notarized, if required, and supported by all 
data substantiating the Contractor’s right to payment that the Owner or Architect require, such as copies of 
requisitions, and releases and waivers of liens from Subcontractors and suppliers, and shall reflect retainage if 
provided for in the Contract Documents. 
 
§ 9.3.1.1 As provided in Section 7.3.9, such applications may include requests for payment on account of changes in 
the Work that have been properly authorized by Construction Change Directives, or by 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 the Work for which the 
Contractor does not intend to pay a Subcontractor or supplier, unless such Work has been performed by others whom 
the Contractor intends to pay. 
 
§ 9.3.2 Unless otherwise provided in the Contract Documents, payments shall be made on account of materials and 
equipment delivered and suitably stored at the site for subsequent incorporation in the Work. If approved in advance 
by the Owner, payment may similarly be made for materials and equipment suitably stored off the site at a location 
agreed upon in writing. Payment for materials and equipment stored on or off the site shall be conditioned upon 
compliance by the Contractor with procedures satisfactory to the Owner to establish the Owner’s title to such materials 
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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 
encumbrances, in favor of the Contractor, Subcontractors, suppliers, or other persons or entities that 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 (1) issue 
to the Owner a Certificate for Payment in the full amount of the Application for Payment, with a copy to the 
Contractor; or (2) issue to the Owner a Certificate for Payment for such amount as the Architect determines is properly 
due, and notify the Contractor and Owner of the Architect’s reasons for withholding certification in part as provided in 
Section 9.5.1; or (3) withhold certification of the entire Application for Payment, and notify the Contractor and Owner 
of the Architect’s reason for withholding certification in whole as provided in Section 9.5.1. 
 
§ 9.4.2 The issuance of a Certificate for Payment will constitute a representation by the Architect to the Owner, based 
on the Architect’s evaluation of the Work and the data in the Application for Payment, that, to the best of the 
Architect’s knowledge, information, and belief, the Work has progressed to the point indicated, the quality of the 
Work is in accordance with the Contract Documents, and that the Contractor is entitled to payment in the amount 
certified. The foregoing representations are subject to an evaluation of the Work for conformance with the Contract 
Documents upon Substantial Completion, to results of subsequent tests and inspections, to correction of minor 
deviations from the Contract Documents prior to completion, and to specific qualifications expressed by the Architect. 
However, the issuance of a Certificate for Payment will not be a representation that the Architect has (1) made 
exhaustive or continuous on-site inspections to check the quality or quantity of the Work; (2) reviewed construction 
means, methods, techniques, sequences, or procedures; (3) reviewed copies of requisitions received from 
Subcontractors and suppliers and other data requested by the Owner to substantiate the Contractor’s right to payment; 
or (4) made examination to ascertain how or for what purpose the Contractor has used money previously paid on 
account of the Contract Sum. 
 
§ 9.5 Decisions to Withhold Certification 
§ 9.5.1 The Architect may withhold a Certificate for Payment in whole or in part, to the extent reasonably necessary to 
protect the Owner, if in the Architect’s opinion the representations to the Owner required by Section 9.4.2 cannot be 
made. If the Architect is unable to certify payment in the amount of the Application, the Architect will notify the 
Contractor and Owner as provided in Section 9.4.1. If the Contractor and Architect cannot agree on a revised amount, 
the Architect will promptly issue a Certificate for Payment for the amount for which the Architect is able to make such 
representations to the Owner. The Architect may also withhold a Certificate for Payment or, because of subsequently 
discovered evidence, may nullify the whole or a part of a Certificate for Payment previously issued, to such extent as 
may be necessary in the Architect’s opinion to protect the Owner from loss for which the Contractor is responsible, 
including loss resulting from acts and omissions described in Section 3.3.2, because of 

.1 defective Work not remedied; 

.2 third party claims filed or reasonable evidence indicating probable filing of such claims, unless security 
acceptable to the Owner is provided by the Contractor; 

.3 failure of the Contractor to make payments properly to Subcontractors or suppliers for labor, materials 
or equipment; 

.4 reasonable evidence that the Work cannot be completed for the unpaid balance 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 Contract Time, and that the unpaid 
balance would not be adequate to cover actual or liquidated damages for the anticipated delay; or 

.7 repeated failure to carry out the Work in accordance with the Contract Documents.  
 
§ 9.5.2 When either party disputes the Architect’s decision regarding a Certificate for Payment under Section 9.5.1, in 
whole or in part, that party may submit a Claim in accordance with Article 15. 
 
§ 9.5.3 When the reasons for withholding certification are removed, certification will be made for amounts previously 
withheld. 
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§ 9.5.4 If the Architect withholds certification for payment under Section 9.5.1.3, the Owner may, at its sole option, 
issue joint checks to the Contractor and to any Subcontractor or supplier 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 Contractor shall reflect such payment on its next Application 
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. 
 
§ 9.6.2 The Contractor shall pay each Subcontractor, no later than seven days after receipt of payment from the Owner, 
the amount to which the Subcontractor is entitled, reflecting percentages actually retained from payments to the 
Contractor on account of the Subcontractor’s portion of the Work. The Contractor shall, by appropriate agreement 
with each Subcontractor, require each Subcontractor to make payments to Sub-subcontractors in a similar manner. 
 
§ 9.6.3 The Architect will, on request, furnish to a Subcontractor, if practicable, information regarding percentages of 
completion or amounts applied for by the Contractor and action taken thereon by the Architect and Owner on account 
of portions of the Work done by such Subcontractor. 
 
§ 9.6.4 The Owner has the right to request written evidence from the Contractor that the Contractor has properly paid 
Subcontractors and suppliers amounts paid by the Owner to the Contractor for subcontracted Work. If the Contractor 
fails to furnish such evidence within seven days, the Owner shall have the right to contact Subcontractors and suppliers 
to ascertain whether they have been properly paid. Neither the Owner nor Architect shall have an obligation to pay, or 
to see to the payment of money to, a Subcontractor or supplier, except as may otherwise be required by law. 
 
§ 9.6.5 The Contractor’s payments to suppliers shall be treated in a manner similar to that provided in Sections 9.6.2, 
9.6.3 and 9.6.4. 
 
§ 9.6.6 A Certificate for Payment, a progress payment, or partial or entire use or occupancy of the Project by the 
Owner shall not constitute acceptance of Work not in accordance with the Contract Documents. 
 
§ 9.6.7 Unless the Contractor provides the Owner with a payment bond in the full penal sum of the Contract Sum, 
payments received by the Contractor for Work properly performed by Subcontractors or provided by suppliers shall be 
held by the Contractor for those Subcontractors or suppliers who performed Work or furnished materials, or both, 
under contract with the Contractor for which payment was made by the Owner. Nothing contained herein shall require 
money to be placed in a separate account and not commingled with money of the Contractor, create any fiduciary 
liability or tort liability on the part of the Contractor for breach of trust, or entitle any person or entity to an award of 
punitive damages against the Contractor for breach of the requirements of this provision. 
 
§ 9.6.8 Provided the Owner has fulfilled its payment obligations under the Contract Documents, the Contractor shall 
defend and indemnify the Owner from all loss, liability, damage or expense, including reasonable attorney’s fees and 
litigation expenses, arising out of any lien claim or other claim for payment by any Subcontractor or supplier of any 
tier. Upon receipt of notice of a lien claim or other claim for payment, the Owner shall notify the Contractor. If 
approved by the applicable court, when required, the Contractor may substitute a surety bond for the property against 
which the lien or other claim for payment has been asserted. 
 
§ 9.7 Failure of Payment 
If the Architect does not issue a Certificate for Payment, through no fault of the Contractor, within seven days after 
receipt of the Contractor’s Application for Payment, or if the Owner does not pay the Contractor within seven days 
after the date established in the Contract Documents, the amount certified by the Architect or awarded by binding 
dispute resolution, then the Contractor may, upon seven additional days’ notice to the Owner and Architect, stop the 
Work until payment of the amount owing has been received. The Contract Time shall be extended appropriately and 
the Contract Sum shall be increased by the amount of the Contractor’s reasonable costs of shutdown, delay and 
start-up, plus interest as provided for in the Contract Documents. 
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§ 9.8 Substantial Completion 
§ 9.8.1 Substantial Completion is the stage in the progress of the Work when the Work or designated portion thereof is 
sufficiently complete in accordance with the Contract Documents so that the Owner can occupy or utilize the Work for 
its intended use. 
 
§ 9.8.2 When the Contractor considers that the Work, or a portion thereof which the Owner agrees to accept 
separately, is substantially complete, the Contractor shall prepare and submit to the Architect a comprehensive list of 
items to be completed or corrected prior to final payment. Failure to include an item on such list does not alter the 
responsibility of the Contractor to complete all Work in accordance with the Contract Documents. 
 
§ 9.8.3 Upon receipt of the Contractor’s list, the Architect will make an inspection to determine whether the Work or 
designated portion thereof is substantially complete. If the Architect’s inspection discloses any item, whether or not 
included on the Contractor’s list, which is not sufficiently complete in accordance with the Contract Documents so 
that the Owner can occupy or utilize the Work or designated portion thereof for its intended use, the Contractor shall, 
before issuance of the Certificate of Substantial Completion, complete or correct such item upon notification by the 
Architect. In such case, the Contractor shall then submit a request for another inspection by the Architect to determine 
Substantial Completion. 
 
§ 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; establish responsibilities of the 
Owner and Contractor for security, maintenance, heat, utilities, damage to the Work and insurance; and 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 the Certificate. Upon such acceptance, and consent of surety if any, 
the Owner shall make payment of retainage applying to the Work or designated portion thereof. Such payment shall be 
adjusted for Work that is incomplete or not in accordance with the requirements of the Contract Documents. 
 
§ 9.9 Partial Occupancy or Use 
§ 9.9.1 The Owner may occupy or use any completed or partially completed portion of the Work at any stage when 
such portion is designated by separate agreement with the Contractor, provided such occupancy or use is consented to 
by the insurer and authorized by public authorities having jurisdiction over the Project. Such partial occupancy or use 
may commence whether or not the portion is substantially complete, provided the Owner and Contractor have 
accepted in writing the responsibilities assigned to each of them for payments, retainage, if any, security, maintenance, 
heat, utilities, damage to the Work and insurance, and have agreed in writing concerning the period for correction of 
the Work and commencement of warranties required by the Contract Documents. When the Contractor considers a 
portion substantially complete, the Contractor shall prepare and submit a list to the Architect as provided under 
Section 9.8.2. Consent of the Contractor to partial occupancy or use shall not be unreasonably withheld. The stage of 
the progress of the Work shall be determined by written agreement between the Owner and Contractor or, if no 
agreement is reached, by decision of the Architect. 
 
§ 9.9.2 Immediately prior to such partial occupancy or use, the Owner, Contractor, and Architect shall jointly inspect 
the area to be occupied or portion of the Work to be used in order to determine and record the condition of the Work. 
 
§ 9.9.3 Unless otherwise agreed upon, partial occupancy or use of a portion or portions of the Work shall not constitute 
acceptance of Work not complying with the requirements of the Contract Documents. 
 
§ 9.10 Final Completion and Final Payment 
§ 9.10.1 Upon receipt of the Contractor’s notice that the Work is ready for final inspection and acceptance and upon 
receipt of a final Application for Payment, the Architect will promptly make such inspection. When the Architect finds 
the Work acceptable under the Contract Documents and the Contract fully performed, the Architect will promptly 
issue a final Certificate for Payment stating that to the best of the Architect’s knowledge, information and belief, and 
on the basis of the Architect’s on-site visits and inspections, the Work has been completed in accordance with the 
Contract Documents and that the entire balance found to be due the Contractor and noted in the final Certificate is due 
and payable. The Architect’s final Certificate for Payment will constitute a further representation that conditions listed 
in Section 9.10.2 as precedent to the Contractor’s being entitled to final payment have been fulfilled. 
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§ 9.10.2 Neither final payment nor any remaining retained percentage shall become due until the Contractor submits to 
the Architect (1) an affidavit that payrolls, bills for materials and equipment, and other indebtedness connected with 
the Work for which the Owner or the Owner’s property might be responsible or encumbered (less amounts withheld 
by Owner) have been paid or otherwise satisfied, (2) a certificate evidencing that insurance required by the Contract 
Documents to remain in force after final payment is currently in effect, (3) a written statement that the Contractor 
knows of no 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, (5) documentation of any special warranties, such as manufacturers’ 
warranties or specific Subcontractor warranties, and (6) if required by the Owner, other data establishing payment or 
satisfaction of obligations, such as receipts and 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, claim, security interest, or encumbrance. If a lien, 
claim, security interest, or encumbrance 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 the lien, claim, security interest, or 
encumbrance, including all costs and reasonable attorneys’ fees. 
 
§ 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, corrected, 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 the surety to payment of the balance due for that 
portion of the Work fully completed and accepted shall be submitted by the Contractor to the Architect prior to 
certification of such payment. Such payment shall be made under terms and conditions governing final payment, 
except that it shall not constitute a waiver of Claims. 
 
§ 9.10.4 The making of final payment shall constitute a waiver of Claims by the Owner except those arising from 

.1 liens, Claims, security interests, or encumbrances arising out of the Contract and unsettled; 

.2 failure of the Work to comply with the requirements of the Contract Documents;  

.3 terms of special warranties required by the Contract Documents; or 

.4 audits performed by the Owner, if permitted by the Contract Documents, after final payment. 
 
§ 9.10.5 Acceptance of final payment by the Contractor, a Subcontractor, or a supplier, shall constitute a waiver of 
claims by that payee except those previously made in writing and identified by that payee as unsettled at the time of 
final Application for Payment. 
 
ARTICLE 10   PROTECTION OF PERSONS AND PROPERTY 
§ 10.1 Safety Precautions and Programs 
The Contractor shall be responsible for initiating, maintaining, and supervising all safety precautions and programs in 
connection with the performance of the Contract. 
 
§ 10.2 Safety of Persons and Property 
§ 10.2.1 The Contractor shall take reasonable precautions for safety of, and shall provide reasonable protection to 
prevent damage, injury, or loss to 

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

.2 the Work and materials and equipment to be incorporated therein, whether in storage on or off the site, 
under care, custody, or control of the Contractor, a Subcontractor, or a Sub-subcontractor; and 

.3 other property at the site or adjacent thereto, such as trees, shrubs, lawns, walks, pavements, roadways, 
structures, and utilities not designated for removal, relocation, or replacement in the course of 
construction. 

 
§ 10.2.2 The Contractor shall comply with, and give notices required by applicable laws, statutes, ordinances, codes, 
rules and regulations, and lawful orders of public authorities, bearing on safety of persons or property or their 
protection from damage, injury, or loss. 
 
§ 10.2.3 The Contractor shall implement, erect, and maintain, as required by existing conditions and performance of 
the Contract, reasonable safeguards for safety and protection, including posting danger signs and other warnings 
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against hazards; promulgating safety regulations; and notifying the owners and users of adjacent sites and utilities of 
the safeguards. 
 
§ 10.2.4 When use or storage of explosives or other hazardous materials or equipment, or unusual methods are 
necessary for execution of the Work, the Contractor shall exercise utmost care and carry on such activities under 
supervision of properly qualified personnel. 
 
§ 10.2.5 The Contractor shall promptly remedy damage and loss (other than damage or loss insured under property 
insurance required by the Contract Documents) to property referred to in Sections 10.2.1.2 and 10.2.1.3 caused in 
whole or in part by the Contractor, a Subcontractor, a Sub-subcontractor, or anyone directly or indirectly employed by 
any of them, or by anyone for whose acts they may be liable and for which the Contractor is responsible under 
Sections 10.2.1.2 and 10.2.1.3. The Contractor may make a Claim for the cost to remedy the damage or loss to the 
extent such damage or loss is 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. 
 
§ 10.2.6 The Contractor shall designate a responsible member of the Contractor’s organization at the site whose duty 
shall be the prevention of accidents. This person shall be the Contractor’s superintendent unless otherwise designated 
by the Contractor in writing to the Owner and Architect. 
 
§ 10.2.7 The Contractor shall not permit any part of the construction or site to be loaded so as to cause damage or 
create an unsafe condition. 
 
§ 10.2.8 Injury or Damage to Person or Property 
If either party suffers injury or damage to person or property because of an act or omission of the other party, or of 
others for whose acts such party is legally responsible, notice of the injury or damage, whether or not insured, shall be 
given to the other party within a reasonable time not exceeding 21 days after discovery. The notice shall provide 
sufficient detail to enable the other party to investigate the matter. 
 
§ 10.3 Hazardous Materials and Substances 
§ 10.3.1 The Contractor is responsible for compliance with any requirements included in the Contract Documents 
regarding hazardous materials or substances. If the Contractor encounters a hazardous material or substance not 
addressed in the Contract Documents and if reasonable precautions will be inadequate to prevent foreseeable bodily 
injury or death to persons resulting from a material or substance, including but not limited to asbestos or 
polychlorinated biphenyl (PCB), encountered on the site by the Contractor, the Contractor shall, upon recognizing the 
condition, immediately stop Work in the affected area and notify the Owner and Architect of the condition. 
 
§ 10.3.2 Upon receipt of the Contractor’s notice, the Owner shall obtain the services of a licensed laboratory to verify 
the presence or absence of the material or substance reported by the Contractor and, in the event such material or 
substance is found to be present, to cause it to be rendered harmless. Unless otherwise required by the Contract 
Documents, the Owner shall furnish in writing to the Contractor and Architect the names and qualifications of persons 
or entities who are to perform tests verifying the presence or absence of the material or substance or who are to 
perform the task of removal or safe containment of the material or substance. The Contractor and the Architect will 
promptly reply to the Owner in writing stating whether or not either has reasonable objection to the persons or entities 
proposed by the Owner. If either the Contractor or Architect has an objection to a person or entity proposed by the 
Owner, the Owner shall propose another to whom the Contractor and the Architect have no reasonable objection. 
When the material or substance has been rendered harmless, Work in the affected area shall resume upon written 
agreement of the Owner and Contractor. By Change Order, the Contract Time shall be extended appropriately and the 
Contract Sum shall be increased by the amount of the Contractor’s reasonable additional costs of shutdown, delay, and 
start-up. 
 
§ 10.3.3 To the fullest extent permitted by law, the Owner shall indemnify and hold harmless the Contractor, 
Subcontractors, Architect, Architect’s consultants, and agents and employees of any of them from and against claims, 
damages, losses, and expenses, including but not limited to attorneys’ fees, arising out of or resulting from 
performance of the Work in the affected area if in fact the material or substance presents the risk of bodily injury or 
death as described in Section 10.3.1 and has not been rendered harmless, 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 
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(other than the Work itself), except to the extent that such damage, loss, or expense is due to the fault or negligence of 
the party seeking indemnity. 
 
§ 10.3.4 The Owner shall not be responsible under this Section 10.3 for hazardous materials or substances the 
Contractor brings to the site unless such materials or substances are required by the Contract Documents. The Owner 
shall be responsible for hazardous materials or substances required by the Contract Documents, except to the extent of 
the Contractor’s fault or negligence in the use and handling of such materials or substances. 
 
§ 10.3.5 The Contractor shall reimburse the Owner for the cost and expense the Owner incurs (1) for remediation of 
hazardous materials or substances 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 fault 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 reimburse the Contractor for all cost and expense thereby incurred. 
 
§ 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 Insurance and Bonds 
§ 11.1.1 The Contractor shall purchase and maintain insurance of the types and limits of liability, containing the 
endorsements, and subject to the terms and conditions, as described in the Agreement or elsewhere in the Contract 
Documents. The Contractor shall purchase and maintain the required insurance from an insurance company or 
insurance companies lawfully authorized to issue insurance in the jurisdiction where the Project is located. The 
Owner, Architect, and Architect’s consultants shall be named as additional insureds under the Contractor’s 
commercial general liability policy or as otherwise described in the Contract Documents. 
 
§ 11.1.2 The Contractor shall provide surety bonds of the types, for such penal sums, and subject to such terms and 
conditions as required by the Contract Documents. The Contractor shall purchase and maintain the required bonds 
from a company or companies lawfully authorized to issue surety bonds in the jurisdiction where the Project is located. 
 
§ 11.1.3 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. 
 
§ 11.1.4 Notice of Cancellation or Expiration of Contractor’s Required Insurance. Within three (3) business days of the 
date the Contractor becomes aware of an impending or actual cancellation or expiration of any insurance required by 
the Contract Documents, the Contractor shall provide notice to the Owner of such impending or actual cancellation or 
expiration. Upon receipt of notice from the Contractor, the Owner shall, unless the lapse in coverage arises from an act 
or omission of the Owner, have the right to stop the Work until the lapse in coverage has been cured by the 
procurement of replacement coverage by the Contractor. The furnishing of notice by the Contractor shall not relieve 
the Contractor of any contractual obligation to provide any required coverage. 
 
§ 11.2 Owner’s Insurance 
§ 11.2.1 The Owner shall purchase and maintain insurance of the types and limits of liability, containing the 
endorsements, and subject to the terms and conditions, as described in the Agreement or elsewhere in the Contract 
Documents. The Owner shall purchase and maintain the required insurance from an insurance company or insurance 
companies lawfully authorized to issue insurance in the jurisdiction where the Project is located.  
 
§ 11.2.2 Failure to Purchase Required Property Insurance. If the Owner fails to purchase and maintain the required 
property insurance, with all of the coverages and in the amounts described in the Agreement or elsewhere in the 
Contract Documents, the Owner shall inform the Contractor in writing prior to commencement of the Work. Upon 
receipt of notice from the Owner, the Contractor may delay commencement of the Work and may obtain insurance that 
will protect the interests of the Contractor, Subcontractors, and Sub-Subcontractors in the Work. When the failure to 
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provide coverage has been cured or resolved, the Contract Sum and Contract Time shall be equitably adjusted. In the 
event the Owner fails to procure coverage, the Owner waives all rights against the Contractor, Subcontractors, and 
Sub-subcontractors to the extent the loss to the Owner would have been covered by the insurance to have been 
procured by the Owner. The cost of the insurance shall be charged to the Owner by a Change Order. If the Owner does 
not provide written notice, and the Contractor is damaged by the failure or neglect of the Owner to purchase or 
maintain the required insurance, the Owner shall reimburse the Contractor for all reasonable costs and damages 
attributable thereto. 
 
§ 11.2.3 Notice of Cancellation or Expiration of Owner’s Required Property Insurance. Within three (3) business days of 
the date the Owner becomes aware of an impending or actual cancellation or expiration of any property insurance 
required by the Contract Documents, the Owner shall provide notice to the Contractor of such impending or actual 
cancellation or expiration. Unless the lapse in coverage arises from an act or omission of the Contractor: (1) the 
Contractor, upon receipt of notice from the Owner, shall have the right to stop the Work until the lapse in coverage has 
been cured by the procurement of replacement coverage by either the Owner or the Contractor; (2) the Contract Time 
and Contract Sum shall be equitably adjusted; and (3) the Owner waives all rights against the Contractor, 
Subcontractors, and Sub-subcontractors to the extent any loss to the Owner would have been covered by the insurance 
had it not expired or been cancelled. If the Contractor purchases replacement coverage, the cost of the insurance shall 
be charged to the Owner by an appropriate Change Order. The furnishing of notice by the Owner shall not relieve the 
Owner of any contractual obligation to provide required insurance. 
 
§ 11.3 Waivers of Subrogation 
§ 11.3.1 The Owner and Contractor waive all rights against (1) each other and any of their subcontractors, 
sub-subcontractors, agents, and employees, each of the other; (2) the Architect and Architect’s consultants; and (3) 
Separate Contractors, if any, and any of their subcontractors, sub-subcontractors, agents, and employees, for damages 
caused by fire, or other causes of loss, to the extent those losses are covered by property insurance required by the 
Agreement or other property insurance applicable to the Project, except such rights as they have to proceeds of such 
insurance. The Owner or Contractor, as appropriate, shall require similar written waivers in favor of the individuals 
and entities identified above from the Architect, Architect’s consultants, Separate Contractors, subcontractors, and 
sub-subcontractors. The policies of insurance purchased and maintained by each person or entity agreeing to waive 
claims pursuant to this section 11.3.1 shall not prohibit this waiver of subrogation. This waiver of subrogation shall be 
effective as to a person or entity (1) even though that person or entity would otherwise have a duty of indemnification, 
contractual or otherwise, (2) even though that person or entity did not pay the insurance premium directly or indirectly, 
or (3) whether or not the person or entity had an insurable interest in the damaged property. 
 
§ 11.3.2 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 
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, to the extent permissible by such policies, the Owner waives all rights in 
accordance with the terms of Section 11.3.1 for damages caused by fire or other causes of loss covered by this separate 
property insurance. 
 
§ 11.4 Loss of Use, Business Interruption, and Delay in Completion Insurance 
The Owner, at the Owner’s option, may purchase and maintain insurance that will protect the Owner against loss of 
use of the Owner’s property, or the inability to conduct normal operations, due to fire or other causes of loss. The 
Owner waives all rights of action against the Contractor and Architect for loss of use of the Owner’s property, due to 
fire or other hazards however caused. 
 
§11.5 Adjustment and Settlement of Insured Loss 
§ 11.5.1 A loss insured under the property insurance required by the Agreement shall be adjusted by the Owner as 
fiduciary and made payable to the Owner as fiduciary for the insureds, as their interests may appear, subject to 
requirements of any applicable mortgagee clause and of Section 11.5.2. The Owner shall pay the Architect and 
Contractor their just shares of insurance proceeds received by the Owner, and by appropriate agreements the Architect 
and Contractor shall make payments to their consultants and Subcontractors in similar manner. 
 
§ 11.5.2 Prior to settlement of an insured loss, the Owner shall notify the Contractor of the terms of the proposed 
settlement as well as the proposed allocation of the insurance proceeds. The Contractor shall have 14 days from receipt 
of notice to object to the proposed settlement or allocation of the proceeds. If the Contractor does not object, the 
Owner shall settle the loss and the Contractor shall be bound by the settlement and allocation. Upon receipt, the Owner 



AIA Document A201® – 2017. Copyright © 1911, 1915, 1918, 1925, 1937, 1951, 1958, 1961, 1963, 1966, 1970, 1976, 1987, 1997, 2007 and 2017 by The 
American Institute of Architects. All rights reserved. The “American Institute of Architects,” “AIA,” the AIA Logo, "A201," and “AIA Contract 
Documents” are registered trademarks and may not be used without permission. This draft was produced by AIA software at 17:11:12 ET on 10/10/2021 
under Order No.2114249652 which expires on 10/09/2022, is not for resale, is licensed for one-time use only, and may only be used in accordance 
with the AIA Contract Documents® Terms of Service. To report copyright violations, e-mail copyright@aia.org. 
User Notes:  (1633837872) 

 
33 

 

shall deposit the insurance proceeds in a separate account and make the appropriate distributions. Thereafter, if no 
other agreement is made or the Owner does not terminate the Contract for convenience, the Owner and Contractor 
shall execute a Change Order for reconstruction of the damaged or destroyed Work in the amount allocated for that 
purpose. If the Contractor timely objects to either the terms of the proposed settlement or the allocation of the 
proceeds, the Owner may proceed to settle the insured loss, and any dispute between the Owner and Contractor arising 
out of the settlement or allocation of the proceeds shall be resolved pursuant to Article 15. Pending resolution of any 
dispute, the Owner may issue a Construction Change Directive for the reconstruction of the damaged or destroyed 
Work. 
 
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, if requested 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. 
 
§ 12.1.2 If 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, the Contractor shall be entitled to an equitable adjustment to the 
Contract Sum and Contract Time as may be appropriate. If such Work is not in accordance with the Contract 
Documents, the costs of uncovering the Work, and the cost of correction, shall be at the Contractor’s expense. 
 
§ 12.2 Correction of Work 
§ 12.2.1 Before Substantial Completion 
The Contractor shall promptly correct Work rejected by the Architect or failing to conform to the requirements of the 
Contract Documents, discovered before Substantial Completion and whether or not fabricated, installed or completed. 
Costs of correcting such rejected Work, including additional testing and inspections, the cost of uncovering and 
replacement, and compensation for the Architect’s services and expenses made necessary thereby, shall be at the 
Contractor’s expense. 
 
§ 12.2.2 After Substantial Completion 
§ 12.2.2.1 In addition to the Contractor’s obligations under Section 3.5, if, within one year after the date of Substantial 
Completion of the Work or designated portion thereof or after the date for commencement of warranties established 
under Section 9.9.1, or by terms of any applicable special warranty required by the Contract Documents, any of the 
Work is found to be not in accordance with the requirements of the Contract Documents, the Contractor shall correct it 
promptly after receipt of notice from the Owner to do so, unless the Owner has previously given the Contractor a 
written acceptance of such condition. The Owner shall give such notice promptly after discovery of the condition. 
During the one-year period for correction of Work, if the Owner fails to notify the Contractor and give the Contractor 
an opportunity to make the correction, the Owner waives the rights to require correction by the Contractor and to make 
a claim for breach of warranty. If the Contractor fails to correct nonconforming Work within a reasonable time during 
that period after receipt of notice from the Owner or Architect, the Owner may correct it in accordance with 
Section 2.5. 
 
§ 12.2.2.2 The one-year period for correction of Work shall be extended with respect to portions of Work first 
performed after Substantial Completion by the period of time between Substantial 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 corrective Work 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 accordance with the 
requirements of the Contract Documents and are neither corrected by the Contractor nor accepted by the Owner. 
 
§ 12.2.4 The Contractor shall bear the cost of correcting destroyed or damaged construction of the Owner or Separate 
Contractors, whether completed or partially completed, caused by the Contractor’s correction or removal of Work that 
is not in accordance with the requirements of the Contract Documents. 
 
§ 12.2.5 Nothing contained in this Section 12.2 shall be construed to establish a period of limitation with respect to 
other obligations the Contractor has under the Contract Documents. Establishment of the one-year period for 
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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. 
 
§ 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, excluding that jurisdiction’s 
choice of law rules. If the parties have selected arbitration as the method of binding dispute resolution, the Federal 
Arbitration Act shall govern Section 15.4. 
 
§ 13.2 Successors and Assigns 
§ 13.2.1 The Owner and Contractor respectively bind themselves, their partners, successors, assigns, and legal 
representatives to covenants, agreements, and obligations contained in the Contract Documents. Except as provided in 
Section 13.2.2, neither party to the Contract shall assign the Contract as a whole without written consent of the other. 
If either party attempts to make an assignment without such consent, that party shall nevertheless remain legally 
responsible for all obligations under the Contract. 
 
§ 13.2.2 The Owner may, without consent of the Contractor, assign the Contract to a lender providing construction 
financing for the Project, if the lender assumes the Owner’s rights and obligations under the Contract Documents. The 
Contractor shall execute all consents reasonably required to facilitate the assignment. 
 
§ 13.3 Rights and Remedies 
§ 13.3.1 Duties and obligations imposed by the Contract Documents and rights and remedies available thereunder 
shall be in addition to and not a limitation of duties, obligations, rights, and remedies otherwise imposed or available 
by law. 
 
§ 13.3.2 No action or failure to act by the Owner, Architect, or Contractor shall constitute a waiver of a right or duty 
afforded them under the Contract, nor shall such action or failure to act constitute approval of or acquiescence in a 
breach thereunder, except as may be specifically agreed upon in writing. 
 
§ 13.4 Tests and Inspections 
§ 13.4.1 Tests, inspections, and approvals of portions of the Work shall be made as required by the Contract 
Documents and by applicable laws, statutes, ordinances, codes, rules, and regulations or lawful orders of public 
authorities. Unless otherwise provided, the Contractor shall make arrangements for such tests, inspections, and 
approvals with an independent testing laboratory or entity acceptable to the Owner, or with the appropriate public 
authority, and shall bear all related costs of tests, inspections, and approvals. The Contractor shall give the Architect 
timely notice of when and where tests and inspections are to be made so that the Architect may be present for such 
procedures. The Owner shall bear costs of tests, inspections, or approvals that do not become requirements until after 
bids are received or negotiations concluded. The Owner shall directly arrange and pay for tests, inspections, or 
approvals where building codes or applicable laws or regulations so require. 
 
§ 13.4.2 If the Architect, Owner, or public authorities having jurisdiction determine that portions of the Work require 
additional testing, inspection, or approval not included under Section 13.4.1, 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 13.4.3, shall be at the Owner’s expense. 
 
§ 13.4.3 If procedures for testing, inspection, or approval under Sections 13.4.1 and 13.4.2 reveal failure of the 
portions of the Work to comply with requirements established by the Contract Documents, all costs made necessary by 
such failure, including those of repeated procedures and compensation for the Architect’s services and expenses, shall 
be at the Contractor’s expense. 
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§ 13.4.4 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. 
 
§ 13.4.5 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. 
 
§ 13.4.6 Tests or inspections conducted pursuant to the Contract Documents shall be made promptly to avoid 
unreasonable delay in the Work. 
 
§ 13.5 Interest 
Payments due and unpaid under the Contract Documents shall bear interest from the date payment is due at the rate the 
parties agree upon in writing or, in the absence thereof, at the legal rate prevailing from time to time at the place where 
the Project is located. 
 
ARTICLE 14   TERMINATION OR SUSPENSION OF THE CONTRACT 
§ 14.1 Termination by the Contractor 
§ 14.1.1 The Contractor may terminate the Contract if the Work is stopped for a period of 30 consecutive days through 
no act or fault of the Contractor, a Subcontractor, a Sub-subcontractor, their agents or employees, or any other persons 
or entities performing portions of the Work, for any of the following reasons: 

.1 Issuance of an order of a court or other public authority having jurisdiction that requires all Work to be 
stopped; 

.2 An act of government, such as a declaration of national emergency, that requires all Work to be 
stopped; 

.3 Because the Architect has not issued a Certificate for Payment and has not notified the Contractor of the 
reason for withholding certification as provided in Section 9.4.1, or because the Owner has not made 
payment on a Certificate for Payment within the time stated in the Contract Documents; or 

.4 The Owner has failed to furnish to the Contractor reasonable evidence as required by Section 2.2. 
 
§ 14.1.2 The Contractor may terminate the Contract if, through no act or fault of the Contractor, a Subcontractor, a 
Sub-subcontractor, their agents or employees, or any other persons or entities performing portions of the Work, 
repeated suspensions, delays, or interruptions of the entire Work by the Owner as described in Section 14.3, constitute 
in the aggregate more than 100 percent of the total number of days scheduled for completion, or 120 days in any 
365-day period, whichever is less. 
 
§ 14.1.3 If one of the reasons described in Section 14.1.1 or 14.1.2 exists, the Contractor may, upon seven days’ notice 
to the Owner and Architect, terminate the Contract and recover from the Owner payment for Work executed, as well as 
reasonable overhead and profit on Work not executed, and costs incurred by reason of such termination.  
 
§ 14.1.4 If the Work is stopped for a period of 60 consecutive days through no act or fault of the Contractor, a 
Subcontractor, a Sub-subcontractor, or their agents or employees or any other persons or entities performing portions 
of the Work 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’ notice 
to the Owner and the Architect, terminate the Contract and recover from the Owner as provided in Section 14.1.3. 
 
§ 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 or suppliers in accordance with the respective agreements 
between the Contractor and the Subcontractors or suppliers; 

.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 reasons described in Section 14.2.1 exist, and upon certification by the Architect that 
sufficient cause exists to justify such action, the Owner may, without prejudice to any other rights or remedies of the 
Owner and after giving the Contractor and the Contractor’s surety, if any, seven days’ notice, terminate employment 
of the Contractor and may, subject to any prior rights of the surety: 
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.1 Exclude the Contractor from the site and take possession of all materials, equipment, tools, and 
construction equipment and machinery thereon owned by the Contractor; 

.2 Accept assignment of subcontracts pursuant to Section 5.4; and 

.3 Finish the Work by whatever reasonable method the Owner may deem expedient. Upon written request 
of the Contractor, the Owner shall furnish to the Contractor a detailed accounting of the costs incurred 
by the Owner in finishing the Work. 

 
§ 14.2.3 When the Owner terminates the Contract for one of the reasons stated in Section 14.2.1, the Contractor shall 
not be entitled to receive further payment until the Work is finished. 
 
§ 14.2.4 If the unpaid balance of the Contract Sum exceeds costs of finishing the Work, including compensation for 
the Architect’s services and expenses made necessary thereby, and other damages incurred by the Owner and not 
expressly waived, such excess shall be paid to the Contractor. If such costs and damages exceed the unpaid balance, 
the Contractor shall pay the difference to the Owner. The amount to be paid to the Contractor or Owner, as the case 
may be, shall be certified by the Initial Decision Maker, upon application, and this obligation for payment shall survive 
termination of the Contract. 
 
§ 14.3 Suspension by the Owner for Convenience 
§ 14.3.1 The Owner may, without cause, order the Contractor in writing to suspend, delay or interrupt the Work, in 
whole or in part for such period of time as the Owner may determine. 
 
§ 14.3.2 The Contract Sum and Contract Time shall be adjusted for increases in the cost and time caused by 
suspension, delay, or interruption under Section 14.3.1. Adjustment of the Contract Sum shall include profit. No 
adjustment shall be made to the extent 

.1 that performance is, was, or would have been, so suspended, delayed, or interrupted, by another cause 
for which the Contractor is responsible; or 

.2 that an equitable adjustment is made or denied under another provision of the Contract. 
 
§ 14.4 Termination by the Owner for Convenience 
§ 14.4.1 The Owner may, at any time, terminate the Contract for the Owner’s convenience and without cause. 
 
§ 14.4.2 Upon receipt of notice from the Owner of such termination for the Owner’s convenience, the Contractor shall 

.1 cease operations as directed by the Owner in the notice; 

.2 take actions necessary, or that the Owner may direct, for the protection and preservation of the Work; 
and 

.3 except for Work directed to be performed prior to the effective date of termination stated in the notice, 
terminate all existing subcontracts and purchase orders and enter into no further subcontracts and 
purchase orders. 

 
§ 14.4.3 In case of such termination for the Owner’s convenience, the Owner shall pay the Contractor for Work 
properly executed; costs incurred by reason of the termination, including costs attributable to termination of 
Subcontracts; and the termination fee, if any, set forth in the Agreement. 
 
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, a change in the 
Contract Time, 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. This Section 15.1.1 does not require the Owner to 
file a Claim in order to impose liquidated damages in accordance with the Contract Documents. 
 
§ 15.1.2 Time Limits on Claims 
The Owner and Contractor shall commence all Claims and causes of action against the other and arising out of or 
related to the Contract, whether in contract, tort, breach of warranty or otherwise, in accordance with the requirements 
of the binding dispute resolution method selected in the Agreement and within the period specified by applicable law, 
but in any case not more than 10 years after the date of Substantial Completion of the Work. The Owner and 
Contractor waive all Claims and causes of action not commenced in accordance with this Section 15.1.2. 
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§ 15.1.3 Notice of Claims 
§ 15.1.3.1 Claims by either the Owner or Contractor, where the condition giving rise to the Claim is first discovered 
prior to expiration of the period for correction of the Work set forth in Section 12.2.2, shall be initiated by notice to the 
other party and to the Initial Decision Maker with a copy sent to the Architect, if the Architect is not serving as the 
Initial Decision Maker. Claims by either party under this Section 15.1.3.1 shall be initiated within 21 days after 
occurrence of the event giving rise to such Claim or within 21 days after the claimant first recognizes the condition 
giving rise to the Claim, whichever is later. 
 
§ 15.1.3.2 Claims by either the Owner or Contractor, where the condition giving rise to the Claim is first discovered 
after expiration of the period for correction of the Work set forth in Section 12.2.2, shall be initiated by notice to the 
other party. In such event, no decision by the Initial Decision Maker is required. 
 
§ 15.1.4 Continuing Contract Performance 
§ 15.1.4.1 Pending final resolution of a Claim, except as otherwise agreed in writing or as provided in Section 9.7 and 
Article 14, the Contractor shall proceed diligently with performance of the Contract and the Owner shall continue to 
make payments in accordance with the Contract Documents.  
 
§ 15.1.4.2 The Contract Sum and Contract Time shall be adjusted in accordance with the Initial Decision Maker’s 
decision, subject to the right of either party to proceed in accordance with this Article 15. The Architect will issue 
Certificates for Payment in accordance with the decision of the Initial Decision Maker. 
 
§ 15.1.5 Claims for Additional Cost 
If the Contractor wishes to make a Claim for an increase in the Contract Sum, notice as provided in Section 15.1.3 
shall be given before proceeding to execute the portion of the Work that is the subject of the Claim. Prior notice is not 
required for Claims relating to an emergency endangering life or property arising under Section 10.4. 
 
§ 15.1.6 Claims for Additional Time 
§ 15.1.6.1 If the Contractor wishes to make a Claim for an increase in the Contract Time, notice as provided in Section 
15.1.3 shall be given. The Contractor’s Claim shall include an estimate of cost and of probable effect of delay on 
progress of the Work. In the case of a continuing delay, only one Claim is necessary. 
 
§ 15.1.6.2 If adverse weather conditions are the basis for a Claim for additional time, such Claim shall be documented 
by data substantiating that weather conditions were abnormal for the period of time, could not have been reasonably 
anticipated, and had an adverse effect on the scheduled construction. 
 
§ 15.1.7 Waiver of Claims for Consequential Damages 
The Contractor and Owner waive Claims against each other for consequential damages arising out of or relating to this 
Contract. This mutual waiver includes 

.1 damages incurred by the Owner for rental expenses, for losses of use, income, profit, financing, 
business and reputation, and for loss of management or employee productivity or of the services of such 
persons; and 

.2 damages incurred by the Contractor for principal office expenses including the compensation of 
personnel stationed there, for losses of financing, business and reputation, and for loss of profit, except 
anticipated profit arising directly from the Work. 

 
This mutual waiver is applicable, without limitation, to all consequential damages due to either party’s termination in 
accordance with Article 14. Nothing contained in this Section 15.1.7 shall be deemed to preclude assessment of 
liquidated damages, when applicable, in accordance with the requirements of the Contract Documents. 
 
§ 15.2 Initial Decision 
§ 15.2.1 Claims, excluding those where the condition giving rise to the Claim is first discovered after expiration of the 
period for correction of the Work set forth in Section 12.2.2 or arising under Sections 10.3, 10.4, and 11.5, 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. If an initial decision has not been rendered within 
30 days after the Claim has been referred to the Initial Decision Maker, the party asserting the Claim may demand 
mediation and binding dispute resolution without a decision having been rendered. Unless the Initial Decision Maker 
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and all affected parties agree, the Initial Decision Maker will not decide disputes between the Contractor and persons 
or entities other than the Owner. 
 
§ 15.2.2 The Initial Decision Maker will review Claims and within ten days of the receipt of a Claim take one or more 
of the following actions: (1) request additional supporting data from the claimant or a response with supporting data 
from the other party, (2) reject the Claim in whole or in part, (3) approve the Claim, (4) suggest a compromise, or (5) 
advise the parties that the Initial Decision Maker is unable to resolve the Claim if the Initial Decision Maker lacks 
sufficient information to evaluate the merits of the Claim or if the Initial Decision Maker concludes that, in the Initial 
Decision Maker’s sole discretion, it would be inappropriate for the Initial Decision Maker to resolve the Claim. 
 
§ 15.2.3 In evaluating Claims, the Initial Decision Maker may, but shall not be obligated to, consult with or seek 
information from either party or from persons with special knowledge or expertise who may assist the Initial Decision 
Maker in rendering a decision. The Initial Decision Maker may request the Owner to authorize retention of such 
persons at the Owner’s expense. 
 
§ 15.2.4 If the Initial Decision Maker requests a party to provide a response to a Claim or to furnish additional 
supporting data, such party shall respond, within ten days after receipt of the request, and shall either (1) provide a 
response on the requested supporting data, (2) advise the Initial Decision Maker when the response or supporting data 
will be furnished, or (3) advise the Initial Decision Maker that no supporting data will be furnished. Upon receipt of 
the response or supporting data, if any, the Initial Decision Maker will either reject or approve the Claim in whole or in 
part. 
 
§ 15.2.5 The Initial Decision Maker will render an initial decision approving or rejecting the Claim, or indicating that 
the Initial Decision Maker is unable to resolve the Claim. This initial decision shall (1) be in writing; (2) state the 
reasons therefor; and (3) notify the parties and the Architect, if the Architect is not serving as the Initial Decision 
Maker, of any change in the Contract Sum or Contract Time or both. The initial decision shall be final and binding on 
the parties but subject to mediation and, if the parties fail to resolve their dispute through mediation, to binding dispute 
resolution. 
 
§ 15.2.6 Either party may file for mediation of an initial decision at any time, subject to the terms of Section 15.2.6.1. 
 
§ 15.2.6.1 Either party may, within 30 days from the date of receipt of an initial decision, demand in writing that the 
other party file for mediation. If such a demand is made and the party receiving the demand fails to file for mediation 
within 30 days after receipt thereof, then both parties waive their rights to mediate or pursue binding dispute resolution 
proceedings with respect to the initial decision. 
 
§ 15.2.7 In the event of a Claim against the Contractor, the Owner may, but is not obligated to, notify the surety, if any, 
of the nature and amount of the Claim. If the Claim relates to a possibility of a Contractor’s default, the Owner may, 
but is not obligated to, notify the surety and request the surety’s assistance in resolving the controversy. 
 
§ 15.2.8 If a Claim relates to or is the subject of a mechanic’s lien, the party asserting such Claim may proceed in 
accordance with applicable law to comply with the lien notice or filing deadlines. 
 
§ 15.3 Mediation 
§ 15.3.1 Claims, disputes, or other matters in controversy arising out of or related to the Contract, except those waived 
as provided for in Sections 9.10.4, 9.10.5, and 15.1.7, shall be subject to mediation as a condition precedent to binding 
dispute resolution. 
 
§ 15.3.2 The parties shall endeavor to resolve their Claims by mediation which, unless the parties mutually agree 
otherwise, shall be administered by the American Arbitration Association in accordance with its Construction Industry 
Mediation Procedures in effect on the date of the Agreement. A request for mediation shall be made in writing, 
delivered to the other party to the Contract, and filed with the person or entity administering the mediation. The request 
may be made concurrently with the filing of binding dispute resolution proceedings but, in such event, mediation shall 
proceed in advance of binding dispute resolution proceedings, which shall be stayed pending mediation for a period of 
60 days from the date of filing, unless stayed for a longer period by agreement of the parties or court order. If an 
arbitration is stayed pursuant to this Section 15.3.2, the parties may nonetheless proceed to the selection of the 
arbitrator(s) and agree upon a schedule for later proceedings. 
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§ 15.3.3 Either party may, within 30 days from the date that mediation has been concluded without resolution of the 
dispute or 60 days after mediation has been demanded without resolution of the dispute, demand in writing that the 
other party file for binding dispute resolution.  If such a demand is made and the party receiving the demand fails to 
file for binding dispute resolution within 60 days after receipt thereof, then both parties waive their rights to binding 
dispute resolution proceedings with respect to the initial decision. 
 
§ 15.3.4 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. The Arbitration shall be conducted in the place where the 
Project is located, unless another location is mutually agreed upon. A demand for arbitration shall be made in writing, 
delivered to the other party to the Contract, and filed with the person or entity administering the arbitration. The party 
filing a notice of demand for arbitration must assert in the demand all Claims then known to that party on which 
arbitration is permitted to be demanded. 
 
§ 15.4.1.1 A demand for arbitration shall be made no earlier than concurrently with the filing of a request for 
mediation, but in no event shall it be made after the date when the institution of legal or equitable proceedings based on 
the Claim would be barred by the applicable statute of limitations. For statute of limitations purposes, receipt of a 
written demand for arbitration by the person or entity administering the arbitration shall constitute the institution of 
legal or equitable proceedings based on the Claim. 
 
§ 15.4.2 The award rendered by the arbitrator or arbitrators shall be final, and judgment may be entered upon it in 
accordance with applicable law in any court having jurisdiction thereof. 
 
§ 15.4.3 The foregoing agreement to arbitrate and other agreements to arbitrate with an additional person or entity duly 
consented to by parties to the Agreement, shall be specifically enforceable under applicable law in any court having 
jurisdiction thereof. 
 
§ 15.4.4 Consolidation or Joinder  
§ 15.4.4.1 Subject to the rules of the American Arbitration Association or other applicable arbitration rules, either 
party may consolidate an arbitration conducted under this Agreement with any other arbitration to which it is a party 
provided that (1) the arbitration agreement governing the other arbitration permits consolidation, (2) the arbitrations to 
be consolidated substantially involve common questions of law or fact, and (3) the arbitrations employ materially 
similar procedural rules and methods for selecting arbitrator(s). 
 
§ 15.4.4.2 Subject to the rules of the American Arbitration Association or other applicable arbitration rules, either 
party may include by joinder persons or entities substantially involved in a common question of law or fact whose 
presence is required if complete relief is to be accorded in arbitration, provided that the party sought to be joined 
consents in writing to such joinder. Consent to arbitration involving an additional person or entity shall not constitute 
consent to arbitration of any claim, dispute or other matter in question not described in the written consent. 
 
§ 15.4.4.3 The Owner and Contractor grant to any person or entity made a party to an arbitration conducted under this 
Section 15.4, whether by joinder or consolidation, the same rights of joinder and consolidation as those of the Owner 
and Contractor under this Agreement. 
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EQUAL OPPORTUNITY DISCLOSURE FORM 00820- 1 

EQUAL OPPORTUNITY DISCLOSURE FORM 
 

ARKANSAS TECH UNIVERSITY 
Procurement and Risk Management Services 

203 West O Street 
Russellville, AR 72801-2222 

 
Act 2157 of 2005 of the Arkansas Regular Legislative Session requires that any business or person 
responding to a Request for Quotation (Bid) submit their most current Equal Employment Opportunity 
policy (EEO Policy).  
 
Although bidders are encouraged to have a viable equal opportunity policy, a written response stating that 
the bidder does not have an EEO Policy will be considered that bidder’s response and will comply with the 
requirement of Act 2157. 
 

 
This is a mandatory requirement when submitting a bid response. Failure to summit an EEO Policy or 
response may result in rejection of your bid. 
 
If you have any questions, please call the Procurement at 479-968-0269.  
 
Thank you.  
 
Jessica Holloway  
Director Procurement and Risk Management Services 
 
 
 
************************************************************************************************************ 
TO BE COMPLETED BY BUSINESS OR PERSON SUBMITTING BID RESPONSE 
 

 
 

 
 
 EO Policy attached 

 
 

 
    
No EEO Policy exists-If no EEO policy exists, a signed statement on company letterhead stating as such 
must be submitted in addition to this form. 

 
 

Name of Company or Person 
 
 
Signature 
 
 
Name (printed or typed) 
 
 
Title 
 
 
Date 
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ILLEGAL IMMIGRANT CERTIFICATION FORM 00830- 1 

 
EMPLOYMENT OF ILLEGAL IMMIGRANTS - CERTIFICATION BY BIDDER 
 

ARKANSAS TECH UNIVERSITY 
Procurement and Risk Management Services 

203 West O Street 
Russellville, AR  72801-2222 

 
TELEPHONE NUMBER 479-968-0269 
 
Act 157 of 2007 of the Arkansas Regular Legislative Session requires that any business or person responding to 
a Request for Proposal (RFP) for professional services, technical and general services or any category of 
construction in which the total dollar value is $25,000 or greater certify, prior to the award of the contract, that 
they do not employ or contract with any illegal immigrants.  Bidders are to certify online at:  
 

https://www.ark.org/dfa/immigrant/index.php/disclosure/submit/new  
 
This is a mandatory requirement.  Failure to certify may result in rejection of your proposal, and no 
award will be made to a vendor who has not so certified.   
 
************************************************************************************************************   
 
TO BE COMPLETED BY BUSINESS OR PERSON SUBMITTING RESPONSE: 
 
Please check the appropriate statement below: 
 
_______ We have certified on-line that we do not employ or contract with any 

illegal immigrants 
Date on-line certification completed:  ___________________________________   

 
_______ We have NOT certified on-line at this time, and we understand that  

no contract can be awarded to our firm until we have done so. 
   

Reason for non-certification:  _________________________________________ 
  

 
Name of Company 

 
 

 
 
Mailing Address 

 
 

 
 
City, State & Zip 

 
 

 
 
Signature 

 
 

 
Name & Title 
(printed or typed) 

 
 

 
 
Date 

 
 

 

https://www.ark.org/dfa/immigrant/index.php/disclosure/submit/new
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CONTRACT AND GRANT DISCLOSURE CERTIFICATION FORM  00850-1 

SECTION 00850 
CONTRACT AND DISCLOSURE CERTIFICATION FORM 

 
 

PART 1 GENERAL 
1.01 SUMMARY 

A. Disclosure. Potential Bidders are hereby notified that any bidder who desires to enter into a contract not exempted from 
the disclosure requirements, that disclosure is a condition of the Contract and that the Owner cannot enter into any such 
contract, nor approve any such contract, for which disclosures are not made and the verbiage of paragraphs a, b, and c 
below will be included in the body of any contract awarded. 

B. Disclosure is required to be a condition of any present or future subcontract for which the total consideration is greater 
than twenty-five thousand dollars ($25,000.00). 

C. The Contractor shall require any present or future subcontractor, for which the subcontract amount is greater than 
$25,000.00 to complete and sign the Contract and Disclosure and Certification. The contractor shall ensure that any 
agreement, current or future between the contractor and a subcontractor for which the total consideration is greater than 
$25,000.00 shall contain the following: 
1. Failure to make any disclosure required by Governor Executive Order 98-04, or any violation of any rule, regulation 

or adopted pursuant to that Order shall be material breach of the term of this subcontract. The party who fails to 
make the required disclosure or who violates the rule, regulation, or policy shall be subject to all legal remedies 
available to the contractor. 

2. The Contractor shall transmit a copy of the subcontractor’s disclosure form to the agency and a statement 
containing the dollar amount of the subcontract within ten (10) days upon receipt of subcontractor’s disclosure. 

PART 2 PRODUCTS (NOT USED) 
PART 3 EXECUTION  
3.01 ATTACHMENT 

A. The Contractor shall fill out, sign, and submit the attached Contract and Grant Disclosure and Certification 
Form with bid package. 

 
END OF SECTION  
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RELEASE OF CLAIMS  00900-1 

SECTION 00900 
RELEASE OF CLAIMS 

  
Comes the undersigned, who does hereby swear and affirm that: 
 

1. My name is:             , and I 

am doing business as:           and my 

legal address is:            

            

2. Except as stated in Paragraph Four (4) below, pursuant to Contract #:     which 

was executed on:      , on the following project:      

             .   

 I have paid and have otherwise satisfied all obligations for all furnished materials and equipment, all work, 

labor and services performed, and for all known claims against the Contractor arising in any manner in 

connection with the performance of the above referenced contract for which the Owner or his property might 

in any way be held responsible.  

 

3. Except as stated in Paragraph Four (4) below, to the best of my knowledge, information and belief, the 

releases or waivers of Claims, attached hereto and incorporated herein, includes the above referenced 

contract, all subcontractors, all suppliers of materials and equipment, and all performers of work, labor or 

services who have or may have claims against any property of the Owner arising in any manner out of the 

performance of the Contract.  

 

4. The Exceptions are: (if none exists, then indicate “none”.  The Contractor shall furnish bond(s) satisfactory 
to the Owner for each exception if so required by the Owner.  

 
              
 

    ________________________________                                   ________________________            
         Affiant’s Signature         Date 
VERIFICATION 
STATE OF:  ARKANSAS 

COUNTY OF:        

Subscribed and Sworn To before me this     day of      20 . 

      

     

Notary Public 

My Commission Expires:  
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CERTIFICATIONS FORM  00 910 - 1  
 

CERTIFICATIONS FORM 
 

In submitting this bid, the undersigned certifies on behalf of its firm and any proposed subcontractors as 
follows:   
 
Eligible Bidder: 
The bidder warrants and represents that neither the Bidder nor its subcontractors: (1) have not within a 
three-year period preceding this Bid been convicted of or had a civil judgment rendered against them for 
commission of fraud or a criminal offense in connection with obtaining, attempting to obtain, or performing 
a public (federal, state or local) transaction or contract under a public transaction; violation of federal or 
state antitrust statutes or commission of embezzlement, theft, forgery, bribery, falsification or destruction 
of records, making false statements, or receiving stolen property; (2) are not presently indicted for or 
otherwise criminally or civilly charged by a governmental entity (federal, state or local) with commission of 
any of the offenses enumerated in item (1) of this certification; and (3) have not within a three-year period 
preceding this bid had one or more public transactions (federal, state or local) terminated for cause or 
default. 
 
Bid Validity: 
If this offer is accepted within ninety (90) calendar days from the due date, to furnish any or all services 
upon which prices are offered at the designated point within the time specified. 
 
Non-Collusion: 
The Bidder has made this Bid independently, without consultation, communication, or agreement for the 
purpose of restricting competition as to any matter relating to this Bid with any other firm or with any other 
competitor. 
 
Non-Conflict: 
The Bidder presents and warrants that no employee, official, board member or family member of the 
Central Arkansas Transit Authority is or will be pecuniarily benefited directly or indirectly in this Contract. 
 
Covenant Against Gratuities: 
The Bidder  nor any of its employees, representatives, or agents have offered or given gratuities (in the 
form of entertainment, gifts, or otherwise) to any director, officer, or employee of the Central Arkansas 
Transit Authority with the view toward securing favorable treatment in the awarding, amending, or the 
making of any determination with respect to the performance of this Contract. 
 
Integrity and Ethics: 
The Bidder has a satisfactory record of integrity and business ethics, in compliance with 49 U.S.C. 
Section 5325(j)(2)(A). 
 
Public Policy: 
The Bidder Is in compliance with the public policies of the Federal Government, as required by 49 U.S.C. 
Section 5325(j)(2)(B). 
 
Administrative and Technical Capacity: 
The Bidder has the necessary organization, experience, accounting, and operational controls, and 
technical skills, or the ability to obtain them, in compliance with 49 U.S.C. Section 5325(j)(2)(D). 
 
Licensing and Taxes: 
The Bidder Is in compliance with applicable licensing and tax laws and regulations. 
 
Financial Resources: 
The Bidder has, or can obtain, sufficient financial resources to perform the contract, as required by 49 U. 
S. C. Section 5325 (j)(2)(D). 
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CERTIFICATIONS FORM  00 910 - 2  
 

Timeliness: 
The Bidder Is able to comply with the required delivery or performance schedule, taking into consideration 
all existing commercial and governmental business commitments. 
 
Performance Record: 
The Bidder is able to provide a satisfactory current and past performance record. 

 
Employment of Illegal Immigrants: 
The Bidder certifies that they will not employ or contract with any illegal immigrants in their contracts with 
the Authority, as required by ACA § 19-11-105. 
 
Certification Signature:   
The Bidder attests to certifications by signature of this document. 
 
 
 
 
             
Signature      Printed Name 
 
             
Title       Date 
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SECTION 01 10 00
SUMMARY

PART 1  GENERAL
1.01 PROJECT

A. Project Name:  ATU West Campus Chilled Water Loop ​
B. Owner's Name:  Arkansas Tech University.
C. Engineer's Name:  Insight Engineering PLLC.

1.02 DESCRIPTION OF ALTERATIONS WORK
A. Scope of demolition and removal work is ​indicated on drawings ​.
B. Scope of alterations work is indicated on drawings.

1.03 OWNER OCCUPANCY
A. Owner intends to continue to occupy adjacent portions of the existing building during the entire

construction period.
B. Owner intends to occupy the Project upon Substantial Completion.
C. Cooperate with Owner to minimize conflict and to facilitate Owner's operations.
D. Schedule the Work to accommodate Owner occupancy.

1.04 CONTRACTOR USE OF SITE AND PREMISES
A. Provide access to and from site as required by law and by Owner:

1. Emergency Building Exits During Construction:  Keep all exits required by code open
during construction period; provide temporary exit signs if exit routes are temporarily
altered.

2. Do not obstruct roadways, sidewalks, or other public ways without permit.
B. Utility Outages and Shutdown:

1. Limit disruption of utility services to hours the building is unoccupied.
2. Do not disrupt or shut down life safety systems, including but not limited to fire sprinklers

and fire alarm system, without 7 days notice to Owner and authorities having jurisdiction.
3. Prevent accidental disruption of utility services to other facilities.
4. Contractor's field office will be located adjacent to the building, directed by Physical Plant

Director. If additional storage is necessary,  consult with Phsyical Plant Director on
available storage. If additional storage is necessary, obtain and pay for storage off site.

5. Maintain existing buildings in safe and weather-tight condition throughout construction
period. Repair any damage on property caused by construction operations. Take
precautions necessary to protect building and building occupants during construction
period. Do not use building toilet facilities.

6. Smoking will not be permitted on campus.
1.05 WORK SEQUENCE

A. Construct Work in stages during the construction period:
1. ​Stage ​ 1:  ​chilled water loop in area of student union construction should be completed

first. ​.
END OF SECTION
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SECTION 01 20 00
PRICE AND PAYMENT PROCEDURES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Procedures for preparation and submittal of applications for progress payments.
1.02 RELATED REQUIREMENTS

A. Section 00 50 00 - Contracting Forms and Supplements:  Forms to be used.
1.03 SCHEDULE OF VALUES

A. Electronic media printout including equivalent information will be considered in lieu of standard
form specified; submit draft to Engineer for approval.

B. Forms filled out by hand will not be accepted.
1.04 APPLICATIONS FOR PROGRESS PAYMENTS

A. Payment Period:  Submit at intervals stipulated in the Agreement.
B. Use Form AIA G702 and Form AIA G703, edition stipulated in the Agreement.
C. Electronic media printout including equivalent information will be considered in lieu of standard

form specified; submit sample to Engineer for approval.
D. Forms filled out by hand will not be accepted.
E. For each item, provide a column for listing each of the following:

1. Item Number.
2. Description of work.
3. Scheduled Values.
4. Previous Applications.
5. Work in Place and Stored Materials under this Application.
6. Authorized Change Orders.
7. Total Completed and Stored to Date of Application.
8. Percentage of Completion.
9. Balance to Finish.
10. Retainage.

F. Execute certification by signature of authorized officer.
G. Submit ​​one electronic ​​​​__________ ​​ hard-copies of each Application for Payment.

1.05 MODIFICATION PROCEDURES
A. For minor changes not involving an adjustment to the Contract Sum or Contract Time, Engineer

will issue instructions directly to Contractor.
B. For other required changes, Engineer will issue a document signed by Owner instructing

Contractor to proceed with the change, for subsequent inclusion in a Change Order.
1. The document will describe the required changes and will designate method of

determining any change in Contract Sum or Contract Time.
2. Promptly execute the change.

C. For changes for which advance pricing is desired, ​Engineer ​ will issue a document that includes
a detailed description of a proposed change with supplementary or revised drawings and
specifications, a change in Contract Time for executing the change ​ with a stipulation of any
overtime work required ​ ​and the period of time during which the requested price will be
considered valid ​.  ​Contractor ​ shall prepare and submit a ​fixed ​ price quotation within ​10 ​ days.

D. Computation of Change in Contract Amount:  As specified in the Agreement and Conditions of
the Contract.
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E. Execution of Change Orders:  Engineer will issue Change Orders for signatures of parties as
provided in the Conditions of the Contract.

1.06 APPLICATION FOR FINAL PAYMENT
A. Prepare Application for Final Payment as specified for progress payments, identifying total

adjusted Contract Sum, previous payments, and sum remaining due.
B. Application for Final Payment will not be considered until the following have been

accomplished:
1. ​Evidence of completion of Project closeout requirements. ​.
2. ​Updated final statement, accounting for final changes to the contract sum. ​.
3. ​Final liquidated damages settlement statement.​.
4. ___________.

END OF SECTION
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SECTION 01 25 00
SUBSTITUTION PROCEDURES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Procedural requirements for proposed substitutions.
1.02 DEFINITIONS

A. Substitutions:  Changes from Contract Documents requirements proposed by Contractor to
materials, products, assemblies, and equipment.

PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION
3.01 GENERAL REQUIREMENTS

A. A Substitution Request for products, assemblies, materials, and equipment constitutes a
representation that the submitter:
1. Has investigated proposed product and determined that it meets or exceeds the quality

level of the specified product, equipment, assembly, or system.
2. Agrees to provide the same warranty for the substitution as for the specified product.
3. Agrees to provide same or equivalent maintenance service and source of replacement

parts, as applicable.
4. Agrees to coordinate installation and make changes to other work that may be required for

the work to be complete, with no additional cost to Owner.
5. Waives claims for additional costs or time extension that may subsequently become

apparent.
6. Agrees to reimburse Owner and Engineer for review or redesign services associated with

re-approval by authorities.
B. A Substitution Request for specified installer constitutes a representation that the submitter:

1. Has acted in good faith to obtain services of specified installer, but was unable to come to
commercial, or other terms.

C. Document each request with complete data substantiating compliance of proposed substitution
with Contract Documents.  Burden of proof is on proposer.

D. Content:  Include information necessary for tracking the status of each Substitution Request,
and information necessary to provide an actionable response.
1. No specific form is required.  Contractor's Substitution Request documentation must

include the following:
a. Project Information:

1) Official project name and number, and any additional required identifiers
established in Contract Documents.

2) Owner's, Engineer's, and Contractor's names.
b. Substitution Request Information:

1) Discrete and consecutive Substitution Request number, and descriptive
subject/title.

2) Issue date.
3) Reference to particular Contract Document(s) specification section number, title,

and article/paragraph(s).
4) Description of Substitution.
5) Reason why the specified item cannot be provided.
6) Differences between proposed substitution and specified item.
7) Description of how proposed substitution affects other parts of work.

c. Attached Comparative Data:  Provide point-by-point, side-by-side comparison
addressing essential attributes specified, as appropriate and relevant for the item:
1) Physical characteristics.
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2) In-service performance.
3) Expected durability.
4) Visual effect.
5) Sustainable design features.
6) Warranties.
7) Other salient features and requirements.
8) Include, as appropriate or requested, the following types of documentation:

(a) Product Data:
(b) Samples.
(c) Certificates, test, reports or similar qualification data.
(d) Drawings, when required to show impact on adjacent construction

elements.
d. Impact of Substitution:

1) Savings to Owner for accepting substitution.
2) Change to Contract Time due to accepting substitution.

E. Limit each request to a single proposed substitution item.
1. Submit an electronic document, combining the request form with supporting data into

single document.
3.02 SUBSTITUTION PROCEDURES DURING PROCUREMENT

A. Submittal Time Restrictions:
1. Owner will consider requests for substitutions only if submitted at least 10 days prior to the

date for receipt of bids.
3.03 SUBSTITUTION PROCEDURES DURING CONSTRUCTION

A. En will consider requests for substitutions only within 15 days after date of Agreement.
3.04 RESOLUTION

A. Engineer may request additional information and documentation prior to rendering a decision.
 Provide this data in an expeditious manner.

B. Engineer will notify Contractor in writing of decision to accept or reject request.
1. Engineer's decision following review of proposed substitution will be noted on the

submitted form.
3.05 ACCEPTANCE

A. Accepted substitutions change the work of the Project.  They will be documented and
incorporated into work of the project by Change Order, Construction Change Directive,
Architectural Supplementary Instructions, or similar instruments provided for in the Conditions
of the Contract.

3.06 CLOSEOUT ACTIVITIES
A. Include completed Substitution Request Forms as part of the Project record. Include both

approved and rejected Requests.
END OF SECTION
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SECTION 01 30 00
ADMINISTRATIVE REQUIREMENTS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. General administrative requirements.
B. Preconstruction meeting.
C. Progress meetings.
D. Construction progress schedule.
E. Coordination drawings.
F. Number of copies of submittals.
G. Requests for Interpretation (RFI) procedures.
H. Submittal procedures.

1.02 REFERENCE STANDARDS
1.03 GENERAL ADMINISTRATIVE REQUIREMENTS

A. Make the following types of submittals to Engineer:
1. Requests for Interpretation (RFI).
2. Requests for substitution.
3. Shop drawings, product data, and samples.
4. Test and inspection reports.
5. Design data.
6. Manufacturer's instructions and field reports.
7. Applications for payment and change order requests.
8. Progress schedules.
9. Coordination drawings.
10. Correction Punch List and Final Correction Punch List for Substantial Completion.
11. Closeout submittals.

PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION
3.01 PRECONSTRUCTION MEETING

A. Schedule meeting after Notice of Award.
B. Attendance Required:

1. Owner.
2. Engineer.
3. Contractor.

C. Agenda:
1. Execution of Owner-Contractor Agreement.
2. Submission of executed bonds and insurance certificates.
3. Distribution of Contract Documents.
4. Submission of list of subcontractors, list of products, schedule of values, and progress

schedule.
5. Submission of initial Submittal schedule.
6. Procedures and processing of field decisions, submittals, substitutions, applications for

payments, proposal request, Change Orders, and Contract closeout procedures.
7. Scheduling.

D. Record minutes and distribute copies within two days after meeting to participants, with two
copies to Engineer, Owner, participants, and those affected by decisions made.
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3.02 PROGRESS MEETINGS
A. Schedule and administer meetings throughout progress of the work at maximum ​bi-monthly ​

intervals.
B. Engineer will make arrangements for meetings, prepare agenda with copies for participants,

preside at meetings.
C. Attendance Required:

1. Contractor.
2. Owner.
3. ​Engineer.
4. Contractor's superintendent.
5. Major subcontractors.

D. Agenda:
1. Review minutes of previous meetings.
2. Review of work progress.
3. Field observations, problems, and decisions.
4. Identification of problems that impede, or will impede, planned progress.
5. Review of submittals schedule and status of submittals.
6. Review of RFIs log and status of responses.
7. Review of off-site fabrication and delivery schedules.
8. Maintenance of progress schedule.
9. Corrective measures to regain projected schedules.
10. Planned progress during succeeding work period.
11. Maintenance of quality and work standards.
12. Effect of proposed changes on progress schedule and coordination.
13. Other business relating to work.

E. Record minutes and distribute copies within two days after meeting to participants, with two
copies toEngineer, Owner, participants, and those affected by decisions made.

3.03 CONSTRUCTION PROGRESS SCHEDULE
A. Within ​10 ​ days after date ​of the Agreement ​, submit preliminary schedule ​ defining planned

operations for the first 30 days of work, with a general outline for remainder of work ​.
B. If preliminary schedule requires revision after review, submit revised schedule within 10 days.
C. Within 20 days after review of preliminary schedule, submit draft of proposed complete

schedule for review.
1. Include written certification that major contractors have reviewed and accepted proposed

schedule.
D. Within 10 days after joint review, submit complete schedule.
E. Submit updated schedule with each Application for Payment.

3.04 COORDINATION DRAWINGS
A. Review drawings prior to submission toEngineer.

3.05 REQUESTS FOR INTERPRETATION (RFI)
A. Definition:  A request seeking one of the following:

1. An interpretation, amplification, or clarification of some requirement of Contract
Documents arising from inability to determine from them the exact material, process, or
system to be installed; or when the elements of construction are required to occupy the
same space (interference); or when an item of work is described differently at more than
one place in Contract Documents.

2. A resolution to an issue which has arisen due to field conditions and affects design intent.
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B. Preparation:  Prepare an RFI immediately upon discovery of a need for interpretation of
Contract Documents.  Failure to submit a RFI in a timely manner is not a legitimate cause for
claiming additional costs or delays in execution of the work.
1. Prepare a separate RFI for each specific item.

a. Review, coordinate, and comment on requests originating with subcontractors and/or
materials suppliers.

b. Do not forward requests which solely require internal coordination between
subcontractors.

2. Combine RFI and its attachments into a single electronic file. PDF format is preferred.
C. Reason for the RFI:  Prior to initiation of an RFI, carefully study all Contract Documents to

confirm that information sufficient for their interpretation is definitely not included.
1. Include in each request Contractor's signature attesting to good faith effort to determine

from Contract Documents information requiring interpretation.
2. Frivolous RFIs:  Requests regarding information that is clearly indicated on, or reasonably

inferable from, Contract Documents, with no additional input required to clarify the
question.  They will be returned without a response ​​.

D. Content:  Include identifiers necessary for tracking the status of each RFI, and information
necessary to provide an actionable response.
1. Official Project name and number, and any additional required identifiers established in

Contract Documents.
2. Owner's, Engineer's, and Contractor's names.
3. Discrete and consecutive RFI number, and descriptive subject/title.
4. Issue date, and requested reply date.
5. Reference to particular Contract Document(s) requiring additional

information/interpretation.  Identify pertinent drawing and detail number and/or
specification section number, title, and paragraph(s).

6. Annotations:  Field dimensions and/or description of conditions which have engendered
the request.

7. Contractor's suggested resolution:  A written and/or a graphic solution, to scale, is
required in cases where clarification of coordination issues is involved, for example;
routing, clearances, and/or specific locations of work shown diagrammatically in Contract
Documents.  If applicable, state the likely impact of the suggested resolution on Contract
Time or the Contract Sum.

E. Attachments:  Include sketches, coordination drawings, descriptions, photos, submittals, and
other information necessary to substantiate the reason for the request.

F. RFI Log:  Prepare and maintain a tabular log of RFIs for the duration of the project.
1. Indicate current status of every RFI.  Update log promptly and on a regular basis.
2. Note dates of when each request is made, and when a response is received.
3. Highlight items requiring priority or expedited response.
4. Highlight items for which a timely response has not been received to date.
5. Identify and include improper or frivolous RFIs.

G. Review Time:  Engineer will respond and return RFIs to Contractor within seven calendar days
of receipt.  For the purpose of establishing the start of the mandated response period, RFIs
received after 12:00 noon will be considered as having been received on the following regular
working day.
1. Response period may be shortened or lengthened for specific items, subject to mutual

agreement, and recorded in a timely manner in progress meeting minutes.
H. Responses:  Content of answered RFIs will not constitute in any manner a directive or

authorization to perform extra work or delay the project.  If in Contractor's belief it is likely to
lead to a change to Contract Sum or Contract Time, promptly issue a notice to this effect, and
follow up with an appropriate Change Order request to Owner.



ATU West Campus Chilled Water Loop Construction Documents
October 2024

Administrative Requirements   01 30 00 - 4  

1. Response may include a request for additional information, in which case the original RFI
will be deemed as having been answered, and an amended one is to be issued forthwith.
 Identify the amended RFI with an R suffix to the original number.

2. Do not extend applicability of a response to specific item to encompass other similar
conditions, unless specifically so noted in the response.

3. Upon receipt of a response, promptly review and distribute it to all affected parties, and
update the RFI Log.

4. Notify Engineer within seven calendar days if an additional or corrected response is
required by submitting an amended version of the original RFI, identified as specified
above.

3.06 SUBMITTAL SCHEDULE
A. Submit to Engineer for review a schedule for submittals in tabular format.

1. Coordinate with Contractor's construction schedule and schedule of values.
2. Format schedule to allow tracking of status of submittals throughout duration of

construction.
3. Arrange information to include scheduled date for initial submittal, specification number

and title, submittal category (for review or for information), description of item of work
covered, and role and name of subcontractor.

4. Account for time required for preparation, review, manufacturing, fabrication and delivery
when establishing submittal delivery and review deadline dates.
a. For assemblies, equipment, systems comprised of multiple components and/or

requiring detailed coordination with other work, allow for additional time to make
corrections or revisions to initial submittals, and time for their review.

3.07 SUBMITTALS FOR REVIEW
A. When the following are specified in individual sections, submit them for review:

1. Product data.
2. Design data.
3. Shop drawings.
4. Samples for selection.
5. Samples for verification.

B. Submit to Engineer for review for the limited purpose of checking for compliance with
information given and the design concept expressed in Contract Documents.

C. Samples will be reviewed for aesthetic, color, or finish selection.
3.08 SUBMITTALS FOR INFORMATION

A. When the following are specified in individual sections, submit them for information:
1. Certificates.
2. Test reports.
3. Inspection reports.
4. Manufacturer's instructions.
5. Manufacturer's field reports.
6. Other types indicated.

B. Submit for Engineer's knowledge as contract administrator or for Owner.
3.09 SUBMITTALS FOR PROJECT CLOSEOUT

A. Submit Correction Punch List for Substantial Completion.
B. Submit Final Correction Punch List for Substantial Completion.
C. When the following are specified in individual sections, submit them at project closeout in

compliance with the requirements.
1. Project record documents.
2. Operation and maintenance data.
3. Warranties.
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4. Bonds.
5. Other types as indicated.

D. Submit for Owner's benefit during and after project completion.
3.10 NUMBER OF COPIES OF SUBMITTALS

A. Electronic Documents:  Submit one electronic copy in PDF format; an electronically-marked up
file will be returned.  Create PDFs at native size and right-side up; illegible files will be rejected.

B. Samples:  Submit the number specified in individual specification sections; ​one ​ of which will be
retained by ​Engineer.
1. After review, produce duplicates.
2. Retained samples will not be returned to Contractor unless specifically so stated.

3.11 SUBMITTAL REVIEW
A. Submittals for Review:  ​EngineerEngineer will review each submittal, and approve, or take

other appropriate action.
B. Submittals for Information:  Engineer will acknowledge receipt and review.  See below for

actions to be taken.
C. Engineer's actions will be reflected by marking each returned submittal using virtual stamp on

electronic submittals.
D. Engineer's and consultants' actions on items submitted for review:

1. Authorizing purchasing, fabrication, delivery, and installation:
a. "Approved", or language with same legal meaning.
b. "Approved as Noted, Resubmission not required", or language with same legal

meaning.
1) At Contractor's option, submit corrected item, with review notations

acknowledged and incorporated.
c. "Approved as Noted, Resubmit for Record", or language with same legal meaning.

2. Not Authorizing fabrication, delivery, and installation:
E. Engineer's and consultants' actions on items submitted for information:

1. Items for which no action was taken:
a. "Received" -  to notify the Contractor that the submittal has been received for record

only.
2. Items for which action was taken:

a. "Reviewed" - no further action is required from Contractor.
END OF SECTION
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SECTION 01 42 16
DEFINITIONS

PART 1  GENERAL
1.01 SUMMARY

A. This section supplements the definitions contained in the General Conditions.
B. Other definitions are included in individual specification sections.

1.02 DEFINITIONS
A. Furnish:  To supply, deliver, unload, and inspect for damage.
B. Install:  To unpack, assemble, erect, apply, place, finish, cure, protect, clean, start up, and

make ready for use.
C. Product:  Material, machinery, components, equipment, fixtures, and systems forming the work

result. Not materials or equipment used for preparation, fabrication, conveying, or erection and
not incorporated into the work result.  Products may be new, never before used, or re-used
materials or equipment.

D. Project Manual:  The book-sized volume that includes the procurement requirements (if any),
the contracting requirements, and the specifications.

E. Provide:  To furnish and install.
F. Supply:  Same as Furnish.

PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION - NOT USED

END OF SECTION
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SECTION 01 56 39 
TEMPORARY TREE PROTECTION 

PART 1 GENERAL 
1.01 REFERENCES AND STANDARDS 

A. All arboricultural  work  in  this  specification  shall  meet  or  exceed  the  following  latest  
industry  standards  and references: 
1. ANSI Z133 Safety Standards for Arboricultural Operations – Safety Requirements 
2. ANSI A300 (Part 1) Pruning Standard 
3. ANSI A300 (Part 2) Soil Management a. Modification b. Fertilization c. Drainage 
4. ANSI A300  (Part  5)  Management  of  Trees  and  Shrubs  During  Site  Planning,  Site  

Development,  and Construction 
5. ANSI A300 (Part 8) Root Management 
6. ANSI A300 (Part 9) Tree Risk Assessment Standard a. Tree Structure Assessment 
7. Local Municipal Standards for Tree Protection (i.e. NYC Parks Tree Protection Standards) 
8. Recommended Urban Trees: Site Assessment and Tree Selection for Stress Tolerance 

by Urban Horticulture Institute, Department of Horticulture, Cornell University – Ithaca, 
New York, 2009 Edition. 

1.02 SUMMARY 
A. Section includes general protection and pruning of existing trees and plants that are affected 

by execution of the Work, whether temporary or permanent construction. 
B. Protect and maintain trees identified within the limit of work as shown on the drawings. 
C. Related Sections: 

1. Section 31 10 00 “Site Clearing” for removing existing trees and shrubs. 
1.03 DESIGN AND PERFORMANCE REQUIREMENTS 

A. Perform  tree  protection  and  maintenance  operations  using  materials  and  methods  in  
accordance  with  this Specification and Contract Drawings. 

B. For botanical names of trees, shrubs and ground cover, refer to the names listed in "Hortus III:  
A Concise Dictionary of Plants Cultivated in the United States and Canada" published by 
MacMillan Publishing Co., New York, NY 10022. 

C. Fertilizers shall conform to current standards as established by the Association of American 
Plant Food Control Officials, Inc., Division of Regulatory Services, University of Kentucky, 
Lexington, KY 40546. 

D. Base standards for weather conditions on reports on the weather radio band of the National 
Oceanic and Atmospheric Administration, Washington Science Center, Rockville, MD 20852, 
and on its publication entitled "Local Climatological Data with Comparative Data", published 
12 times a year as a monthly and once a year as an annual. 

E. Mulch shall conform to current standards established by National Bark Producers Association, 
13542 Union Village Circle, Clifton, VA 22024. 

F. Pest control for plants shall be in accordance with the "Cornell Recommendations for Pest 
Control for Commercial Production and Maintenance of Trees and Shrubs" and "Cornell 
Recommendations for Florist Crops, Part II: Pest Control - Diseases, Insects and Weeds", 
published by Cornell University, Ithaca, NY. These publications are available from the 
Distribution Center, Research Park, Cornell University, Ithaca, NY 14850. Telephone (607) 
255-2080. 

1.04 DEFINITIONS 
A. Caliper: Diameter of an existing tree trunk measured by a diameter tape at 4’-6” above the 

ground, also known as Diameter at Breast Height (DBH). 
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B. Certified Arborist: An individual engaged in the profession of arboriculture who is currently 
certified by the International Society of Arboriculture (ISA), or similar approved organization, 
for a minimum of (5) years and possess the experience, education, related training, and 
competence to provide for, or supervise the management of trees and other woody 
ornamentals. Certified Arborist must also have (3) years minimum experience working on 
similar projects of this nature in the local municipality having jurisdiction on this project. 

C. Consulting Arborist: A current ISA Certified Arborist hired by the lead consultant and part 
of the Design Team responsible for observing, administering, and enforcing the contract 
documents pertaining to tree work / planting operations on this project. 

D. Critical Root Zone: Area surrounding individual trees or groups of trees to be protected 
during construction, and indicated on drawings. Critical Root Zone area to include canopy 
diameter or 12 multiplied by the diameter at breast height in feet. Whichever area is larger 
shall be used as the Critical Root Zone. 

E. Vegetation: Trees, shrubs, groundcovers, grass, and other plants. 
1.05 SUBMITTALS 

A. Product Data:  Provide manufacturer’s data for each type of product defined in, but not limited 
to, this specification in order to meet the goals and objectives of the Temporary Tree and 
Plant Protection Operation. 

B. Product Certificates: For each type of manufactured product, signed by product manufacturer, 
and complying with the following: Supply certificates of compliance for all materials required 
for installation, certifying that each material item complies with or exceeds specific 
requirements. 

C. Samples and submittals for approval: For each type of the following: 
1. Samples of all products not listed below, but appearing in Part-2 with associated 

manufacturer’s information. 
2. Organic Mulch:  1-pint (0.5-L) volume of organic mulch; in sealed plastic bags labeled 

with composition of materials by percentage of weight and source of mulch. 
3. Tree / Landscape Protection-Zone Fencing:  Assembled Samples of wire fence mesh, 

metal fence posts, and related products. 
4. Protection-Zone Signage: Full-size Samples of each size and text, ready for installation. 

D. Risk Reduction Tree Pruning Schedule: Written schedule detailing scope and extent of pruning 
of trees to remain that interfere with or are affected by construction, shall include the following: 
1. Date, time, and estimated duration of pruning operation. 
2. Species and size of tree. 
3. Location on site plan. Include unique identifier for each. 
4. Reason for pruning. 
5. Description of pruning to be performed. 
6. Description of methods detailing equipment to be used, debris removal, etc. 
7. Description of maintenance following pruning. 

E. Qualification Data: Tree Service Firm shall submit the following in writing for review and 
approval by Landscape Architect / Consulting arborist: 
1. List of similar projects with general descriptions and contract amounts for work 

performed in the last (2) years. 
2. Company credentials, licenses, insurance certificates, etc. and any other documents 

required by applicable governing agencies and under other sections of this contract. 
3. Certified Arborist credentials/resume and related projects list and descriptions of work 

tasks demonstrating experience. 
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4. List of heavy equipment to include the type, model number, license plate number, year of 
manufacture, and date of ownership. 

F. Certification: From Certified Arborist, certifying that trees indicated to remain have been 
protected during and throughout construction according to recognized standards and that 
trees were promptly and properly treated and repaired when damaged. 

G. Existing Tree Soil Testing & Analysis: Tree Service Firm shall perform the following: 
1. Take multiple soil samples from each tree or groupings of trees and have it analyzed by 

the approved Soil Testing Laboratory for pH, Nutrients, and Micro-Nutrients. 
2. Perform a standard soil percolation test, See Part 1.2-A-8, for each tree or groupings of 

trees and submit results in inches per hour to Landscape Architect / Consulting Arborist. 
3. Submit sketch of all testing locations. 

H. Maintenance Recommendations: From Certified Arborist, for care and protection of trees 
affected by construction during and after completing the Work. 

I. Existing Conditions: Documentation of existing trees and plantings indicated to remain, 
which establishes preconstruction conditions that might be misconstrued as damage caused 
by construction activities. 
1. Use sufficiently detailed photographs or digital video documentation. 
2. Include plans and notations to indicate specific existing wounds and damage conditions of 

each tree or other plants designated to remain. 
1.06 QUALITY ASSURANCE 

A. Arborist Qualifications: Certified Arborist, as certified by ISA or approved equal, shall have 
the minimum required work experience as defined in Definitions. A Certified Arborist shall be 
on site at all times during tree work operations. 

B. Tree Service Firm Qualifications: An experienced tree service firm that has successfully 
completed temporary tree and plant protection work similar to that required for this Project and 
that will assign an experienced Certified Arborist to Project site during execution of the Work. 
Tree Service Firm shall possess all necessary licenses, insurances, and required 
documentation required by all applicable governing agencies in order to conduct necessary 
work described in this specification. 

C. Pre-Work Site Meeting: Tree Service Firm representative and assigned Certified Arborist 
shall meet on-site with Landscape Architect and/or Consulting Arborist upon completion of 
reading and understanding this and all applicable specifications and prior to commencement 
of work, in order to review work and answer any work-related questions. The following will also 
be addressed on-site: 
1. Review methods and procedures related to temporary tree and plant protection including, 

but not limited to, the following: 
a. Construction schedule.  Verify availability of materials, personnel, and equipment 

needed to make progress and avoid delays. 
b. Enforcing requirements and access locations for protection zones. 
c. Certified Arborist's responsibilities. 
d. Field quality control. 

D. The laboratory performing the laboratory testing of this Section shall be a certified testing 
laboratory in Arkansas and shall have experience in top soil testing and shall perform all soil 
testing of existing trees within limit of work and applicable soil products specified under Part 
2-Products. 
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1.07 PROJECT CONDITIONS 
A. The following practices are prohibited within Tree / Landscape Protection Zones, and not limited 

to: 
1. Storage of construction materials, debris, or excavated material. 
2. Parking vehicles or equipment. 
3. Foot traffic. 
4. Erection of sheds or structures. 
5. Impoundment of water. 
6. Excavation or other digging by machine, unless otherwise indicated. 
7. Attachment of signs to or wrapping materials around trees or plants unless otherwise 

indicated. 
8. Locating of Portable Toilets. 
9. Any practice not listed above, without the written approval of the Landscape Architect 

and/or Consulting Arborist. 
B. Do not direct vehicle or equipment exhaust toward protection zones. 
C. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones and 

organic mulch. 
1.08 WARRANTY 

A. Provide written warranty for a period of (2) years from final acceptance, agreeing to mitigate, 
at no extra cost, tree damage during construction as a result of improper tree protection 
and/or negligence in maintaining tree protective measures and devices throughout 
construction that could have otherwise prevented tree damage. 

B. Tree Service Firm shall keep a weekly written log and date-stamped photo documentation of 
work throughout the construction. 

C. If it is determined the tree damage was reasonably unforeseen and beyond the control of the 
Tree Service Firm, the damage will be excluded from this warranty. 

D. Mitigation: To be as mandated by local tree ordinances and determination of agency 
jurisdiction of existing trees. Mitigation may be in form of multiple replacement tree plantings 
or fines as established by local governing agency(s), which shall be the responsibility of the 
Tree Service Firm. 

PART 2 PRODUCTS 
2.01 MATERIALS 

A. Topsoil:  Should topsoil be required, see Section 32 92 23 “Sodding” for soil requirements.  
The Contractor shall strictly adhere to soil specifications composition of each section of the 
Work. 
1. Contractor shall submit request in writing to Landscape Architect / Consulting Arborist for 

the application of topsoil. 
B. Compost:   Should compost be required, see Section 32 92 23 “Sodding” for compost 

requirements.   The Contractor shall strictly adhere to soil specifications composition of each 
section of the Work. 
1. Compost shall be applied as per soil testing and analysis results and recommendations 

from the Approved Soil Testing Laboratory, to be approved by Landscape Architect / 
Consulting Arborist. 

C. Fertilizer:  Should fertilizer be required, see Section 32 92 23 “Sodding” for soil requirements.  
The Contractor shall strictly adhere to soil specifications composition of each section of the 
Work. 
1. Fertilizer shall be applied as per soil testing and analysis results and recommendations 

from the Approved Soil Testing Laboratory, to be approved by Landscape Architect / 
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Consulting Arborist. 
D. Organic Mulch: Wood chips. 
E. Anti-Desiccant: submit request in writing to Landscape Architect / Consulting Arborist. 
F. Tree / Landscape Protection Zone Fencing: All new material; fencing locations as per drawings. 

1. Wire Mesh Fabric: as per Tree Protection Fence Detail, see drawings. 
2. Metal Fence Post: as per Tree Protection Fence Detail, see drawings. 
3. Access Gates: 4’ Minimum width 
4. Combination Locks: For each access gate 

a. Height: 4’-0”. 
G. Protection-Zone Signage:   Shop-fabricated, rigid plastic or sheet metal with attachment 

holes pre-punched and reinforced, fastened to mesh with heavy duty wire-ties; legibly printed 
with nonfading lettering and as follows: 
1. Sign Size & Color: 18” x 24” - White. 
2. Text: Tree Protection Zone – “Unauthorized Access Strictly Prohibited and Subject To 

Fines - Contact Design Team for Access” 
3. Lettering Size & Color: 2” height minimum - Black. 

PART 3 EXECUTION 
3.01 EXAMINATION 

A. Erosion and Sedimentation Control: Examine the site to verify that temporary erosion - and 
sedimentation-control measures are in place. Verify that flows of water redirected from 
construction areas or generated by construction activity do not enter or cross protection 
zones. If otherwise so, contact Landscape Architect / Consulting Arborist. 

B. For the record, prepare written report, endorsed by arborist, listing conditions detrimental 
to tree and plant protection. 

3.02 PREPARATION 
A. Locate and clearly identify trees, shrubs, and other vegetation to remain within limit of work. 
B. Protect tree root systems from damage caused by runoff or spillage of noxious materials 

while mixing, placing, or storing construction materials. Protect root systems from ponding, 
eroding, or excessive wetting caused by dewatering operations. 

C. Tree-Protection Zones: Mulch areas inside tree-protection zones and other areas indicated. 
1. Apply 3” – 4” average thickness of organic mulch. Do not place mulch within 6 inches of 

tree trunks. 
3.03 TREE / LANDCAPE PROTECTION ZONES 

A. Tree / Landscape Protection-Zone Fencing: Install fencing along edges of Tree / Landscape 
Protection Zones as indicated on drawings and field approved by Landscape Architect / 
Consulting Arborist prior to any demolition and construction. Fencing shall completely 
enclose the protected area in a manner that will prevent people from easily entering except 
by locked access gates. Construct fencing so as not to obstruct safe passage or visibility at 
vehicle intersections where fencing is located adjacent to pedestrian walkways or in close 
proximity to street intersections, drives, or other vehicular circulation; consult with Landscape 
Architect / Consulting Arborist prior to installation. 
1. Posts: Set or drive posts into ground one-third the total height of the fence without concrete 

footings. Where a post is located on existing paving or concrete to remain, provide 
appropriate means of post support acceptable to Landscape Architect / Consulting 
Arborist. 

2. Access Gates: To be field located at Prework Site Meeting as specified in Part 1.7C ; 
adjust to operate smoothly, easily, and quietly, free of binding, warp, excessive 
deflection, distortion, nonalignment, misplacement, disruption, or malfunction, 
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throughout entire operational range. Confirm that latches and locks engage accurately 
and securely without forcing or binding. 

B. Protection-Zone Signage: Install protection-zone signage in visibly prominent locations in a 
manner approved by Landscape Architect / Consulting Arborist. Install one sign spaced 
approximately every 30 feet on protection-zone fencing, but no fewer than four signs with 
each facing a different direction. 

C. Maintain protection zones free of weeds and trash. 
D. Replace trees, shrubs, and other vegetation indicated to remain or be relocated that are 

damaged by construction operations, in a manner approved by Landscape Architect / 
Consulting Arborist. 

E. Maintain protection-zone fencing and signage in good condition as acceptable to Landscape 
Architect / Consulting Arborist and remove when construction operations are complete and 
equipment has been removed from the site. 
1. Do not remove protection-zone fencing, even temporarily, to allow deliveries or 

equipment access through the protection zone. 
2. Temporary access is permitted subject to preapproval in writing by arborist if a root buffer 

effective against soil compaction is constructed as directed by arborist. Maintain root 
buffer so long as access is permitted. 

3.04 EXCAVATION 
A. General: If excavation is proposed, excavate at edge of protection zones and for trenches 

indicated within protection zones according to requirements in Section 31 00 00 "Earthwork." 
B. Trenching near Trees: Where utility trenches are required within protection zones, hand 

excavate under or around tree roots, or tunnel under the roots by drilling, auger boring, or 
pipe jacking, or pneumatic excavation. Do not cut main lateral tree roots or taproots; cut only 
smaller roots that interfere with installation of utilities. Cut roots as required for root pruning. 
Prior to cutting roots, consult with Landscape Architect / Consulting Arborist. 

C. Redirect roots in backfill areas where possible. If encountering large, main lateral roots, 
expose roots beyond excavation limits as required to bend and redirect them without 
breaking. If encountered immediately adjacent to location of new construction and redirection 
is not practical, cleanly cut roots approximately 3 inches back from new construction and as 
required for root pruning. 

D. Do not allow exposed roots to dry out before placing permanent backfill. Provide temporary 
earth cover or pack with compost and wrap with burlap. Water and maintain in a moist 
condition. Temporarily support and protect roots from damage until they are permanently 
relocated and covered with soil. 

3.05 ROOT PRUNING 
A. Prune roots that are affected by temporary and permanent construction. Prune roots as follows: 

1. Cut roots manually by digging a trench and cutting exposed roots with sharp pruning 
instruments; do not break, tear, chop, or slant the cuts. Do not use a backhoe or other 
equipment that rips, tears, or pulls roots. 

2. Cut Ends: Do not paint cut root ends with any product. 
3. Temporarily support and protect roots from damage until they are permanently redirected 

and covered with soil. 
4. Cover exposed roots with burlap and water regularly. 
5. Backfill as soon as possible according to requirements in Section 31 23 33. 

B. Root Pruning at Edge of Protection Zone: Prune roots 3” to flush with the edge of the 
protection zone, by cleanly cutting all roots to the depth of the required excavation. 

C. Root Pruning within Protection Zone: Clear and excavate by hand or pneumatic excavation 
to the depth of the required excavation to minimize damage to root systems. Use narrow-tine 
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spading forks, comb soil to expose roots, and cleanly cut roots as close to excavation as 
possible. 

3.06 PRUNING 
A. Risk Reduction Pruning (Safety Pruning) 

1. No Compensation Pruning is allowed on this project. 
2. Prune as required to Reduce Risk of Personal Injury and Property Damage; all pruning 

subject to approval in writing by Landscape Architect / Consulting Arborist. 
3. Pruning Standards: Prune trees according to ANSI A300 (Part 1). 
4. Cut branches with sharp pruning instruments; do not break or chop. 
5. Do not apply pruning paint to wounds. 
6. Temporarily “tie-up” branches in the way of construction, submit request in writing to 

Landscape Architect / Consulting Arborist. 
B. Chip removed branches and dispose of off-site. 

3.07 REGRADING 
A. No regrading shall take place within Tree / Landscape Protection Zones without the written 

approval of the Landscape Architect / Consulting Arborist. 
B. Minor Fill within Protection Zone:  Where existing grade is within 2 inches or less below 

elevation of finish grade, fill with topsoil. Place topsoil in a single uncompacted layer and hand 
grade to required finish elevations. 

3.08 FIELD QUALITY CONTROL 
A. Inspections: Engage a qualified Certified Arborist to direct plant-protection measures in the 

vicinity of trees, shrubs, and other vegetation indicated to remain and to prepare inspection 
reports. 

3.09 PLANT MITIGATION AND REPLACEMENT 
A. General:   Mitigate or replace trees, shrubs, and other vegetation indicated to remain or be 

relocated that are damaged by construction operations, in a manner approved by Landscape 
Architect / Consulting Arborist. 
1. Submit details of proposed plant mitigation and/or replacement. 
2. Treat damaged trunks, limbs, and roots according to Consulting Arborist's written 

instructions. 
3. Perform mitigation within 24 hours. 
4. Replace vegetation that cannot be mitigated and restored to full-growth status, consult 

with Landscape Architect / Consulting Arborist prior to replacement. 
B. Trees: 

1. Remove dispose of off-site trees indicated for removal in drawings. 
2. Plant and maintain new replacement trees as specified in Section 02934 "Trees, Shrubs 

and Ground Cover." 
C. Soil Aeration:  Where directed by Landscape Architect / Consulting Arborist, aerate surface 

soil compacted during construction as per ANSI A300 Standards. 
3.10 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Disposal:   Remove excess excavated material, displaced trees, trash and debris, and 
legally dispose of them off Owner's property. 

END OF SECTION 
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SECTION 01 60 00
PRODUCT REQUIREMENTS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Re-use of existing products.
B. Transportation, handling, storage and protection.
C. Product option requirements.
D. Substitution limitations.
E. Maintenance materials, including extra materials, spare parts, tools, and software.

1.02 REFERENCE STANDARDS
A. NEMA MG 1 - Motors and Generators.

1.03 SUBMITTALS
A. Product Data Submittals:  Submit manufacturer's standard published data.  Mark each copy to

identify applicable products, models, options, and other data.  Supplement manufacturers'
standard data to provide information specific to this Project.

B. Shop Drawing Submittals:  Prepared specifically for this Project; indicate utility and electrical
characteristics, utility connection requirements, and location of utility outlets for service for
functional equipment and appliances.

C. Sample Submittals:  Illustrate functional and aesthetic characteristics of the product, with
integral parts and attachment devices. Coordinate sample submittals for interfacing work.
1. For selection from standard finishes, submit samples of the full range of the

manufacturer's standard colors, textures, and patterns.
PART 2  PRODUCTS
2.01 EXISTING PRODUCTS

A. Do not use materials and equipment removed from existing premises unless specifically
required or permitted by Contract Documents.

B. Unforeseen historic items encountered remain the property of the Owner; notify Owner
promptly upon discovery; protect, remove, handle, and store as directed by Owner.

C. Existing materials and equipment indicated to be removed, but not to be re-used, relocated,
reinstalled, delivered to the Owner, or otherwise indicated as to remain the property of the
Owner, become the property of the Contractor; remove from site.

2.02 NEW PRODUCTS
A. Provide new products unless specifically required or permitted by Contract Documents.
B. Use of products having any of the following characteristics is not permitted:
C. Where other criteria are met, Contractor shall give preference to products that:

1. If used on interior, have lower emissions, as defined in Section 01 61 16.
2. If wet-applied, have lower VOC content.

2.03 PRODUCT OPTIONS
A. Products Specified by Reference Standards or by Description Only:  Use any product meeting

those standards or description.
B. Products Specified by Naming One or More Manufacturers:  Use a product of one of the

manufacturers named and meeting specifications, no options or substitutions allowed.
C. Products Specified by Naming One or More Manufacturers with a Provision for Substitutions:

 Submit a request for substitution for any manufacturer not named.
2.04 MAINTENANCE MATERIALS
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A. Furnish extra materials, spare parts, tools, and software of types and in quantities specified in
individual specification sections.

B. Deliver to Project site; obtain receipt prior to final payment.
PART 3  EXECUTION
3.01 TRANSPORTATION AND HANDLING

A. Package products for shipment in manner to prevent damage; for equipment, package to avoid
loss of factory calibration.

B. If special precautions are required, attach instructions prominently and legibly on outside of
packaging.

C. Coordinate schedule of product delivery to designated prepared areas in order to minimize site
storage time and potential damage to stored materials.

D. Transport and handle products in accordance with manufacturer's instructions.
E. Transport materials in covered trucks to prevent contamination of product and littering of

surrounding areas.
F. Promptly inspect shipments to ensure that products comply with requirements, quantities are

correct, and products are undamaged.
G. Provide equipment and personnel to handle products by methods to prevent soiling,

disfigurement, or damage, and to minimize handling.
H. Arrange for the return of packing materials, such as wood pallets, where economically feasible.

3.02 STORAGE AND PROTECTION
A. Designate receiving/storage areas for incoming products so that they are delivered according to

installation schedule and placed convenient to work area in order to minimize waste due to
excessive materials handling and misapplication.  See Section 01 74 19.

B. Store and protect products in accordance with manufacturers' instructions.
C. Store with seals and labels intact and legible.
D. Store sensitive products in weathertight, climate-controlled enclosures in an environment

favorable to product.
E. For exterior storage of fabricated products, place on sloped supports above ground.
F. Protect products from damage or deterioration due to construction operations, weather,

precipitation, humidity, temperature, sunlight and ultraviolet light, dirt, dust, and other
contaminants.

G. Comply with manufacturer's warranty conditions, if any.
H. Do not store products directly on the ground.
I. Cover products subject to deterioration with impervious sheet covering.  Provide ventilation to

prevent condensation and degradation of products.
J. Prevent contact with material that may cause corrosion, discoloration, or staining.
K. Provide equipment and personnel to store products by methods to prevent soiling,

disfigurement, or damage.
L. Arrange storage of products to permit access for inspection. Periodically inspect to verify

products are undamaged and are maintained in acceptable condition.
END OF SECTION
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SECTION 01 70 00
EXECUTION AND CLOSEOUT REQUIREMENTS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Examination, preparation, and general installation procedures.
B. Cutting and patching.
C. Cleaning and protection.
D. Starting of systems and equipment.
E. Demonstration and instruction of Owner personnel.
F. Closeout procedures, including Contractor's Correction Punch List, except payment

procedures.
G. General requirements for maintenance service.

1.02 SUBMITTALS
A. Cutting and Patching:  Submit written request in advance of cutting or alteration that affects:

1. Structural integrity of any element of Project.
2. Integrity of weather exposed or moisture resistant element.
3. Efficiency, maintenance, or safety of any operational element.
4. Visual qualities of sight exposed elements.

1.03 PROJECT CONDITIONS
A. Use of explosives is not permitted.
B. Ventilate enclosed areas to assist cure of materials, to dissipate humidity, and to prevent

accumulation of dust, fumes, vapors, or gases.
C. Noise Control:  Provide methods, means, and facilities to minimize noise produced by

construction operations.
1. At All Times:  Excessively noisy tools and operations will not be tolerated inside the

building at any time of day; excessively noisy includes jackhammers.
2. Indoors:  Limit conduct of especially noisy interior work to the hours of 6 pm to 7 am.

D. Pest and Rodent Control:  Provide methods, means, and facilities to prevent pests and insects
from damaging the work.

E. Rodent Control:  Provide methods, means, and facilities to prevent rodents from accessing or
invading premises.

PART 2  PRODUCTS
2.01 PATCHING MATERIALS

A. New Materials:  As specified in product sections; match existing products and work for patching
and extending work.

B. Type and Quality of Existing Products:  Determine by inspecting and testing products where
necessary, referring to existing work as a standard.

C. Product Substitution:  For any proposed change in materials, submit request for substitution
described in Section ​01 60 00 - Product Requirements ​.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that existing site conditions and substrate surfaces are acceptable for subsequent work.
 Start of work means acceptance of existing conditions.

B. Verify that existing substrate is capable of structural support or attachment of new work being
applied or attached.
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C. Examine and verify specific conditions described in individual specification sections.
D. Take field measurements before confirming product orders or beginning fabrication, to minimize

waste due to over-ordering or misfabrication.
E. Verify that utility services are available, of the correct characteristics, and in the correct

locations.
F. Prior to Cutting:  Examine existing conditions prior to commencing work, including elements

subject to damage or movement during cutting and patching.  After uncovering existing work,
assess conditions affecting performance of work.  Beginning of cutting or patching means
acceptance of existing conditions.

3.02 PREPARATION
A. Clean substrate surfaces prior to applying next material or substance.
B. Seal cracks or openings of substrate prior to applying next material or substance.
C. Apply manufacturer required or recommended substrate primer, sealer, or conditioner prior to

applying any new material or substance in contact or bond.
3.03 GENERAL INSTALLATION REQUIREMENTS

A. Install products as specified in individual sections, in accordance with manufacturer's
instructions and recommendations, and so as to avoid waste due to necessity for replacement.

B. Make vertical elements plumb and horizontal elements level, unless otherwise indicated.
C. Install equipment and fittings plumb and level, neatly aligned with adjacent vertical and

horizontal lines, unless otherwise indicated.
D. Make consistent texture on surfaces, with seamless transitions, unless otherwise indicated.
E. Make neat transitions between different surfaces, maintaining texture and appearance.  

3.04 CUTTING AND PATCHING
A. Whenever possible, execute the work by methods that avoid cutting or patching.
B. Perform whatever cutting and patching is necessary to:

1. Complete the work.
2. Fit products together to integrate with other work.
3. Provide openings for penetration of mechanical, electrical, and other services.
4. Match work that has been cut to adjacent work.
5. Repair areas adjacent to cuts to required condition.
6. Repair new work damaged by subsequent work.
7. Remove samples of installed work for testing when requested.
8. Remove and replace defective and non-complying work.

C. Execute work by methods that avoid damage to other work and that will provide appropriate
surfaces to receive patching and finishing.  In existing work, minimize damage and restore to
original condition.

D. Employ original installer to perform cutting for weather exposed and moisture resistant
elements, and sight exposed surfaces.

E. Cut rigid materials using masonry saw or core drill.  Pneumatic tools not allowed without prior
approval.

F. Restore work with new products in accordance with requirements of Contract Documents.
G. Fit work air tight to pipes, sleeves, ducts, conduit, and other penetrations through surfaces.
H. At penetrations of fire rated walls, partitions, ceiling, or floor construction, completely seal voids

with fire rated material  to full thickness of the penetrated element.
I. Patching:
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1. Finish patched surfaces to match finish that existed prior to patching.  On continuous
surfaces, refinish to nearest intersection or natural break.  For an assembly, refinish entire
unit.

2. Match color, texture, and appearance.
3. Repair patched surfaces that are damaged, lifted, discolored, or showing other

imperfections due to patching work. If defects are due to condition of substrate, repair
substrate prior to repairing finish.

3.05 PROGRESS CLEANING
A. Maintain areas free of waste materials, debris, and rubbish.  Maintain site in a clean and orderly

condition.
B. Remove debris and rubbish from pipe chases, plenums, attics, crawl spaces, and other closed

or remote spaces, prior to enclosing the space.
C. Broom and vacuum clean interior areas prior to start of surface finishing, and continue cleaning

to eliminate dust.
D. Collect and remove waste materials, debris, and trash/rubbish from site periodically and

dispose off-site; do not burn or bury.
3.06 PROTECTION OF INSTALLED WORK

A. Protect installed work from damage by construction operations.
B. Provide special protection where specified in individual specification sections.
C. Provide temporary and removable protection for installed products. Control activity in immediate

work area to prevent damage.
D. Provide protective coverings at walls, projections, jambs, sills, and soffits of openings.
E. Protect finished floors, stairs, and other surfaces from traffic, dirt, wear, damage, or movement

of heavy objects, by protecting with durable sheet materials.
F. Prohibit traffic or storage upon waterproofed or roofed surfaces.  If traffic or activity is

necessary, obtain recommendations for protection from waterproofing or roofing material
manufacturer.

G. Remove protective coverings when no longer needed; reuse or recycle coverings if possible.
3.07 SYSTEM STARTUP

A. Coordinate schedule for start-up of various equipment and systems.
B. Verify that each piece of equipment or system has been checked for proper lubrication, drive

rotation, belt tension, control sequence, and for conditions that may cause damage.
C. Verify tests, meter readings, and specified electrical characteristics agree with those required

by the equipment or system manufacturer.
D. Verify that wiring and support components for equipment are complete and tested.
E. Execute start-up under supervision of applicable Contractor personnel and manufacturer's

representative in accordance with manufacturers' instructions.
F. Submit a written report that equipment or system has been properly installed and is functioning

correctly.
3.08 DEMONSTRATION AND INSTRUCTION

A. Demonstrate operation and maintenance of products to Owner's personnel two weeks prior to
date of Substantial Completion.

B. Demonstrate start-up, operation, control, adjustment, trouble-shooting, servicing, maintenance,
and shutdown of each item of equipment at scheduled time, at equipment location.

C. For equipment or systems requiring seasonal operation, perform demonstration for other
season within six months.
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D. Provide a qualified person who is knowledgeable about the Project to perform demonstration
and instruction of Owner's personnel.

E. Utilize operation and maintenance manuals as basis for instruction.  Review contents of manual
with Owner's personnel in detail to explain all aspects of operation and maintenance.

3.09 ADJUSTING
A. Adjust operating products and equipment to ensure smooth and unhindered operation.

3.10 FINAL CLEANING
A. Use cleaning materials that are nonhazardous.
B. Remove all labels that are not permanent.  Do not paint or otherwise cover fire test labels or

nameplates on mechanical and electrical  equipment.
C. Clean filters of operating equipment.
D. Clean site; sweep paved areas, rake clean landscaped surfaces.
E. Remove waste, surplus materials, trash/rubbish, and construction facilities from the site;

dispose of in legal manner; do not burn or bury.
3.11 CLOSEOUT PROCEDURES

A. Make submittals that are required by governing or other authorities.
1. Provide copies to Engineer and Owner.

B. Notify Engineer when work is considered ready for Engineer's Substantial Completion
inspection.

C. Submit written certification containing Contractor's Correction Punch List, that Contract
Documents have been reviewed, work has been inspected, and that work is complete in
accordance with Contract Documents and ready for Engineer's Substantial Completion
inspection.

D. Owner will occupy all of the building as specified in Section 01 10 00.
E. Conduct Substantial Completion inspection and create Final Correction Punch List containing

Engineer's and Contractor's comprehensive list of items identified to be completed or corrected
and submit to Engineer

F. Correct items of work listed in Final Correction Punch List and comply with requirements for
access to Owner-occupied areas.

G. Notify Engineer when work is considered finally complete and ready for Engineer's Substantial
Completion final inspection.

H. Complete items of work determined by Engineer listed in executed Certificate of Substantial
Completion.

3.12 MAINTENANCE
A. Provide service and maintenance of components indicated in specification sections.
B. Maintenance Period:  As indicated in specification sections or, if not indicated, not less than

one year from the Date of Substantial Completion or the length of the specified warranty,
whichever is longer.

C. Examine system components at a frequency consistent with reliable operation.  Clean, adjust,
and lubricate as required.

D. Include systematic examination, adjustment, and lubrication of components.  Repair or replace
parts whenever required.  Use parts produced by the manufacturer of the original component.

E. Maintenance service shall not be assigned or transferred to any agent or subcontractor without
prior written consent of the Owner.

END OF SECTION
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SECTION 02 41 13 
SELECTIVE SITE DEMOLITION   

PART 1 GENERAL 
1.01 SECTION INCLUDES 

A. Labor and material that is necessary for the work associated with the removal of the existing 
facilities as shown on the Drawings. 

1.02 RELATED SECTION 
A. Section 31 00 00 - Earthwork. 
B. Section 31 10 00 - Site Clearing. 

1.03 SAFETY REQUIREMENTS 
A. Work shall be done in conformance with federal, state, and local rules and regulations 

pertaining to safety and as specified elsewhere in these Specifications. 
1.04 SALVAGE 

A. Salvageable piping, valves, and materials removed during demolition are the property of the 
Owner.  Place on the site in an area designated by the Owner.

PART 2 PRODUCTS 
  Not Used. 
PART 3 EXECUTION 
3.01 PREPARATION 

A. Make provisions to prevent the entrance of surface runoff from entering the area of excavation. 
B. Coordinate any disconnect and capping of services with Owner before starting demolition. 
C. Protect existing structures and underground utilities within the Work area from being damaged 

during demolition. 
3.02 DEMOLITION AND REMOVAL 

A. Excavate to the minimum extent necessary. 
B. Dispose of demolition debris at a site approved by the Owner.  Otherwise, to the nearest state 

approved landfill permitted to receive waste. 
3.03 BACKFILLING 

A. Begin backfilling excavated areas after receiving approval from Engineer. 
B. Backfill in accordance with Section 31 23 33. 
C. Material excavated during demolition may be used as backfill. 
D. Import backfill as required. 

END OF SECTION   



ATU West Campus Chilled Water Loop  Construction Documents 
  October 2024 
 

 
Expansion, Construction, and 
Contraction Joints 03 15 16 - 1  

SECTION 03 15 16 
EXPANSION, CONSTRUCTION, AND CONTRACTION JOINTS 

PART 1 GENERAL     
1.01 SUMMARY 

A. Provide expansion, construction, and contraction joints as specified.   
1.02 RELATED SECTIONS   

A. Section 03 30 00 - Cast-in-Place Concrete.   
1.03 REFERENCES 

A. American Society for Testing and Materials, 1916 Race Street, Philadelphia, Pennsylvania 
19103. 
1. ASTM A36 - Specification for Structural Steel. 
2. ASTM D226 - Specification for Asphalt-Saturated Organic Felt used in Roofing and 

Waterproofing. 
3. ASTM D994 - Specification for Preformed Expansion Joint Filler for Concrete (Bituminous 

Type). 
4. ASTM D1190 - Specification for Concrete joint Sealer, Hot-Poured Elastic Type. 
5. ASTM D1751 - Specification for Preformed Expansion Joint Filler for Concrete Paving and 

Structural Construction (Nonextruding and Resilient Bituminous Types). 
B. Corp of Engineers, (U.S. Department of the Army) Pulaski Building, 20 Massachusetts Avenue, 

North West, Washington, D.C. 20314. 
1. CRD-C-572 - Polyvinylchloride Waterstops. 

C. Federal Specifications:  SS-S-210A; Sealing Compound for Expansion Joints. 
PART 2 PRODUCTS   
2.01 WATERSTOPS   

A. Center bulb type extruded from an elastomeric plastic compound, the basic resin of virgin 
polyvinyl chloride (PVC).   

B. Size as recommended by manufacturer for each application or as shown on Drawing.  
Generally, 6 inches for walls with a 12 inches thickness and 9 inches for walls thicker than 12 
inches. 

C. Specific gravity approximately 1.37 and the shore durometer Type A hardness, approximately 
80.   

D. Meet the performance requirements of the Corps of Engineers' Specification CRD-C-572.   
E. Constant thickness from the edge of the bulb to the outside edge.   
F. Have a number of parallel ribs or protrusions on each side of the center of the strip.   
G. Corrugated type or tapered waterstops are not acceptable.   
H. The minimum weight per foot for waterstop shall be 0.75 pound for 3/16-inch by 6-inch, 1.35 

pounds for 3/8-inch by 6-inch, and 2.05 pounds for 3/8-inch by 9-inch.   
I. Manufacturers: 

1. Southern Metal and Plastic Products, Inc.  
a. Type 11RCB for 4-inch by 3/16-inch. 
b. Type 17RCB for 6-inch by 3/8-inch.  
c. Type 18RCB for 9-inch by 3/8-inch.   
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2. Vinylex Corporation. 
a. Catalog No. RB6-38H for the 6-inch by 3/8-inch.  
b. Catalog No. RB9-38H for the 9-inch by 3/8-inch.   

3. Greenstreak Plastic Products.  
a. Style 732 for the 6-inch by 3/8-inch.  
b. Style 735 for the 9-inch by 3/8-inch.   

4. Or approved equal. 
2.02 BOND BREAKER TAPE FOR EXPANSION JOINTS   

A. Where indicated, adhesive-backed glazed butyl or polyethylene tape that will satisfactorily 
adhere to the premolded joint material or concrete surface.   

B. Same width as joint.   
2.03 PREMOLDED JOINT FILLER - BITUMINOUS TYPE   

A. Bituminous type conforming to ASTM D994 or D1751, unless otherwise shown or specified.   
B. Use around pipe penetrations through existing walls. 
C. Manufacturers: 

1. Synko Flex Products Inc.; Synko Flex Preformed Plastic Adhesive Waterstop. 
2. American Colloid Co.; Waterstop RX. 

2.04 BOND BREAKER   
A. Bond breaker, except where a tape is specifically called for, shall be either bond breaker tape 

as specified or a bond prevention material, nonstaining type, as specified in Section 03 30 00.   
2.05 CORK EXPANSION JOINT FILLER 

A. Manufacturer: W.R. Meadows Sealtight, or equal. 
B. Seal joints with a pourable two-component cold-applied compound to depth as indicated on 

Drawings. 
2.06 POURABLE JOINT FILLERS - RUBBER ASPHALT FILLER   

A. Hot-pour type, conforming to ASTM D1190.  Use primer recommended by the manufacturer.   
2.07 COAL-TAR TAPE   

A. Manufacturer's: 
1. Protecto Wrap 200, by Protecto Wrap Co., Denver, CO. 
2. Tapecoat CT, by Tapecoat Company, Inc., Evanston, IL.  
3. Or equal.   

2.08 STEEL EXPANSION JOINT DOWELS   
A. Smooth steel conforming to ASTM A36.  Coating on bars with an approved, FUSION BONDED 

COATING.  
PART 3 EXECUTION   
3.01 INSTALLATION OF WATERSTOPS - GENERAL   

A. Join waterstops at intersections so continuous seal is provided.   
B. Center waterstop on joint.   
C. Hold waterstop positively in correct position.   
D. If waterstop is damaged, repair in acceptable manner.   
E. Vibrate concrete to obtain impervious concrete in the vicinity of joints.   
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F. In horizontal joints, fill areas below waterstop completely with concrete; make visual inspection 
of entire waterstop area during concrete placement.   

3.02 WATERSTOPS IN CONSTRUCTION JOINTS   
A. Horizontal Waterstops:   

1. Place immediately after the pour is completed and before concrete has begun to set.   
2. Puddle each side to level concrete and assure that waterstop is properly embedded.   
3. Where stops are spliced, lap at least 12 inches and secure together.   
4. After concrete has set to the point where the surface can be cut with a broom or a stream 

of water, cut off the surface to a rough finish with laitance removed and the concrete left 
clean.   

B. Vertical Waterstop:  Place and secure in forms prior to placing concrete.   
3.03 PLASTIC WATERSTOP   

A. Install in accordance with details shown and manufacturer's instructions.   
B. Allow at least 10 minutes before pulling or straining the new splice.   
C. Finished splices shall provide a cross section that is dense and free of porosity with tensile 

strength of not less than 80 percent of unspliced materials.   
3.04 SPLICES AND JOINTS   

A. Prior to use of the waterstop material in the field, submit a sample of a fabricated cross 
constructed of each size or shape of material to be used for approval.   

B. Fabricate samples so that the material and workmanship represent the fittings provided under 
this Section.   

C. Make field splices and joints in accordance with waterstop manufacturer's instructions using a 
thermostatically controlled heating iron.   

3.05 JOINT PREPARATION - GENERAL   
A. Accurately locate and construct joints to produce straight joints.   
B. Vertical or horizontal, except where walls intersect sloping floors. 
C. Do not commence concrete pour until after joint preparation has been inspected and approved 

by Engineer.   
3.06 CONSTRUCTION JOINTS   

A. Prior to placing abutting concrete, clean contact surface by sandblasting or other approved 
means to remove laitance and expose the aggregate.   

B. Remove concrete from exposed portion of reinforcing steel.   
C. Do not damage the waterstop, if one is present, during the cleaning process.   
D. Grout for horizontal construction joints shall be as specified in Section 03 30 00.   
E. Roughen surface of hardened concrete by one of the following methods: 

1. Sandblast foundation and reinforcing dowels after concrete has fully cured to remove 
laitance and spillage and to expose sound aggregate.   

2. Water blast the foundation and reinforcing dowels after concrete has partially cured to 
remove laitance and spillage and to expose sound aggregate.   

3. Green cut fresh concrete with high pressure water and hand tools to remove  laitance and 
spillage from the foundation and reinforcing dowels, and to expose sound aggregate.   

3.07 LOCATION   
A. Joints as shown on the Drawings or approved by Engineer. 
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3.08 TIME BETWEEN POURS   
A. At least 2 hours shall elapse after depositing concrete in long or high columns or heavy walls 

before depositing in beams, girders, or slabs supported thereon.   
B. For short columns and low height walls, 10 feet or less, wait at least 45 minutes prior to 

depositing concrete in beams, girders, brackets, column capitals, or slabs supported thereon.   
C. Beams, girders, brackets, column capitals, and haunches shall be considered as part of the 

floor or roof system and shall be placed monolithically therewith.   
D. Where cold joints will result and this joint will be below the finished water surface, provide and 

install a waterstop in the joint.   
3.09 EXPANSION JOINTS - GENERAL   

A. Provide premolded joint filler of sufficient width to completely fill the joint space.   
B. If a waterstop is in the joint, accurately cut premolded joint filler to butt tightly against the 

waterstop and the side forms.   
C. At locations where joint sealant is to be applied, precut premolded joint filler the required depth.   
D. Form cavities for joint sealant with either precut, premolded joint filler or smooth, accurately-

shaped material that can be removed.   
E. Thoroughly vibrated concrete along the joint form to produce a dense, smooth surface.   
F. Repair surface irregularities along the joint sealant cavity due to improper concrete 

consolidation or faulty form removal with an approved compound compatible with the joint 
sealant in a manner that is satisfactory to the sealant manufacturer.   

3.10 INSTALLATION OF BITUMINOUS TYPE OR CLOSED CELL FOAM TYPE PREMOLDED JOINT 
FILLER   

A. Drive nails at about 1 foot on centers through the filler to provide anchors into the concrete 
when it is placed.   

B. Place premolded joint filler in the forms in the proper position before concrete is poured.   
C. Install premolded joint filler in walks (to provide expansion and contraction joints at not more 

than 20-foot intervals), at changes in direction at intersections, and at each side of driveway 
entrances.   

3.11 POURABLE JOINT FILLER - GENERAL 
A. Install pourable joint fillers in accordance with the manufacturer's instructions.   
B. Thoroughly clean joints by sandblasting concrete surfaces of each side of joint from plastic 

waterstop to top of joint, dry the joint, and remove dust and foreign material; prime before 
pouring the filler.   

C. Avoid damaging waterstop by sandblasting operations.   
D. Primer compatible with filler material.   

3.12 RUBBER ASPHALT JOINT FILLER 
A. Heat rubber asphalt filler material in a double-walled boiler and place in the joint by means of a 

nozzle.   
B. Prevent spillage outside of the joint.   
C. Begin pouring joint filler at the bottom of the horizontal joint and proceed upwards in a manner 

that will preclude the possibility of trapping air in the joint.   
D. Use masking tape at each side of joint to assist in cleaning all spillage.   
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3.13 CONTROL JOINTS IN FLOOR SLABS   
A. Form tongue-and-groove construction joints with keyway in bulkhead forms.   
B. Key horizontal joints the full length of the member.   
C. Key width shall occupy the interior one-third section, and depth of the key shall be 2 inches. 

3.14 STEEL EXPANSION JOINT DOWELS   
A. Install parallel to wall or slab face and in true horizontal position by securing tightly in forms with 

rigid ties.   
B. Orient dowels to permit joint movement.   

END OF SECTION 



ATU West Campus Chilled Water Loop  Construction Documents 
  October 2024 
 

  
Reinforcing Steel  03 20 00- 1 

SECTION 03 20 00 
REINFORCING STEEL 

PART 1 GENERAL     
1.01 SUMMARY   

A. Provide reinforcing steel and welded wire fabric.   
B. Conform to "Placing Reinforcing Bars", Recommended Practices, Joint Effort of CRSI-WCRSI, 

prepared under the direction of the CRSI Committee on Engineering Practice.   
C. Notify Engineer when reinforcing is ready for inspection and allow sufficient time for this 

inspection prior to casting concrete.   
1.02 RELATED SECTIONS 

A. Section 03 30 00 - Cast-in-Place Concrete. 
1.03 REFERENCES 

A. American Concrete Institute, 22400 West Seven Mile Road, Detroit, Michigan 48219. 
1. ACI-318 - Building Code Requirements for Reinforcing Concrete. 

B. American Society for Testing and Materials, 1916 Race Street, Philadelphia, Pennsylvania 
19103. 
1. ASTM A185 - Specification for Steel Welded Wire, Fabric, Plain, for Concrete 

Reinforcement. 
2. ASTM A497 - Specification for  Welded Deformed Steel Wire Fabric for Concrete 

Reinforcement. 
3. ASTM A615 - Specification for Deformed and Plain Billet-Steel for Concrete 

Reinforcement. 
C. American Welding Society, 550 North West LeJeune Road, Miami, Florida  33126. 

1. AWS D1.4 - Structural Welding Code; Reinforcing Steel. 
D. Concrete Reinforcing Steel Institute, 933 North Plum Grove Road, Schamburg, Illinois 60195. 

1. CRSI-MSP-1 - Manual of Standard Practice. 
1.04 SUBMITTALS  

A. Submit the following in accordance with Specifications:  
1. Bending lists. 
2. Placing drawings. 
3. Shop drawings. 

B. Shop Drawings: 
1. Bars for footings, including dowels, shall not be fabricated and shipped without prior 

review of Shop Drawings by the Engineer. 
2. Otherwise, Shop and Placing Drawings shall include reinforcing placing plans and details 

indicating size, location, arrangement, placing sequence, etc., and shall conform to ACI 
315.   

1.05 DELIVERY, STORAGE, AND HANDLING   
A. Steel: 

1. Deliver with suitable hauling and handling equipment.  
2. Tag for easy identification.   
3. Store to prevent contact with the ground.  

B. Unloading, storing, and handling of bars shall conform to CRSI publication "Placing Reinforcing 
Bars".   
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PART 2 PRODUCTS   
2.01 DEFORMED REINFORCING BARS  

A. Deformed billet-steel bars conforming to ASTM A615, Grade 60.   
2.02 WELDED WIRE FABRIC  

A. Conform to ASTM A185 or A497.   
2.03 ACCESSORIES:  

A. Tie wire: 16-gage, black, soft-annealed wire.   
B. Bar supports: proper type for intended use.   
C. Bar supports in beams, columns, walls, and slabs exposed to view after stripping: Small 

rectangular concrete blocks of same color and strength of concrete that is being placed around 
them. 

D. Concrete supports: for reinforcing concrete placed on grade. 
E. Conform to requirements of "Placing Reinforcing Bars" published by CRSI.    

PART 3 EXECUTION   
3.01 REINFORCING STEEL  

A. Clean metal reinforcement of loose mill scale, oil, earth and other contaminants.   
B. Straightening and rebending reinforcing steel:   

1. Do not straighten or rebend metal reinforcement.   
2. Where construction access through reinforcing is a problem, use bundle or space bars 

instead of bending.   
3. Submit details and obtain Engineer's review prior to placing.   

C. Protection, spacing, and positioning of reinforcing steel:  Conform to the current edition of the 
ACI Standard Building Code Requirements for Reinforced Concrete (ACI 318), reviewed 
placing drawings and design drawings.   

D. Location Tolerance:  Conform to the current edition of "Placing Reinforcing Bars" published by 
Concrete Reinforcing Steel Institute and to the Details and Notes on the Drawings.   

E. Splicing:   
1. Conform to Drawings and current edition of ACI Code 318.   
2. Stagger splices in adjacent bars.  

F. Tying deformed reinforcing bars:  Conform to current edition of "Placing Reinforcing Bars" 
published by Concrete Reinforcing Steel Institute and to details and notes on Drawings.   

G. Field Bending:  
1. Field bending of reinforcing steel bars is not permitted when rebending will later be 

required to straighten bars.   
2. Consult with Engineer prior to pouring if there is a need to work out a solution to prevent 

field bending.   
3.02 REINFORCEMENT AROUND OPENINGS   

A. Place an equivalent area of steel around pipe or opening and extend on each side sufficiently 
to develop bond in each bar.   

B. See Drawings for bar extension length each side of opening.   
C. Where welded wire fabric is used, provide extra reinforcement using fabric or deformed bars.   

3.03 WELDING REINFORCEMENT   
A. Welding shall not be permitted unless Contractor submits detailed Shop Drawings, 

qualifications, and radiographic nondestructive testing procedures for review by Engineer. 
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1. Obtain results of this review prior to proceeding.   
2. Basis for submittals: Structural Welding Code, Reinforcing Steel, AWS D1.4, published by 

American Welding Society, and applicable portions of ACI 318, current edition.   
3. Test 10 percent of welds using radiographic, nondestructive testing procedures in 

accordance to the above referenced codes.   
3.04 PLACING WELDED WIRE FABRIC   

A. Conform to ACI 318 and to current Manual of Standard Practice, Welded Wire Fabric, by Wire 
Reinforcement Institute regarding placement, bends, laps, and other requirements.   

B. Placing: 
1. Extend fabric to within 2 inches of edges of slab.  
2. Lap splices at least 1-1/2 courses of fabric and a minimum of 6 inches.   
3. Tie laps and splices securely at ends and at least every 24 inches with 16-gage black 

annealed steel wire.   
4. Place welded wire fabric at the proper distance above bottom of slab.   

END OF SECTION 
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SECTION 03 30 00 
CAST-IN-PLACE CONCRETE 

PART 1 GENERAL    
1.01 WORK INCLUDED 

A. Cast-in-place concrete, including formwork.   
1.02 RELATED WORK 

A. Section 03 20 00 – Reinforcing Steel. 
1.03 REFERENCES 

A. American Concrete Institute, Box 19150, Redford Station, Detroit, Michigan 48219 (latest 
revision). 
1. ACI 211.1:  Standard Practice for Selecting Proportions for Normal, Heavyweight, and 

Mass Concrete. 
2. ACI 211.2:  Standard Practice for Selecting Proportions for Structural Lightweight 

Concrete.   
3. ACI 211.3:  Standard Practice for Selecting Proportions for No-Slump Concrete. 
4. ACI 304R:  Guide for Measuring, Mixing, Transporting, and Placing Concrete. 
5. ACI 304.2R:  Placing Concrete by Pumping Method. 
6. ACI 304.3R:  High Density Concrete:  Measuring, Mixing, Transporting and Placing. 
7. ACI 304.4R:  Placing Concrete with Belt Conveyors. 
8. ACI 305R:  Hot Weather Concreting. 
9. ACI 306R:  Cold Weather Concreting.   
10. ACI 309:  Standard Practice for Consolidating of Concrete. 
11. ACI 309.1R:  Behavior of Fresh Concrete During Vibration. 
12. ACI 309.2R:  Identification and Control of Consolidation-Related Surface Defects in 

Formed Concrete. 
13. ACI 318: Building Code Requirements for Reinforced Concrete. 
14. ACI 347:  Recommended Practice for Concrete Formwork. 

B. American Society of Testing for Materials, 1916 Race Street, Philadelphia, Pennsylvania 19103 
(latest revision). 
1. ASTM C31:  Making and Curing Concrete Test Specimens in the Field. 
2. ASTM C33:  Specification for Concrete Aggregates. 
3. ASTM C42:  Obtaining and Testing Drilled Cores and Sawed Beams of Concrete. 
4. ASTM C143:  Test for Slump of Portland Cement Concrete. 
5. ASTM C150:  Specifications for Portland Cement. 
6. ASTM C172:  Sampling Freshly Mixed Concrete. 
7. ASTM C173:  Test for Air Content of Freshly Mixed Concrete by the Volumetric Method. 
8. ASTM C231:  Test for Air Content of Freshly Mixed Concrete by the Pressure Method. 
9. ASTM C260:  Specification for Air-Entraining Admixtures for Concrete.   
10. ASTM C309:  Specification for Liquid Membrane-Forming Compounds for Curing 

Concrete. 
11. ASTM C494:  Specification for Chemical Admixtures for Concrete. 
12. ASTM E329:  Recommended Practice for Inspection and Testing Agencies for Concrete, 

Steel, and Bituminous Materials as Used in Construction. 
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C. Concrete Reinforcing Steel Institute, "Manual of Standard Practice." 
D. Local Codes and Ordinances: Wherever provisions of the Standard Building Code or the local 

current ordinances are more stringent that the above referenced Specifications and Standards, 
the local codes and ordinances shall govern. 

1.04 SUBMITTALS 
A. Submit the following in accordance with Specifications: 

1. Product Data: Submit manufacturer’s product data for reinforcement and forming 
accessories, patching compounds, curing compounds, and other materials. 

2. Shop Drawings:  Submit for review prior to Installation, Shop Drawings of all reinforcing 
steel, including bar cutting lists, typical bar bend diagrams, construction of forms including 
jointing, reveals, and location and pattern of form tie placement. 

3. Design Mix:  Prior to placement of concrete, the Contractor shall submit a design mix 
showing the proportions and compressive strength obtained from the concrete at 7 and 28 
days.  The design mix shall include a complete list of materials including type, brand, 
source, and amount of; cement, fly ash, ground slag, coarse aggregate, fine aggregate, 
water, air content and admixtures, if applicable.  The mix design shall be submitted to the 
Engineer at least ten (10) days prior to the start of operations.  Placement of concrete 
shall not begin until the mix design is approved in writing by the Engineer. 

1.05 QUALITY ASSURANCE/ACCEPTANCE 
A. Inspection:  Engineer shall have access and rights to inspect batch plants, cement mills, and 

facilities of suppliers, manufacturers, and subcontractors providing products specified.   
B. Batch Plant:   

1. Certification:  Current certification that weighing scales have been tested and are within 
tolerances as set forth in National Bureau of Standards Handbook No. 44.   

2. Equipment:  Semi-automatic or fully automatic.   
C. Evaluation and acceptance of concrete shall conform to ACI 318. 
D. The Contractor shall engage a testing laboratory acceptable to Owner and Engineer to perform 

material evaluation tests and to design concrete mixes.   All testing shall be paid for by the 
Contractor. 

E. The mixing or alternate use of cement from different manufactures will not be permitted.  The 
source of any materials shall not be changed without the written approval of the Engineer. 

F. If the cement furnished produces erratic results under field conditions incident to the placing of 
the concrete, or in regard to the strength of the finished product, or in the time of the initial or 
final set, the Contractor shall, without notice from the Engineer, cease the use of that source of 
cement. 

G. Should a change in sources be made, or admixtures added or deleted from the mix, a new 
design mix must be submitted to the Engineer for approval. 

H. The Contractor is responsible for product quality control during handling, blending, mixing, 
transporting, and placement operations, and for necessary adjustments in proportioning of the 
materials to produce an acceptable mix.  The Contractor shall perform all applicable quality 
control sampling and testing required to ensure that the completed concrete complies with all 
requirements and specifications.  The Contractor shall furnish all personnel, equipment, and 
facilities necessary to perform the required sampling and pay for testing. 

I. The Contractor shall be responsible for ensuring that all concrete cylinders, including those 
made for determination of quality acceptance, are properly cured while at the jobsite. 

J. Field Sampling and Testing: 
1. Field samples shall be made and cured in accordance with ASTM C31 for each concrete 

strength, at the rate of 4 test cylinders and one slump test for each 50 cubic yards of 
concrete from each days pour.  Make air content check for each set of test cylinders in 
accordance with ASTM C173 or ASTM C231.  Air content and slump shall be checked and 
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recorded at both truck discharge and point of placement for pumped concrete from the first 
load each day and every 50 cubic yards thereafter. 

2. Test Cylinders:  One at 7 days, two at 28 days, and reserve the remaining cylinder for 
testing after a longer period as required by the Engineer if the 28 day tests do not meet or 
exceed the required strength. 

3. The taking of samples from small pours of 10 cubic yards or less may be omitted at the 
discretion of the Engineer. 

4. Additional Test Slumps:  Every 25 cubic yards, recording location for report. 
5. When early form removal is requested, field cure cylinders will be tested at 7 days or less 

to determine sufficient strength. 
K. Testing:  Where average strength of any group of 3 cylinders falls below the minimum 

comprehensive strength, or an individual cylinder falls more than 500 psi below minimum 
compressive strength specified, the Contractor will be required to have a certified laboratory 
core the concrete and test it in accordance with ASTM C42.   Specimens shall be selected by 
the Engineer from location in structure represented by test specimen or specimens which failed.  
At the discretion of the Engineer, Swiss hammer testing may or may not be used to aid in 
determination of acceptable concrete. 
1. Specimens shall be secured, prepared, and tested in accordance with ASTM C42, within a 

period of 60 days after placement of concrete. 
2. Concrete will be deemed approved meeting the strength requirements of this Section if it 

meets the strength requirements of ACI 318. 
3. The cost of cutting specimens from the structure, patching the resulting holes, and making 

laboratory analysis shall be at the sole expense of the Contractor. 
4. Holes from which the cored samples are taken shall be packed solid with no slump 

concrete proportioned in accordance with ACI 211.  Patching shall have the same design 
strength as the specified concrete. 

5. Should laboratory analysis indicate that the proper concrete mix has not been used, all 
concrete poured where inappropriate mix was used shall be subject to rejection, before, 
during, or after the pour. 

6. If any of the specimens cut from the structure fail to meet the requirements of ACI 318, the 
Engineer shall have the right to require the defective concrete to be replaced, at the 
Contractors sole expense, and at no additional cost to the Owner. 

L. Sampling:  In addition, the slump test specified in this Section, the Contractor shall keep a cone 
and rod apparatus on the Project site for random testing of batches.  When concrete does not 
meet the specified slump requirements, and when directed by the Engineer, the Contractor will 
immediately perform a slump test in accordance with ASTM C143.  Concrete not meeting the 
slump requirements shall be removed from the Project site. 

M. The Contractor shall provide an opportunity for the Engineer to observe all quality control 
sampling and testing procedures.  

PART 2 PRODUCTS   
2.01 CEMENT   

A. Portland cement: ASTM C150 Type I. 
2.02 WATER   

A. Clean and free from oil, acid, alkali, salt, organic matter, or other deleterious substances.   
B. Potable. 

 
 

2.03 CONCRETE AGGREGATES 
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A. General:  Natural aggregates, well graded, free from deleterious coatings and organic materials 
conforming to ASTM C33 (latest revision). 
1. Import non-reactive aggregates if local aggregates are reactive.  (Appendix XI-ASTM 

C33). 
2. Wash aggregates uniformly before use. 
3. Other aggregate gradations can be approved by Engineer. 

B. Fine Aggregates: 
1. Clean, sharp, natural or manufactured sand, free of loam, clay, lumps, or other detrimental 

materials and conforming to ASTM C33. 
2. Less than 2 percent passing the No. 200 sieve. 
3. Maximum size 1-1/2 inches. 

C. Coarse Aggregates: 
1. Natural gravel, crushed gravel, crushed stone, or combination of these materials. 
2. Less than 15 percent float or elongated particles (long dimension >5 times short 

dimension). 
3. Less than 0.5 percent passing the No. 200 sieve. 

2.04 CONCRETE AIR-ENTRAINING ADMIXTURES   
A. Manufacturer:   

1. Air-Mix or Perma-Air by the Euclid Chemical Co. 
2. Sealtight Air Entraining Admixture by W.R. Meadows of Texas.   
3. Master Builders, MB-VR. 
4. Or approved equal. 

B. ASTM C260; nontoxic after 30 days. 
C. Use only the specified non-corrosive non-chloride accelerator.  Calcium chloride is not 

permitted. 
D. Provide for concrete exposed to freezing and thawing,  required to be watertight or placed 

during cold weather.  Air Content:  5 to 6 percent. 
2.05 ADMIXTURES 

A. Water-Reducing Admixture:  Conforming to ASTM C494, Type A: 
1. Eucom WR-75 by the Euclid Chemical Company. 
2. Pozzolith 200N by Master Builder. 
3. Plastocrete 160 by Sika Chemical Corporation. 

B. Water-Reducing Retarding Admixture:  Conforming to ASTM C494, Type D: 
1. Eucom Retarder-75 by the Euclid Chemical Company. 
2. Pozzolith 100XR by Master Builder. 
3. Plastiment by Sika Chemical Company. 

C. High-Range Water-Reducing Admixture (Superplasticizer):  Conforming to ASTM C494, Type F 
or G: 
1. Eucom 37 by Euclid Chemical Company. 
2. Rheobuild 1000 by Master Builders. 
3. Sikament by Sika Chemical Company. 
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D. Non-Corrosive Non-Chloride Accelerator Admixture:  Conforming to ASTM C494 Type C or E: 
1. Accelguard 80 by Euclid Chemical Company.  
2. Or approved equal. 
3. Manufacturer must have long-term non-corrosive test data from an independent testing 

laboratory (of at least 1 year's duration) using an acceptable accelerated corrosion test 
method using electrical potential measures. 

E. Prohibited Admixtures:  Calcium chloride, thiocyanates or admixtures containing more than 
0.05 percent chloride ions. 

F. Certification:  Submit written conformance to the requirements and chloride ion content of the 
admixture to Engineer prior to mix design review. 

2.06 FORMS 
A. Unexposed Finish Concrete:  Plywood, lumber, metal or other acceptable material approved by 

the Engineer.  Lumber shall be dressed on at least 2 edges and 2 sides for a tight fit if used. 
B. Form Coatings:  Commercial formulation from coating compound with maximum VOC of 350 

mg/l that will not bond, stain, or adversely affect concrete surfaces in contact with and will not 
impair succeeding treatments of concrete surfaces. 

C. Form Ties:  Factory-fabricated, adjustable-length, removable or snap-off metal form ties, 
designed to prevent deflection and spalling of concrete upon removal.  Units provided shall not 
leave any metal closer than 1-1/2 inch to exposed surface.  Provide ties that, when removed, 
will leave holes no larger than 1 inch in diameter in concrete surface. 

2.07 BONDING AGENT 
A. Manufacturer:  Sonnebond by Sonneborn; or approved equal. 
B. Submit product specifications and manufacturer's specific instructions for application on this 

Project for Engineer's approval. 
C. Product must meet Project requirements with regard to surface, pot life, set time, vertical or 

horizontal application, forming restrictions, or other stated requirements. 
2.08 BOND BREAKER 

A. Manufacturers: 
1. Williams Tilt-Up Compound, Williams Distributors Inc., Seattle, Washington. 
2. Silcoseal 77, Superior concrete Accessories, Franklin Park, Illinois. 
3. Or Equal. 

B. Nonstaining type. 
C. Provide positive bond prevention. 
D. Submit copies of manufacturer's data, recommendations, and instructions for specific use on 

this Project for review. 
2.09 CURING COMPOUND 

A. Liquid Membrane-Forming Curing Compound: ASTM C309, Type I, Class A.  Moisture loss not 
more than 0.005 gr./sq. cm. applied at 200 square feet per gallon. 
1. Conspec, Conspec Cure & Seal. 
2. Sonneborn, Kure-N-Seal. 
3. Master Builders, MasterKure. 
4. Or approved equal. 

2.10 BONDING AND REPAIR MATERIALS 
A. Rewettable Bonding Compounds: 

1. Polyvinyl acetate type. 
2. Manufacturer: 
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a. Euco Weld by the Euclid Chemical Co. 
b. Weldcrete by the Larsen Co. 
c. Sonnocrete by Sonneborn. 
d. Daraweld C by W. R. Grace. 

3. Use only in areas not subject to moisture. 
B. Non-Rewettable Bonding Compounds: 

1. Polymer modified type. 
2. Manufacturer: 

a. Euco-Bond by the Euclid Chemical Co. 
b. Or approved equal. 

C. Bonding Admixture: 
1. Latex, non-rewettable type. 
2. Manufacturer: 

a. SBR Latex or Flex-Con by the Euclid Chemical Co. 
b. Daraweld C by W. R. Grace. 

D. Patching Mortar: 
1. Free flowing or gel consistency. 
2. Polymer modified cementitious mortar. 
3. Manufacturer:  

a. Euco Thin Coat or Concrete Coat by the Euclid Chemical Co. for horizontal repairs. 
b. Verticoat by the Euclid Chemical Co. for vertical or overhead repairs. 
c. Sikatop 121 or 122 by the Sika Chemical Co. for horizontal repairs. 
d. Sikatop 123 by the Sika Chemical Co. for vertical or overhead repairs. 

E. Underlayment Compound: 
1. Free-flowing, self-leveling, pumpable cementitious base compound. 
2. Manufacturer: 

a. Flo-Top by the Euclid Chemical Co. 
b. Or approved equal. 

F. Repair Topping: 
1. Self-leveling, polymer modified high strength topping. 
2. Manufacturer:  Thin Top SL by the Euclid Chemical Co. 

PART 3 EXECUTION   
3.01 DESIGN OF CONCRETE MIX  

A. Submit mix design on each class of concrete for review, include standard deviation analysis or 
trial mixture test data. 

B. Proportion mix design in accordance with ACI 318, Section 5.3, "Proportioning on the Basis of 
Field Experience and/or Trial Mixtures". 



ATU West Campus Chilled Water Loop  Construction Documents 
  October 2024 
 

  
Cast-in-Place Concrete  03 30 00 - 7 

C. If trial batches are used:  
1. Prepare mix design by independent testing laboratory. 
2. Achieve an average compressive strength 1200 psi higher than the specified strength, or 

1400 psi for specified concrete strengths over 5000 psi. 
3. Certified copies of laboratory trial mix reports and cylinder tests shall be submitted to 

Engineer by the testing laboratory for approval.   
D. Do not place concrete prior to receipt of Engineer's written approval of mixes and cylinder test 

results. 
E. Design mix and perform tests to meet the requirements as specified.   
F. Slump: 2-4" 
G. Water/Cement Ratio: 

1. Watertight concrete exposed to fresh water and freeze/thaw:  0.50 max. 
2. Air entrained concrete exposed to fresh water: 0.50 max. 

H. Combined Aggregate Gradings: 
1. Aggregates for concrete shall be proportioned in accordance with "Standard Practice for 

Selecting Proportions for Normal, Heavyweight, and Mass Concrete." ACI 211.1. 
2. Maximum aggregate size: Do not exceed one-fifth the narrowest dimension between sizes 

of forms or 3/4 of the clear space between reinforcing bars, 1-1/2 inch maximum. 
3.02 MIXES 

A. Strength: Concrete minimum strength at 28 days as noted on Drawings or as specified in other 
Sections. 

B. Mix Designs: 
1. Prepare design mixes for each type of concrete, in accordance with ACI 301 and ACI 318, 

except as otherwise specified. 
C. Conform to ACI 304 current edition for measuring, mixing, transporting and placing concrete. 
D. Concrete Mix Adjustments:  Mix design adjustments may be requested by the Contractor when 

characteristics of materials, job conditions, weather, test results, or other circumstances 
warrant, and as approved by Engineer.  Laboratory test data for revised mix design and 
strength results shall be submitted to and approved by Engineer prior to using in Work. 

3.03 FORMS  
A. Coordinate with other trades whose work may be located within or below concrete. 
B. Coordinate installation of joint materials and vapor retarders with placement of forms and 

reinforcing steel. 
C. Notify Engineer 1 full working day prior to erection of forms for inspection. 
D. Cleaning and Tightening: 

1. Clean forms thoroughly and adjacent surfaces to receive concrete.   
2. Remove chips, wood, sawdust, dirt or other debris immediately prior to concrete 

placement.   
3. Retighten forms after concrete placement to eliminate leaks. 

E. Design: 
1. Design, erect, support, brace, and maintain formwork in accordance with: 

a. Building Codes Requirements for Reinforced Concrete (ACI 318). 
b. Recommended Practice for Concrete Formwork (ACI 347). 
c. Construction Industry Standards (OSHA 2207). 
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2. Design formwork to be readily removable without impact, shock, or damage to concrete 
surfaces and adjacent materials. 

F. Reuse of Forms: Do not reuse forms unless they are in new and undamaged condition. 
G. Chamfer exposed corners and edges 3/4 inch unless otherwise specified or shown on Drawing.  

Use wood, metal, PVC or rubber chamfer strips fabricated to produce uniform smooth lines and 
tight edge joints. 

H. Preparation of Form Surfaces:  Coat the contact surfaces of forms with a form-coating 
compound where applicable prior to placement of reinforcement. 

I. Other Trades:  Provide openings in concrete form work to accommodate Work of other trades.  
Determine size and location of openings, recesses, and chases for other trades providing such 
ties.  Accurately place and securely support items built-in to form. 

J. Form Tolerances:  Construct forms to sizes, shapes, lines, and dimensions shown, work in 
finished structures. 

K. Removal of Forms:  
1. Do not disturb forms until concrete is sufficiently strong to withstand possible injury. 
2. Do not remove shoring until member has acquired sufficient strength to support its weight 

and the load upon it. 
3. Do not remove forms until the concrete has attained 67 percent of 28 day strength or a 

minimum of 4 days.  Use a method of form removal which will not cause overstressing of 
the concrete. 

3.04 FORM TIES 
A. Place in uniform patterns on exposed surfaces. 
B. Number and placement sufficient to withstand pressures and limit deflection of forms to 

acceptable limits. 
3.05 PLACING CONCRETE - GENERAL   

A. Do not place concrete without Engineer being present.   
B. Allow other trades reasonable time to complete portions of work which must be completed 

before concrete is placed.   
C. Notify Engineer at least 1 full working day in advance before starting to place concrete to permit 

inspection of forms, reinforcing, sleeves, conduits, boxes, inserts, or other work required to be 
installed in concrete.   

D. Review curing methods with Engineer and verify curing materials and equipment are at Project 
site. 

E. Placement shall conform to requirements and recommendations of ACI 304 and ACI 318, 
except as modified in these Specifications.   

F. Place concrete as soon as possible after leaving mixer in layers not over 1.5 feet deep: 
1. Without segregation or loss of ingredients.  
2. Without splashing forms or steel above. 

G. Do not use concrete truck chutes, pipes, finishing tools, etc., constructed of aluminum.   
H. Before depositing concrete: 

1. Remove debris from space to be occupied by concrete. 
2. Dampen: 

a. Gravel fill beneath slabs on ground. 
b. Sand where vapor barrier is specified. 
c. Wood forms. 

3. Verify reinforcement is secured in position. 
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I. Before placing concrete, clean and inspect form work, reinforcing steel, and items to be 
embedded or cast-in-place.  Notify other trades prior to placement of concrete to permit the 
installation of their Work.  Coordinate the installation of joint materials and vapor barriers with 
placement of forms and reinforcing steel. 

J. Conveying:  
1. Concrete shall be conveyed from the mixer to the place of final deposit by methods which 

will prevent the separation or loss of materials. 
2. Conveying equipment shall be capable of providing a supply of concrete at the site of 

placement without interruptions sufficient to permit loss of plasticity between successive 
increments. 

3. Provide equipment for chuting, pumping, and pneumatically conveying concrete of proper 
size and design to insure a practically continuous flow of concrete at the point of delivery 
and without segregation of the materials.   

4. Keep open troughs and chutes clean and free from coatings of hardened concrete.   
5. Do not allow concrete to drop freely more than 10 feet.  Equipment and methods used for 

conveying are subject to the approval of Engineer. 
3.06 ADDITION OF WATER AT PROJECT SITE  

A. Do not add water to concrete at Project site if slump is within specified range. 
B. With the Engineer's approval, add water to concrete arriving at Project site with a slump less 

than the specified range, provided it can be demonstrated that the specified water-cement ratio 
will not be exceeded.  

C. All concrete shall be 4000 psi at 28 days with a maximum cement water ratio of .45 unless 
noted otherwise on Design Drawings. 

3.07 CONSOLIDATION AND VISUAL OBSERVATION 
A. Concrete shall be consolidated with internal vibrators having a frequency of at least 800 vpm, 

with amplitude required to consolidate concrete in the section being placed. 
B. At least one standby vibrator in operable condition shall be at the placement site prior to and 

during placing concrete. 
C. Consolidation equipment and methods shall conform to ACI 309 "Recommended Practice for 

Consolidation of Concrete". 
D. Vibrator operator is required to see the concrete being consolidated to ensure good quality 

workmanship; or Contractor shall have a person actually observe the vibration of the concrete 
and will advise the vibrator operator of changes needed to assure complete consolidation. 

E. Do not use vibrators to transport concrete in forms. 
3.08 PLACING CONCRETE IN HOT WEATHER 

A. Comply with the requirements of ACI 305. 
B. Do not place concrete at times when temperature is forecast to exceed 100 degrees F  within 

12 hours after the concrete is placed. 
C. Fog spray forms, reinforcing steel, and subgrade just before placing concrete. 
D. Make every effort to maintain concrete temperature: 

1. Temperature of concrete shall be below 90 degrees F  at time of placement, cool the 
ingredients before mixing by use of chilled water. 

2. Concrete batches with temperature in excess of 90 degrees F will be rejected. 
E. Place concrete promptly upon arrival at Project and vibrate immediately after placement. 
F. Do not add water to retemper. 
G. Consider placing concrete in late afternoon as opposed to early morning. 
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H. Protect and cure exposed surfaces by one of the following: 
1. Continuous water curing. 
2. Moisture-cover curing. 

3.09 PLACING CONCRETE IN COLD WEATHER  (ACI 306R) 
A. Preparation: 

1. Comply with the requirements of  ACI 306. 
2. Additives for the sole purpose of providing freeze protection shall not be used. 
3. Arrangements for covering, insulating, housing, or steam heating newly-placed concrete 

shall be made in advance of placement and shall be adequate to maintain temperature 
and moisture conditions recommended.   

B. Placement: 
1. Surfaces to be in contact with concrete shall be free of snow, ice, and frost and shall be 

above 40 degrees F. 
2. Do not place concrete on frozen subgrade. 
3. Placement of insulating material, tarpaulins, or other movable coverings shall follow 

closely the placing of concrete so that only a few feet of concrete are exposed to outside 
air at anytime. 

C. Curing and Protection: 
1. Keep concrete continuously moist and covered and maintain concrete temperature at a 

minimum of 50 degrees F  for 7 days; temperature shall be uniform throughout concrete.  
If high early strength concrete is used, this temperature requirement may be reduced to 3 
days. 

2. It is recommended forms be left in place for the entire period of protection; use insulated 
blankets or other approved method on slab surfaces. 

3. Limit rapid temperature changes at end of protection period to avoid thermal cracking. 
3.10 PATCHING - GENERAL   

A. Prior to starting patching work, except as specified, obtain Engineer's approval of proposed 
patching techniques and mixes. 

3.11 REPAIR OF DEFECTIVE AREAS 
A. Definition:  Concrete in place that does not conform to specified design strength, shapes, 

alignments, and elevations as shown on Drawings and contains surface defects. 
B. Evaluation and acceptance of concrete shall conform to ACI 318. 
C. With prior approval of Engineer, as to method and procedure, repair defective areas in 

conformance with ACI 301, Chapter 9, except that the specified bonding compound shall be 
used. 

D. Surface Repairs: 
1. Remove and replace concrete having defective surfaces if defects cannot be repaired to 

satisfaction of Owner. 
2. Honey-combed areas and rock pockets: 

a. Repair immediately after removal of forms. 
b. Prepare no-slump concrete mortar and test so that, when dry, patching mortar will 

match surrounding color and strength. 
c. Cut out to solid concrete or minimum of 1-inch depth. 
d. Make edges for cuts perpendicular to the concrete surface. 
e. Thoroughly clean and dampen with water. 
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f. Apply bonding compound. 
g. Compact no-slump concrete into patch, and finish to blend with adjacent finished 

concrete. 
h. Cure in same manner as adjacent concrete. 

3. High Areas:  Grind after concrete has cured at least 14 days. 
4. Low Areas: 

a. Repair during or immediately after completion of surface finishing operations. 
b. Cut out low areas and replace with fresh concrete of same type and class as original 

concrete. 
c. Finish repaired areas to blend into adjacent concrete. 

5. Defective Areas: 
a. Cut out and replace with fresh concrete of same type and class as original concrete. 
b. Finish repaired areas to blend into adjacent concrete. 

6. Make structural repairs with prior approval of Engineer, as to method and procedure, using 
the specified epoxy adhesive or epoxy mortar.  Where epoxy injection procedures must be 
used, use an approved low viscosity epoxy made by the manufacturers previously 
specified. 

7. Level floors for subsequent finishes by use of specified underlayment material. 
8. Where required, level exposed floors by use of the specified self-leveling repair topping. 
9. Repair methods not specified above may be used, subject to approval of Engineer. 

3.12 BLOCKOUTS AT PIPES OR OTHER PENETRATIONS   
A. Submit proposed blockouts for review in accordance with Specifications. 

3.13 CONCRETE CURING 
A. Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.  

Start initial curing as soon as free water has disappeared from concrete surface after placing 
and finishing.  Weather permitting, keep continuously moist for not less than 7 days.  Begin final 
curing procedures immediately following initial curing and before concrete has dried.  Continue 
final curing for at least 7 days in accordance with ACI 301.  Avoid rapid drying at end of final 
curing period. 

B. Curing Methods:  Perform curing of concrete by curing and sealing compound, by moist curing, 
by moisture-retaining cover curing, and by combinations thereof, as specified herein. 
1. Provide moisture curing by keeping concrete surface continuously wet by covering with 

water, by water-fog spray, or by covering concrete surface with specified absorptive cover, 
thoroughly saturating cover with water and keeping continuously wet.  Place absorptive 
cover to provide coverage of concrete surfaces and edges, with 4 inch lap over adjacent 
absorptive covers. 

2. Provide moisture-cover curing by covering concrete surface with moisture-retaining cover 
for curing concrete, placed in widest practicable width with sides and ends lapped at least 
3 inches and sealed by waterproof tape or adhesive.  Immediately repair any holes or 
tears during curing period using cover material and waterproof tape. 

3. Provide curing and sealing compound on interior slabs left exposed and to exterior slabs 
and walks, as follows: 
a. Apply specified curing and sealing compound to concrete slabs as soon as final 

finishing operations are complete (within 2 hours).  Apply uniformly in continuous 
operation by power-spray or roller in accordance with manufacturer’s directions.  
Recoat areas subjected to heavy rainfall within 3 hours after initial application.  
Maintain continuity of coating and repair damage during curing period. 
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b. Use membrane curing compounds that will not affect surfaces to be covered with 
finish materials applied directly to concrete. 

C. Curing Formed Surfaces:  
1. Cure formed concrete surfaces, including underside of beams, supported slabs, and other 

similar surfaces, by moist curing with forms in place for full curing period or until forms are 
removed.   

2. If forms are removed, continue curing by methods specified above, as applicable. 
D. Curing Unformed Surfaces:  

1. Cure unformed surfaces; i.e., slabs and other flat surfaces by application of appropriate 
curing compound.   

2. Final cure concrete surfaces to receive finish flooring by moisture-retaining cover, unless 
otherwise directed by Engineer. 

3.14 SURFACE FINISHES 
A. As-Cast Finish:  

1. For formed concrete surfaces not exposed-to-view in the finished work or by other 
construction, unless otherwise indicated.   

2. This is concrete surface having texture imparted by form facing material used, with tie 
holes and defective areas repaired and patched and fins and other projections exceeding 
1/4 inch in height rubbed down or chipped off. 

B. Smooth Form Finish:  
1. For formed concrete surfaces exposed-to-view, or that will be covered with a coating 

material applied directly to concrete, or a covering material applied directly to concrete, 
i.e.; waterproofing, damp-proofing, painting or other similar system.   

2. This is cast-in-place concrete surface obtained with selected form facing material, 
arranged orderly and symmetrically with a minimum of seams.   

3. Repair and patch defective areas with fins or other projections completely removed and 
smoothed. 

C. Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar unformed surfaces 
occurring adjacent to formed surfaces, strike-off smooth and finish with texture matching 
adjacent formed surfaces.  Continue final surface treatment of formed surfaces uniformly 
across adjacent unformed surfaces unless otherwise specified or shown on Drawings. 

D. Float Finish:  Apply float finish to slab surfaces to receive trowel finish and other finishes 
specified. 
1. After screeding, consolidating, and leveling concrete slabs, do not work surface until ready 

for floating.  Begin floating when surface water has disappeared, or when concrete has 
stiffened sufficiently to permit operation of power-driven floats, or both.  Consolidate 
surface with power-driven floats, or by hand-floating if area is small or inaccessible to 
power units. 

2. Check and level surface plane to tolerances of Ff 18 - Fl 15.  Cut down high spots and fill 
low spots.  Uniformly slope surfaces to drains.  Immediately after leveling, refloat surface 
to uniform, smooth, granular texture. 

E. Grout Cleandown Finish: 
1. After repairing defects, saturate surface thoroughly and keep saturated during grouting 

operations. 
2. Use a grout consisting of 1 part cement, 1-1/2 to 2 parts of fine sand and sufficient water 

for a thick creamy consistency. 
3. Apply by brush, trowel or rubber float to completely fill air bubbles and holes. 
4. Float vigorously with a wood, sponge-rubber or cork float immediately after applying grout.  

Excess grout shall be scraped off with a sponge-rubber float. 
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5. After grout has been allowed to stand undisturbed to allow some loss of plasticity, but not 
damp appearance, the surface should be rubbed with a clean, dry burlap to remove all 
excess grout.  All air holes shall be filled but no visible film of grout shall remain after the 
rubbing. 

F. Trowel Finish:  After floating, begin first trowel finish operation using a power-driven trowel. 
Begin final troweling when surface produces a ringing sound as trowel is moved over surface.  
Consolidate concrete surface by final hand-troweling operation, free of trowel marks, uniform in 
texture and appearance, and with surface leveled to tolerances of Ff 20 - fl 17.  Grind smooth 
surface defects which would telegraph through applied floor covering.  Apply where exposed-
to-view, and where slab surfaces are to be covered other thin finish coating system. 

G. Non-Slip Broom Finish: 
1. Finish concrete as specified, except only trowel the surface once. 
2. Finish surface by drawing fine-hair broom lightly across surface. 
3. Brooming: 

a. Broom in same direction and parallel to expansion joints. 
b. Inclined slab:  Broom perpendicular to slope.  Texture shall be as approved by the 

Engineer from sample panels. 
c. Round Roof Slab:  Broom surface in radial direction.   

H. Class 2, Rubbed Finish in accordance with Standard Specifications for Highway Construction, 
Section 802.20, Arkansas Department of Transportation, Edition (latest edition) and this 
Section: 
1. After removal of forms, rubbing of concrete shall be start as soon as its condition will 

permit. 
2. Immediately before starting this Work, concrete shall be thoroughly saturated with water.  

Sufficient time shall have elapsed before wetting down to allow the mortar used in the 
pointing of rod holes and defects to thoroughly set. 

3. Surfaces to be finished shall be rubbed with a medium coarse carborundum stone using a 
small amount of mortar on its face. 

4. Mortar shall be composed of cement and fine sand mixed in proportions used in the 
concrete being finished. 

5. Rubbing shall be continued until form marks, projections, and irregularities have been 
removed, voids filled, and a uniform surface has been obtained. 

6. Paste produced from rubbing shall be left in place at this time. 
7. After concrete above the surface being treated has been cast, the final finish shall be 

obtained by rubbing with a fine carborundum stone and water.  Rubbing shall be continued 
until the entire surface is smooth texture. 

8. Finish will not be acceptable if a uniform texture and color have not been achieved.  
Should the finish not be acceptable, the surface shall be given a sprayed finish or other 
approved finish that is satisfactory to the Engineer. 

9. After final rubbing is completed and the surface is dried, it shall be rubbed with burlap to 
remove loose power and left free from all unsound patches , paste, powder, and 
objectable marks. 

I. Class 3, Textured Coating Finish in accordance with Standard Specifications for Highway 
Construction, Section 802.19, Arkansas Department of Transportation, Edition (latest edition) 
and this Section: 
1. Material provided for textured coating finish shall be a commercial paint type texturing 

product produced specifically for this purpose, and shall consist of a synthetic non-alkyd 
resin containing mica, perlite, non-biodegradable fibers, and durable tinting pigments.  The 
material shall be listed on the QPL. Material shall be approved by Engineer. 
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2. Unless otherwise specified in the Contract, the color of the textured coating finish shall be 
concrete gray, equal or close to Shade 36622 of the Federal Color Standard 595 B. The 
exact shade shall be selected by the Owner. 

3. Surfaces to be coated shall be free of efflorescence, laitance, flaking, coatings, dirt, oil, 
and other foreign substances. 

4. The sprayed finish shall not be applied over surfaces cured with membrane curing 
compound until 30 days has elapsed from application of the membrane.   

5. Prior to application of the finish, the surfaces shall be free of moisture, as determined by 
sight and touch, and in a condition consistent with manufacturer’s published 
recommendations. 

6. The finish shall be applied at a rate as recommended by the manufacturer and as 
approved by the Engineer. 

7. The finish shall be applied with heavy duty spray equipment capable of maintaining a 
constant pressure as necessary for proper application. 

8. Completed finish shall be tightly bonded to the structure and shall present a uniform 
appearance and texture equal to or better than the required for rubbed finish. 

9. If necessary, an additional coat or coats shall be applied to produce the desired surface 
texture and uniformity. 

10. Upon failure to adhere positively to the structure without chipping or cracking, or to attain 
the desired surface appearance, the coating shall be removed from the structure and the 
surface given a rubbed finish, or another approved finish satisfactory to the Engineer. 

3.15 WATER LEAKAGE TESTS - WATER HOLDING STRUCTURES 
A. Subject water holding structures to leakage tests after concrete has been cured and obtained 

its design strength and before backfill, brick facing, or other Work that will cover exposed faces 
of walls is begun. 

B. Fill basins to be subjected to leakage tests with water to normal liquid level line. 
C. After basin has been kept full for 48 hours, it will be assumed, for purposes of the test, that 

moisture absorption by the concrete in the basin is complete. 
D. Valves and gates to the structure shall then be closed, and the change in water surface 

measured for a 24-hour period. 
E. During test period, examine exposed portions of the structure and mark visible leaks or damp 

spots; such leaks or damp spots shall be later patched or corrected in a manner acceptable to 
Engineer. 

3.16 MISCELLANEOUS ITEMS 
A. Filling Holes:  

1. Fill in holes and openings left in concrete for the passage of Work by other trades after 
their Work is in place.   

2. Mix, place, and cure concrete to blend with in-place construction.  Provide other 
miscellaneous concrete filling required to complete Work. 

B. Non-Shrink Grout Application:  Grout base plates, equipment bases, clarifier base, and other 
location indicated with specified non-shrink grout.  Provide non-metallic type where  grout is 
exposed. 

3.17 PROTECTION 
A. No Work or walking on finished surfaces will be allowed for 16 hours after the concrete is 

placed. 
B. Provide plywood or other acceptable protective cover at all traffic areas throughout the job. 
C. Protect exposed concrete floors, steps, and walks from paint and other materials or equipment 

which may blemish or damage these surfaces. 
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SECTION 23 00 00
SUPPLEMENTARY HVAC GENERAL CONDITIONS

PART 1 GENERAL
1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY
A. Section includes supplementary general requirements for the following :

1. Conflicting Requirements
2. Specifications and Drawing Conventions
3. Phased Construction
4. Coordination with Occupants
5. Work Restrictions
6. Fees, Permits, and Inspection
7. Submittals
8. Closeout Submittals
9. Quality Assurance
10. Product Delivery, Storage, and Handling
11. Product Warranties
12. Product Selection Procedures
13. Delegated Design
14. Coordination Drawings
15. Emergency, Operation, and Maintenance Manuals
16. Record Drawings
17. Salvage and Demolition Waste
18. General Coordination for HVAC Work
19. Cutting and Patching
20. Painting

1.03 DEFINITIONS
A. "Action Submittals": Written and graphic information and physical samples that require

Engineer's responsive action. Action submittals are those submittals indicated in individual
Specification Sections as "action submittals."

B. "Approved": When used to convey Engineer's action on Contractor's submittals, applications,
and requests, "approved" is limited to Engineer's duties and responsibilities as stated in the
Conditions of the Contract.

C. "Basis-of-Design Product": A product in which a specific manufacturer's product is named on
the drawings or is accompanied by the words "basis-of-design product" in the specifications,
including make or model number or other designation, to establish the significant qualities
related to type, function, dimension, in-service performance, physical properties, appearance,
and other characteristics for purposes of evaluating comparable products of additional
manufacturers named in the specification.

D. "Construction Waste": Building and site improvement materials and other solid waste resulting
from ​​construction, remodeling, renovation, or repair ​​ operations. Construction waste includes
packaging.

E. "Cutting": Removal of in-place construction necessary to permit installation or performance of
other work.

F. "Demolition Waste": Building and site improvement materials resulting from demolition or
selective demolition operations.
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G. "Directed": A command or instruction by Architect. Other terms including "requested,"
"authorized," "selected," "required," and "permitted" have the same meaning as "directed."

H. "Disposal": Removal off-site of demolition and construction  waste and subsequent sale,
recycling, reuse, or deposit in landfill or incinerator acceptable to authorities having jurisdiction.

I. "Furnish": To supply, deliver, unload, and inspect for damage.
J. "General": Basic Contract definitions are included in the Conditions of the Contract.
K. "Indicated": Requirements expressed by graphic representations or in written form on

Drawings, in Specifications, and in other Contract Documents. Other terms including "shown,"
"noted," "scheduled," and "specified" have the same meaning as "indicated."

L. "Informational Submittals": Written and graphic information and physical samples that do not
require Engineer's responsive action. Submittals may be rejected for not complying with
requirements. Informational submittals are those submittals indicated in individual Specification
Sections as "informational submittals."

M. "Install": To unpack, assemble, erect, apply, place, finish, cure, protect, clean, start up, and
make ready for use.

N. "Patching": Fitting and repair work required to restore construction to original conditions after
installation of other work.

O. "Product": Material, machinery, components, equipment, fixtures,and systems forming the work
result. Not materials or equipment used for preparation, fabrication, conveying, or erection and
not incorporated into the work result. Product may be new, never before used, or re-used
materials or equipment.

P. "Project Site": Space available for performing construction activities. The extent of Project site
is shown on Drawings and may or may not be identical with the description of the land on which
Project is to be built.

Q. "Provide":  Furnish and install, complete and ready for the intended use.
R. "Regulations": Laws, ordinances, statutes, and lawful orders issued by authorities having

jurisdiction, and rules, conventions, and agreements within the construction industry that control
performance of the Work.

S. "Salvage": Recovery of demolition and construction waste and subsequent sale or reuse in
another facility.

T. "Salvage and Reuse": Recovery of ​demolition and construction ​ waste and subsequent
incorporation into the Work.

U. "System": An organized collection of parts, equipment, or subsystems united by regular
interaction.

1.04 ABBREVIATIONS AND ACRONYMS
A. Industry Organizations:  Where abbreviations and acronyms are used in Specifications or other

Contract Documents, they shall mean the recognized name of the entities in the following list.
 Names, telephone numbers, and Web sites are subject to change and are believed to be
accurate and up-to-date as of the date of the Contract Documents.
AABC Associated Air Balance Council (202) 737-0202

www.aabchq.com

AHRI Air Conditioning, Heating, and Refrigeration Institute (703) 524-8800
www.ahrinet.org

AIA American Institute of Architects (The) (800) 242-3837
www.aia.org (202) 626-7300
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AMCA Air Movement and Control Association International, Inc. (847) 394-0150
www.amca.org

ANSI American National Standards Institute (202) 293-8020
www.ansi.org

ARI Air-Conditioning & Refrigeration Institute (703) 524-8800
www.ari.org

ASCE American Society of Civil Engineers (800) 548-2723
www.asce.org (703) 295-6300

ASHRAE American Society of Heating, Refrigerating and Air-
Conditioning Engineers (800) 527-4723

www.ashrae.org (404) 636-8400

ASME ASME International (800) 843-2763
(American Society of Mechanical Engineers International) (973) 882-1170
www.asme.org

ASTM ASTM International (610) 832-9500
(American Society for Testing and Materials International)
www.astm.org

AWS American Welding Society (800) 443-9353
www.aws.org (305) 443-9353

CGA Compressed Gas Association (703) 788-2700
www.cganet.com

CIMA Cellulose Insulation Manufacturers Association (888) 881-2462
www.cellulose.org (937) 222-2462

CSI Construction Specifications Institute (The) (800) 689-2900
www.csinet.org (703) 684-0300

EJMA Expansion Joint Manufacturers Association, Inc. (914) 332-0040
www.ejma.org

HI Hydronics Institute (908) 464-8200
www.gamanet.org

IGMA Insulating Glass Manufacturers Alliance (613) 233-1510
www.igmaonline.org



ATU West Campus Chilled Water Loop Construction Documents
October 2024

Supplementary HVAC General
Conditions   23 00 00 - 4  

ISA Instrumentation, Systems, and Automation Society, The (919) 549-8411
www.isa.org

ISO International Organization for Standardization 41 22 749 01 11
www.iso.ch

MSS Manufacturers Standardization Society of The Valve and
Fittings Industry Inc. (703) 281-6613

www.mss-hq.com

NADCA National Air Duct Cleaners Association (202) 737-2926
www.nadca.com

NEBB National Environmental Balancing Bureau (301) 977-3698
www.nebb.org

NEMA National Electrical Manufacturers Association (703) 841-3200
www.nema.org

NFPA NFPA (800) 344-3555
(National Fire Protection Association) (617) 770-3000
www.nfpa.org

SMACNA Sheet Metal and Air Conditioning Contractors' National     A
ssociation   (703) 803-2980

www.smacna.org

UL Underwriters Laboratories Inc. (877) 854-3577
www.ul.com (847) 272-8800

B. Code Agencies:  Where abbreviations and acronyms are used in Specifications or other
Contract Documents, they shall mean the recognized name of the entities in the following list.
 Names, telephone numbers, and Web sites are subject to change and are believed to be
accurate and up-to-date as of the date of the Contract Documents.
ICC International Code Council (888) 422-7233

www.iccsafe.org

C. Federal Government Agencies:  Where abbreviations and acronyms are used in Specifications
or other Contract Documents, they shall mean the recognized name of the entities in the
following list.  Names, telephone numbers, and Web sites are subject to change and are
believed to be accurate and up-to-date as of the date of the Contract Documents.
DOE Department of Energy (202) 586-9220

www.energy.gov

EPA Environmental Protection Agency (202) 272-0167
www.epa.gov
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FCC Federal Communications Commission (888) 225-5322
www.fcc.gov

OSHA Occupational Safety & Health Administration (800) 321-6742
www.osha.gov (202) 693-1999

PHS Office of Public Health and Science (202) 690-7694
http://www.hhs.gov/ophs/

USPS Postal Service (202) 268-2000
www.usps.com

D. Standards and Regulations:  Where abbreviations and acronyms are used in Specifications or
other Contract Documents, they shall mean the recognized name of the standards and
regulations in the following list.  Names, telephone numbers, and Web sites are subject to
change and are believed to be accurate and up-to-date as of the date of the Contract
Documents.
ADAAG Americans with Disabilities Act (ADA) (800) 872-2253

1.05 CODES AND STANDARDS
A. All materials and workmanship shall comply with all applicable codes, specifications, local

ordinances, industry standards and utility company regulations.  Where specific code
requirements apply, they shall be included in the job, whether or not specifically shown or
elsewhere specified.

B. Applicable codes and standards shall include all state laws, local ordinances, utility company
regulations, and the applicable requirements of the following adopted codes and standards.
1. Building Codes for Arkansas

a. Arkansas Energy Code 2014 (based on ANSI/ASHRAE/IESNA Standard 90.1-2007)
b. Arkansas State Plumbing Code 2018
c. Arkansas Mechanical Code 2021
d. Arkansas Plumbing Code 2018
e. Accessibility Code ICC/ANSI A117.1 2003

1.06 CONFLICTING REQUIREMENTS
A. Conflicting requirements:  If compliance with standards, codes, regulations, and specifications

establish different or conflicting requirements for minimum quantities or quality levels, comply
with the most stringent requirement.  Refer conflicting requirements that are different, but
apparently equal, to Engineer for a decision before proceeding.

B. Minimum Quantity or Quality Levels:  The quantity or quality level shown or specified shall be
the minimum provided or performed.  The actual installation may comply exactly with the
minimum quantity or quality specified, or it may exceed the minimum within reasonable limits.
 To comply with these requirements, indicated numeric values are minimum or maximum, as
appropriate, for the context of requirements.  Refer uncertainties to Engineer for a decision
before proceeding.

1.07 SPECIFICATION AND DRAWING CONVENTIONS
A. Specification Content:  The Specifications use certain conventions for the style of language and

the intended meaning of certain terms, words, and phrases when used in particular situations.
 These conventions are as follows:
1. Imperative mood and streamlined language are generally used in the Specifications.  The

words "shall," "shall be," or "shall comply with," depending on the context, are implied
where a colon (:) is used within a sentence or phrase.
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2. Specification requirements are to be performed by Contractor unless specifically stated
otherwise.

B. Division 01 General Requirements:  Requirements of Sections in Division 01 apply to the Work
of all Sections in the Specifications.

C. Drawing Coordination:  Requirements for materials and products identified on Drawings are
described in detail in the Specifications.  One or more of the following are used on Drawings to
identify materials and products:
1. Terminology:  Materials and products are identified by the typical generic terms used in

the individual Specifications Sections.
2. Abbreviations:  Materials and products are identified by abbreviations published as part of

the U.S. National CAD Standard and scheduled on Drawings.
3. Keynoting:  Materials and products are identified by reference keynotes referencing

Specification Section numbers found in this Project Manual.
4. The HVAC Drawings show the general arrangement of all piping, equipment and

appurtenances and shall be followed as closely as actual building construction and the
work of other trades will permit. The work shall conform to the requirements shown on all
of the drawings. General and Structural Drawings shall take precedence over HVAC
Drawings. Because of the small scale of the HVAC Drawings, it is not possible to indicate
all offsets, fittings, and accessories, which may be required. The Contractor shall
investigate the structural and finish conditions affecting the work and shall arrange his
work accordingly, providing such fittings, offsets, valves and accessories as may be
required to meet such conditions.

1.08 PHASED CONSTRUCTION
A. The Contractor shall refer to the General Requirements of this specification and prepare all

work schedules required to perform all work as shown on the Drawings and as herein specified.
B. All services such as, but not limited to gas, ​domestic water, heating water, and controls ​​​​ shall be

maintained to all areas of the building during this Contract. Temporary service connections will
be required where necessary to maintain these services. The Contractor will make these
connections as required to provide continuous service.

C. It will be the responsibility of the Contractor to carefully review the drawings, specifications and
existing conditions with reference to these types of services so that the building may function
normally during the construction process.

1.09 COORDINATION WITH OCCUPANTS
A. Partial Owner Occupancy:  Owner will occupy the premises during entire construction period,

with the exception of areas under construction in the  power plant.  Cooperate with Owner
during construction operations to minimize conflicts and facilitate Owner usage.  Perform the
Work so as not to interfere with Owner's operations.  Maintain existing exits unless otherwise
indicated.
1. Maintain access to existing 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 Owner and authorities having jurisdiction.

2. Provide not less than 72 hours' notice to Owner of activities that will affect Owner's
operations.

1.10 WORK RESTRICTIONS
A. Existing Utility Interruptions:  Do not interrupt utilities serving facilities occupied by Owner or

others unless permitted under the following conditions and then only after providing temporary
utility services according to requirements indicated:
1. Notify Owner not less than 7 days in advance of proposed utility interruptions.
2. Obtain Owner's written permission before proceeding with utility interruptions.
3. Any accidental disturbance of services as a result of this Contract will be immediately

restored by the Contractor at no additional cost to the Owner.
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B. Noise, Vibration, and Odors:  Coordinate operations that may result in high levels of noise and
vibration, odors, or other disruption to Owner occupancy with Owner.
1. Notify Owner not less than 2 days in advance of proposed disruptive operations.
2. Obtain Owner's written permission before proceeding with disruptive operations.

1.11 FEES, PERMITS, AND INSPECTIONS
A. All required fees, permits and inspections of all kind shall be obtained and paid for by the

Contractor under the section of the specifications for which they are required.
B. Certificate of Final Inspection:  Under each applicable section of the specifications, the

Contractor shall, upon completion of the work under that section, furnish a certificate of final
inspection to the Engineer from the inspection department having jurisdiction.

1.12 SUBMITTALS
A. Submittal Schedule  

1. Submit a schedule of submittals, arranged in chronological order by dates required by
construction schedule.  Include time required for review, ordering, manufacturing,
fabrication, and delivery when establishing dates.  Include additional time required for
making corrections or revisions to submittals noted by Engineer and additional time for
handling and reviewing submittals required by those corrections.
a. Coordinate submittal schedule with list of subcontracts, the schedule of values, and

Contractor's construction schedule.
b. Initial Submittal:  Submit concurrently with startup construction schedule.  Include

submittals required during the first 60 days of construction.  List those submittals
required to maintain orderly progress of the Work and those required early because
of long lead time for manufacture or fabrication.

c. Final Submittal:  Submit concurrently with the first complete submittal of Contractor's
construction schedule.
1) Submit revised submittal schedule to reflect changes in current status and timing

for submittals.
d. Format:  Arrange the following information in a tabular format:

1) Scheduled date for first submittal.
2) Specification Section number and title.
3) Submittal category:  Action; informational.
4) Name of subcontractor.
5) Description of the Work covered.
6) Scheduled date for Engineer's final release or approval.

B. Submittal Administrative Requirements
1. General Submittal Procedure Requirements:  Prepare and submit submittals required by

individual Specification Sections.  Types of submittals are indicated in individual
Specification Sections.
a. Submit submittals to Engineer through the Architect.
b. Engineer, through Architect, will return annotated file.

2. Digital Data Files:
a. Electronic digital data files of the Project drawings may be provided by Engineer for

Contractor's use in preparing submittals.
b. Electronic digital data files supplied for use in submittal preparation will be subject to

terms and conditions of the Engineer’s Release Form.  A signed release form and
any payment required must be returned to the Engineer prior to the transmission of
an electronic digital data files.

c. Electronic digital data file formats may include ​​Revit converted to AutoCAD drawings ​​.
3. Coordination:  Coordinate preparation and processing of submittals with performance of

construction activities.
a. Coordinate each submittal with fabrication, purchasing, testing, delivery, other

submittals, and related activities that require sequential activity.
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b. Submit all submittal items required for each Specification Section concurrently unless
partial submittals for portions of the Work are indicated on approved submittal
schedule.

c. Submit action submittals and informational submittals required by the same
Specification Section as separate packages under separate transmittals.

d. Coordinate transmittal of different types of submittals for related parts of the Work so
processing will not be delayed because of need to review submittals concurrently for
coordination.
1) Engineer reserves the right to withhold action on a submittal requiring

coordination with other submittals until related submittals are received.
4. Processing Time:  Allow time for submittal review, including time for resubmittals, as

follows.  Time for review shall commence on Engineer's receipt of submittal.  No extension
of the Contract Time will be authorized because of failure to transmit submittals enough in
advance of the Work to permit processing, including resubmittals.
a. Initial Review:  Allow 14 days for initial review of each submittal.  Allow additional time

if coordination with subsequent submittals is required.  Engineer will advise
Contractor when a submittal being processed must be delayed for coordination.

b. Intermediate Review:  If intermediate submittal is necessary, process it in same
manner as initial submittal.

c. Resubmittal Review:  Allow 14 days for review of each resubmittal.
5. Electronic Submittals:  Identify and incorporate information in each electronic submittal file

as follows:
a. Assemble complete submittal package into a single indexed file incorporating

submittal requirements of a single Specification Section and transmittal form with
links enabling navigation to each item.

b. Name file with submittal number or other unique identifier, including revision identifier.
1) File name shall use project identifier and Specification Section number followed

by a decimal point and then a sequential number (e.g., LNHS-061000.01).
 Resubmittals shall include an alphabetic suffix after another decimal point (e.g.,
LNHS-061000.01.A).

c. Provide means for insertion to permanently record Contractor's review and approval
markings and action taken by Engineer.

d. Transmittal Form for Electronic Submittals:  Use electronic form containing the
following information:
1) Project name.
2) Name and address of Architect.
3) Name and address of Engineer.
4) Name of Contractor.
5) Name of firm or entity that prepared submittal.
6) Names of subcontractor, manufacturer, and supplier.
7) Category and type of submittal.
8) Submittal purpose and description.
9) Specification Section number and title.
10) Specification paragraph number or drawing designation and generic name for

each of multiple items.
11) Drawing number and detail references, as appropriate.
12) Location(s) where product is to be installed, as appropriate.
13) Related physical samples submitted directly.
14) Indication of full or partial submittal.
15) Transmittal number.
16) Submittal and transmittal distribution record.
17) Other necessary identification.
18) Remarks.
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e. Metadata:  Include the following information as keywords in the electronic submittal
file metadata:
1) Project name.
2) Number and title of appropriate Specification Section.
3) Manufacturer name.
4) Product name.

6. Options:  Identify options requiring selection by Engineer.
7. Deviations and Additional Information:  On an attached separate sheet, prepared on

Contractor's letterhead, record relevant information, requests for data, revisions other than
those requested by Engineer on previous submittals, and deviations from requirements in
the Contract Documents, including minor variations and limitations.  Include same
identification information as related submittal.

8. Resubmittals:  Make resubmittals in same form and number of copies as initial submittal.
a. Note date and content of previous submittal.
b. Note date and content of revision in label or title block and clearly indicate extent of

revision.
c. Resubmit submittals until they are marked with approval notation from Engineer's

action stamp.
9. Distribution:  Furnish copies of final submittals to manufacturers, subcontractors,

suppliers, fabricators, installers, authorities having jurisdiction, and others as necessary
for performance of construction activities.  Show distribution on transmittal forms.

10. Use for Construction:  Retain complete copies of submittals on Project site.  Use only final
action submittals that are marked with approval notation from Engineer's action stamp.

11. Comparable Product Requests:  Submit request for consideration of each comparable
product.  Identify product or fabrication or installation method to be replaced.  Include
Specification Section number and title and Drawing numbers and titles.
a. Include data to indicate compliance with the requirements specified in "Comparable

Products" Article.
b. Engineer’s Action:  If necessary, Engineer will request additional information or

documentation for evaluation within one week of receipt of a comparable product
request.  Engineer will notify Contractor through Architect of approval or rejection of
proposed comparable product request within 14 days of receipt of request, or 7 days
of receipt of additional information or documentation, whichever is later.
1) Use product specified if Engineer does not issue a decision on use of a

comparable product request within time allocated.
1.13 CLOSEOUT SUBMITTALS

A. Closeout submittals shall include, but not limited to, the following:
1. Operation and Maintenance Materials
2. Record Drawings
3. Final Approved Submittals

B. Operation and Maintenance Materials Submittals
1. Manual Content:  Operations and maintenance manual content is specified in individual

Specification Sections to be reviewed at the time of Section submittals.  Submit reviewed
manual content formatted and organized as required by this Section.
a. Engineer will comment on whether content of operations and maintenance submittals

are acceptable.
b. Where applicable, clarify and update reviewed manual content to correspond to

revisions and field conditions.
2. Format:  Submit operations and maintenance manuals in the following format:

a. PDF electronic file.  Assemble each manual into a composite electronically indexed
file.  Submit on digital media acceptable to Engineer.
1) Name each indexed document file in composite electronic index with applicable

item name.  Include a complete electronically linked operation and maintenance
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directory.
2) Enable inserted reviewer comments on draft submittals.

b. In addition to the electronic submit provide two paper copies of the corrected final
submittal as part of the “Closeout Documents”.  Include a complete operation and
maintenance directory.  Enclose title pages and directories in clear plastic sleeves.
 Engineer, through Architect, will return two copies.  The two paper copies will be
provided to the Owner as part of the “Closeout Documents”

3. Final Manual Submittal:  Submit each manual in final form prior to requesting inspection
for Substantial Completion and at least 30 days before commencing demonstration and
training.  Engineer will return copy with comments.
a. Correct or revise each manual to comply with Engineer's comments.  Submit copies

of each corrected manual within 15 days of receipt of Engineer's comments and prior
to commencing demonstration and training.

C. Product Data:  Collect information into a single submittal for each element of construction and
type of product or equipment.
1. If information must be specially prepared for submittal because standard published data

are not suitable for use, submit as Shop Drawings, not as Product Data.
2. Mark each copy of each submittal to show which products and options are applicable.
3. Include the following information, as applicable:

a. Manufacturer's catalog cuts.
b. Manufacturer's product specifications.
c. Standard color charts.
d. Statement of compliance with specified referenced standards.
e. Testing by recognized testing agency.
f. Application of testing agency labels and seals.
g. Notation of coordination requirements.
h. Availability and delivery time information.

4. For equipment, include the following in addition to the above, as applicable:
a. Wiring diagrams showing factory-installed wiring.
b. Printed performance curves.
c. Operational range diagrams.
d. Clearances required to other construction, if not indicated on accompanying Shop

Drawings.
D. Shop Drawings:  Prepare Project-specific information, drawn accurately to scale and sufficiently

large to show all pertinent features of the item, method of connections, and notations clearly
legible.  Do not base Shop Drawings on reproductions of the Contract Documents or standard
printed data, unless submittal based on Engineer's digital data drawing files is otherwise
permitted.
1. Preparation:  Fully illustrate requirements in the Contract Documents.  Include the

following information, as applicable:
a. Identification of products.
b. Schedules.
c. Compliance with specified standards.
d. Notation of coordination requirements.
e. Notation of dimensions established by field measurement.
f. Relationship and attachment to adjoining construction clearly indicated.
g. Seal and signature of professional engineer if specified.

E. Coordination Drawing Submittals:  Comply with requirements specified in Section 01 3100
"Project Management and Coordination."

F. Test and Inspection Reports and Schedule of Tests and Inspections Submittals:  Comply with
requirements specified in Section 01 4000 "Quality Requirements."
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G. Closeout Submittals and Maintenance Material Submittals:  Comply with requirements specified
in Section 01 7700 "Closeout Procedures."

H. Maintenance Data:  Comply with requirements specified in Section 01 7823 "Operation and
Maintenance Data."

I. Qualification Data:  Prepare written information that demonstrates capabilities and experience
of firm or person.  Include lists of completed projects with project names and addresses,
contact information of Engineers and owners, and other information specified.

J. 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.

K. 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.

L. Product Certificates:  Submit written statements on manufacturer's letterhead certifying that
product complies with requirements in the Contract Documents.

M. Material Certificates:  Submit written statements on manufacturer's letterhead certifying that
material complies with requirements in the Contract Documents.

N. Material Test Reports:  Submit reports written by a qualified testing agency, on testing agency's
standard form, indicating and interpreting test results of material for compliance with
requirements in the Contract Documents.

O. Product Test Reports:  Submit written reports indicating that current product produced by
manufacturer complies with requirements in the Contract Documents.  Base reports on
evaluation of tests performed by manufacturer and witnessed by a qualified testing agency, or
on comprehensive tests performed by a qualified testing agency.

P. Research Reports:  Submit written evidence, from a model code organization acceptable to
authorities having jurisdiction, that product complies with building code in effect for Project.
 Include the following information:
1. Name of evaluation organization.
2. Date of evaluation.
3. Time period when report is in effect.
4. Product and manufacturers' names.
5. Description of product.
6. Test procedures and results.
7. Limitations of use.

Q. Pre-construction Test Reports:  Submit reports written by a qualified testing agency, on testing
agency's standard form, indicating and interpreting results of tests performed before installation
of product, for compliance with performance requirements in the Contract Documents.

R. Compatibility Test Reports:  Submit reports written by a qualified testing agency, on testing
agency's standard form, indicating and interpreting results of compatibility tests performed
before installation of product.  Include written recommendations for primers and substrate
preparation needed for adhesion.

S. Field Test Reports:  Submit written reports indicating and interpreting results of field tests
performed either during installation of product or after product is installed in its final location, for
compliance with requirements in the Contract Documents.

1.14 QUALITY ASSURANCE
A. Applicator Qualifications: Contractor specializing in performing the type of work specified in this

project on higher education facilites with a minimum[_5_]years of experience.
B. Products:
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1. Compatibility of Options:  If Contractor is given option of selecting between two or more
products for use on Project, select product compatible with products previously selected,
even if previously selected products were also options.
a. Each contractor is responsible for providing products and construction methods

compatible with products and construction methods of other contractors.
b. If a dispute arises between contractors over concurrently selectable but incompatible

products, Architect will determine which products shall be used.
1.15 PRODUCT DELIVERY, STORAGE, AND HANDLING

A. Deliver, store, and handle products using means and methods that will prevent damage,
deterioration, and loss, including theft and vandalism.  Comply with manufacturer's written
instructions.

B. Delivery and Handling:
1. Schedule delivery to minimize long-term storage at Project site and to prevent

overcrowding of construction spaces.
2. Coordinate delivery with installation time to ensure minimum holding time for items that

are flammable, hazardous, easily damaged, or sensitive to deterioration, theft, and other
losses.

3. Deliver products to Project Site in an undamaged condition in manufacturer's original
sealed container or other packaging system, complete with labels and instructions for
handling, storing, unpacking, protecting, and installing.

4. Inspect products on delivery to determine compliance with the Contract Documents and to
determine that products are undamaged and properly protected.

C. Storage:
1. Store products to allow for inspection and measurement of quantity or counting of units.
2. Store materials in a manner that will not endanger Project structure.
3. Store products that are subject to damage by the elements, under cover in a weathertight

enclosure above ground, with ventilation adequate to prevent condensation or moisture
damage..

4. Protect foam plastic from exposure to sunlight, except to extent necessary for period of
installation and concealment.

5. Comply with product manufacturer's written instructions for temperature, humidity,
ventilation, and weather-protection requirements for storage.

6. Protect stored products from damage and liquids from freezing.
1.16 PRODUCT WARRANTIES

A. Warranties specified in other Sections shall be in addition to, and run concurrent with, other
warranties required by the Contract Documents.  Manufacturer's disclaimers and limitations on
product warranties do not relieve Contractor of obligations under requirements of the Contract
Documents.
1. Manufacturer's Warranty:  Written warranty furnished by individual manufacturer for a

particular product and specifically endorsed by manufacturer to Owner.
2. Special Warranty:  Written warranty required by the Contract Documents to provide

specific rights for Owner.
B. Special Warranties:  Prepare a written document that contains appropriate terms and

identification, ready for execution.
1. Manufacturer's Standard Form:  Modified to include Project-specific information and

properly executed.
2. Specified Form:  When specified forms are included with the Specifications, prepare a

written document using indicated form properly executed.
3. See other Sections for specific content requirements and particular requirements for

submitting special warranties.
C. Submit warranties in accordance with “Closeout Procedures.”
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1.17 FIELD CONDITIONS
A. The Contractor shall visit the site of the building before submitting a proposal on this work, and

shall thoroughly familiarize himself with the existing conditions and operations.  Failure on his
part to do this will not be cause of extras after the contract is signed, by reason of unforeseen
conditions.

1.18 WARRANTY
A. The Contractor shall, after completion of the original test of the installation, and acceptance by

the Engineer, provide any service incidental to the proper performance of the HVAC under
guarantees outlined above for a period of 1 full year after acceptance by the Engineer and
Owner. Regardless of anything to the contrary in warranties by the equipment manufacturer
involved, the Contractor's warranty shall run for 1 full year after final acceptance by the
Engineer.

PART 2 PRODUCTS
2.01 PRODUCT SELECTION PROCEDURES

A. General Product Requirements:  Provide products that comply with the Contract Documents,
are undamaged and, unless otherwise indicated, are new at time of installation.
1. Provide products complete with accessories, trim, finish, fasteners, and other items

needed for a complete installation and indicated use and effect.
2. Standard Products:  If available, and unless custom products or nonstandard options are

specified, provide standard products of types that have been produced and used
successfully in similar situations on other projects.

3. Were two or more units of materials or equipment of the same type or class are required,
these units shall be products of one manufacturer.

4. Owner reserves the right to limit selection to products with warranties not in conflict with
requirements of the Contract Documents.

5. Where products are accompanied by the term "as selected," Architect will make selection.
6. Descriptive, performance, and reference standard requirements in the Specifications

establish salient characteristics of products.
7. Products containing asbestos shall not be used.

B. Product Selection Procedures:
1. Product:  Where Specifications name a single manufacturer and product, provide the

named product that complies with requirements.  Comparable products or substitutions for
Contractor's convenience will not be considered.

2. Manufacturer/Source:  Where Specifications name a single manufacturer or source,
provide a product by the named manufacturer or source that complies with requirements.
 Comparable products or substitutions for Contractor's convenience will not be considered.

3. Products:
a. Restricted List:  Where Specifications include a list of names of both manufacturers

and products, provide one of the products listed that complies with requirements.
 Comparable products or substitutions for Contractor's convenience shall be
considered.

b. Nonrestricted List:  Where Specifications include a list of names of both available
manufacturers and products, provide one of the products listed, or an unnamed
product, that complies with requirements.  Comply with requirements in "Comparable
Products" Article for consideration of an unnamed product.

4. Manufacturers:
a. Restricted List:  Where Specifications include a list of manufacturers' names, provide

a product by one of the manufacturers listed that complies with requirements.
Comparable products or substitutions for Contractor's convenience shall be
considered.

b. Nonrestricted List:  Where Specifications include a list of available manufacturers,
provide a product by one of the manufacturers listed, or a product by an unnamed
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manufacturer, that complies with requirements.  Comply with requirements in
"Comparable Products" Article for consideration of an unnamed manufacturer's
product.

5. Basis-of-Design Product:  Where Specifications name a product, or refer to a product
indicated on Drawings, and include a list of manufacturers, provide the specified or
indicated product or a comparable product by one of the other named manufacturers.
 Drawings and Specifications indicate sizes, profiles, dimensions, and other characteristics
that are based on the product named.  Comply with requirements in "Comparable
Products" Article for consideration of an unnamed product by one of the other named
manufacturers.

C. Visual Selection Procedure:  Where Specifications include the phrase "as selected by Architect”
or similar phrase, select a product that complies with requirements.  Architect will select option
from manufacturer's product line that includes both standard and premium items.

D. Comparable Products
1. Conditions for Consideration:  Engineer will consider Contractor's request for comparable

product when the following conditions are satisfied.  If the following conditions are not
satisfied, Architect may return requests without action, except to record noncompliance
with these requirements:
a. Evidence that the proposed product does not require revisions to the Contract

Documents, that it is consistent with the Contract Documents and will produce the
indicated results, and that it is compatible with other portions of the Work.

b. Detailed comparison of significant qualities of proposed product with those named in
the Specifications.  Significant qualities include attributes such as performance,
weight, size, durability, visual effect, and specific features and requirements
indicated.

c. Evidence that proposed product provides specified warranty.
d. List of similar installations for completed projects with project names and addresses

and names and addresses of architects and owners, if requested.
e. Contractor is responsible for any modification required by products other than the

basis of design product at no additional cost to the owner including but not limited to
modifications to supports and connections,

2.02 COORDINATION DRAWINGS
A. Coordination Drawings, General:  Prepare coordination drawings according to requirements in

individual Sections, and additionally where installation is not completely shown on Shop
Drawings, where limited space availability necessitates coordination, or if coordination is
required to facilitate integration of products and materials fabricated or installed by more than
one entity.
1. Content:  Project-specific information, drawn accurately to a scale large enough to indicate

and resolve conflicts.  Do not base coordination drawings on standard printed data.
 Include the following information, as applicable:
a. Use applicable Drawings as a basis for preparation of coordination drawings.

 Prepare sections, elevations, and details as needed to describe relationship of
various systems and components.

b. Coordinate the addition of trade-specific information to the coordination drawings by
multiple contractors in a sequence that best provides for coordination of the
information and resolution of conflicts between installed components before
submitting for review.

c. Indicate functional and spatial relationships of components of architectural, structural,
civil, mechanical, and electrical systems.

d. Indicate space requirements for routine maintenance and for anticipated replacement
of components during the life of the installation.

e. Show location and size of access doors required for access to concealed  valves and
other controls.
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f. Indicate required installation sequences.
g. Indicate dimensions shown on the Drawings.  Specifically note dimensions that

appear to be in conflict with submitted equipment and minimum clearance
requirements.  Provide alternate sketches to Architect indicating proposed resolution
of such conflicts.  Minor dimension changes and difficult installations will not be
considered changes to the Contract.

B. Coordination Drawing Organization:  Organize coordination drawings as follows:
1. Floor Plans and Reflected Ceiling Plans: Show architectural and structural elements, and

mechanical, plumbing, fire-protection, low voltage, and electrical work. Show locations of
visible ceiling mounted devices relative to acoustical ceiling grid. Supplement plan
drawings with section drawings where required to adequately represent the work.

2. Plenum Space:  Indicate subframing for support of ceiling and wall systems, mechanical,
plumbing,fire protection, low voltage, and electrical equipment, and related work.

3. Mechanical Rooms:  Provide coordination drawings for mechanical rooms showing plans
and elevations of mechanical, plumbing, fire-protection, low voltage, and electrical
equipment.

4. Structural Penetrations:  Indicate penetrations and openings required for all disciplines.
5. Mechanical and Plumbing Work:  Show the following:

a. Sizes and bottom elevations of ductwork, piping, and conduit runs, including
insulation, bracing, flanges, and support systems.

b. Dimensions of major components, such as dampers, valves, diffusers, access doors,
cleanouts and electrical distribution equipment.

c. Fire-rated enclosures around ductwork.
6. Electrical Work:  Show the following:

a. Runs of vertical and horizontal conduit 1-1/4 inches in diameter and larger.
b. Light fixture, exit light, emergency battery pack, smoke detector, and other fire-alarm

locations.
c. Panel board, switch board, switchgear, transformer, busway, generator, and motor

control center locations.
d. Location of pull boxes and junction boxes, dimensioned from column center lines.

7. Review:  Architect will review coordination drawings to confirm that the Work is being
coordinated, but not for the details of the coordination, which are Contractor's
responsibility.  If Architect determines that coordination drawings are not being prepared in
sufficient scope or detail, or are otherwise deficient, Architect will so inform Contractor,
who shall make changes as directed and resubmit.

2.03 EMERGENCY, OPERATION, AND MAINTENANCE MANUALS
A. Directory:  Prepare a single, comprehensive directory of emergency, operation, and

maintenance data and materials, listing items and their location to facilitate ready access to
desired information.  Include a section in the directory for each of the following:
1. List of documents.
2. List of systems.
3. List of equipment.
4. Table of contents.

B. List of Systems and Subsystems:  List systems alphabetically.  Include references to operation
and maintenance manuals that contain information about each system.

C. List of Equipment:  List equipment for each system, organized alphabetically by system.  For
pieces of equipment not part of system, list alphabetically in separate list.

D. Tables of Contents:  Include a table of contents for each emergency, operation, and
maintenance manual.

E. Identification:  In the documentation directory and in each operation and maintenance manual,
identify each system, subsystem, and piece of equipment with same designation used in the
Contract Documents.  If no designation exists, assign a designation according to
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ASHRAE Guideline 4, "Preparation of Operating and Maintenance Documentation for Building
Systems."

F. Manual Contents:  Organize into sets of manageable size.  Arrange contents alphabetically by
system, subsystem, and equipment.  If possible, assemble instructions for subsystems,
equipment, and components of one system into a single binder.

G. Manuals, Electronic Files:  Submit manuals in the form of a multiple file composite electronic
PDF file for each manual type required.
1. Electronic Files:  Use electronic files prepared by manufacturer where available.  Where

scanning of paper documents is required, configure scanned file for minimum readable file
size.

2. File Names and Bookmarks:  Enable bookmarking of individual documents based on file
names.  Name document files to correspond to system, subsystem, and equipment names
used in manual directory and table of contents.  Group documents for each system and
subsystem into individual composite bookmarked files, then create composite manual, so
that resulting bookmarks reflect the system, subsystem, and equipment names in a readily
navigated file tree.  Configure electronic manual to display bookmark panel on opening
file.

H. Operation Manual
1. Content:  In addition to requirements in this Section, include operation data required in

individual Specification Sections and the following information:
a. System, subsystem, and equipment descriptions.  Use designations for systems and

equipment indicated on Contract Documents.
b. Performance and design criteria if Contractor has delegated design responsibility.
c. Operating standards.
d. Operating procedures.
e. Operating logs.
f. Wiring diagrams.
g. Control diagrams.
h. Piped system diagrams.
i. Precautions against improper use.
j. License requirements including inspection and renewal dates.

2. Descriptions:  Include the following:
a. Product name and model number.  Use designations for products indicated on

Contract Documents.
b. Manufacturer's name.
c. Equipment identification with serial number of each component.
d. Equipment function.
e. Operating characteristics.
f. Limiting conditions.
g. Performance curves.
h. Engineering data and tests.
i. Complete nomenclature and number of replacement parts.

3. Operating Procedures:  Include the following, as applicable:
a. Startup procedures.
b. Equipment or system break-in procedures.
c. Routine and normal operating instructions.
d. Regulation and control procedures.
e. Instructions on stopping.
f. Normal shutdown instructions.
g. Seasonal and weekend operating instructions.
h. Required sequences for electric or electronic systems.
i. Special operating instructions and procedures.
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4. Systems and Equipment Controls:  Describe the sequence of operation, and diagram
controls as installed.

5. Piped Systems:  Diagram piping as installed, and identify color-coding where required for
identification.

I. Maintenance Manuals
1. Content:  Organize manual into a separate section for each product, system, subsystem,

material, and finish.  Include source information, product information, maintenance
procedures, repair materials and sources, and warranties and bonds, as described below.

2. Source Information:  List each product, system, or subsystem included in manual,
identified by product name and arranged to match manual's table of contents.  For each
product, list name, address, and telephone number of Installer or supplier and
maintenance service agent, and cross-reference Specification Section number and title in
Project Manual and drawing or schedule designation or identifier where applicable.

3. Product Information:  Include the following, as applicable:
a. Product name and model number.
b. Manufacturer's name.
c. Color, pattern, and texture.
d. Material and chemical composition.
e. Reordering information for specially manufactured products.
f. Standard maintenance instructions and bulletins.
g. Drawings, diagrams, and instructions required for maintenance, including

disassembly and component removal, replacement, and assembly.
h. Identification and nomenclature of parts and components.
i. List of items recommended to be stocked as spare parts.

4. Maintenance Procedures:  Include manufacturer's written recommendations and the
following:
a. Inspection procedures.
b. Types of cleaning agents to be used and methods of cleaning.
c. List of cleaning agents and methods of cleaning detrimental to product.
d. Schedule for routine cleaning and maintenance.
e. Repair instructions.
f. Test and inspection instructions.
g. Troubleshooting guide.
h. Precautions against improper maintenance.
i. Disassembly; component removal, repair, and replacement; and reassembly

instructions.
j. Aligning, adjusting, and checking instructions.
k. Demonstration and training video recording, if available.

5. Repair Materials and Sources:  Include lists of materials and local sources of materials
and related services.

6. Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances
and conditions that would affect validity of warranties or bonds.
a. Include procedures to follow and required notifications for warranty claims.

7. Maintenance and Service Schedules:  Include service and lubrication requirements, list of
required lubricants for equipment, and separate schedules for preventive and routine
maintenance and service with standard time allotment.
a. Scheduled Maintenance and Service:  Tabulate actions for daily, weekly, monthly,

quarterly, semiannual, and annual frequencies.
b. Maintenance and Service Record:  Include manufacturers' forms for recording

maintenance.
8. Spare Parts List and Source Information:  Include lists of replacement and repair parts,

with parts identified and cross-referenced to manufacturers' maintenance documentation
and local sources of maintenance materials and related services.
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9. Maintenance Service Contracts:  Include copies of maintenance agreements with name
and telephone number of service agent.

10. Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances
and conditions that would affect validity of warranties or bonds.
a. Include procedures to follow and required notifications for warranty claims.

2.04 RECORD DRAWINGS
A. Record Prints:  Maintain one set of marked-up paper copies of the Contract Drawings and Shop

Drawings, incorporating new and revised drawings as modifications are issued.
1. Preparation:  Mark record prints to show the actual installation where installation varies

from that shown originally.  Require individual or entity who obtained record data, whether
individual or entity is Installer, subcontractor, or similar entity, to provide information for
preparation of corresponding marked-up record prints.
a. Give particular attention to information on concealed elements that would be difficult

to identify or measure and record later.
b. Accurately record information in an acceptable drawing technique.
c. Record and check the markup before enclosing concealed installations.
d. Cross-reference record prints to corresponding archive photographic documentation.

2. Content:  Types of items requiring marking include, but are not limited to, the following:
a. Dimensional changes to Drawings.
b. Revisions to details shown on Drawings.
c. Locations and depths of underground utilities.
d. Revisions to routing of piping and conduits.
e. Revisions to electrical circuitry.
f. Actual equipment locations.
g. Duct size and routing.
h. Locations of concealed internal utilities.
i. Changes made by Change Order or Change Directive.
j. Changes made following Architect's written orders.
k. Details not on the original Contract Drawings.
l. Field records for variable and concealed conditions.
m. Record information on the Work that is shown only schematically.

3. Mark the Contract Drawings and Shop Drawings completely and accurately.  Use
personnel proficient at recording graphic information in production of marked-up record
prints.

4. Mark important additional information that was either shown schematically or omitted from
original Drawings.

5. Note Construction Change Directive numbers, alternate numbers, Change Order
numbers, and similar identification, where applicable.

B. Record Digital Data Files:  Immediately before inspection for Certificate of Substantial
Completion, review marked-up record prints with Engineer.  When authorized, prepare a full set
of corrected digital data files of the Contract Drawings, as follows:
1. Format:  Annotated PDF electronic file with comment function enabled.
2. Incorporate changes and additional information previously marked on record prints.

 Delete, redraw, and add details and notations where applicable.
3. Refer instances of uncertainty to Engineer for resolution.

PART 3 EXECUTION
3.01 CONTRACTOR'S SUBMITTAL 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.  Mark with approval stamp before submitting to Architect.
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B. Approval Stamp:  Stamp each submittal with a uniform, approval stamp.  Include Project name
and location, submittal number, Specification Section title and number, name of reviewer, date
of Contractor's approval, and statement certifying that submittal has been reviewed, checked,
and approved for compliance with the Contract Documents.

3.02 ENGINEER'S SUBMITTAL ACTION
A. Action Submittals:  Engineer will review each submittal, make marks to indicate corrections or

revisions required, and return it.  Engineer will stamp each submittal with an action stamp and
will mark stamp appropriately to indicate action.

B. Informational Submittals:  Engineer will review each submittal and will not return it, or will return
it if it does not comply with requirements.  Engineer will forward each submittal to the Architect
to forward to the appropriate party.

C. Partial submittals prepared for a portion of the Work will be reviewed when use of partial
submittals has received prior approval from Engineer.

D. Incomplete submittals are unacceptable, will be considered nonresponsive, and will be returned
for resubmittal without review.

E. Submittals not required by the Contract Documents may be returned by the Engineer without
action.

3.03 SALVAGE  AND DEMOLITION WASTE
A. Salvaged Items for Reuse in the Work:  Salvage items for reuse and handle as follows:

1. Clean salvaged items.
2. Store items in a secure area until installation.
3. Protect items from damage during transport and storage.
4. Install salvaged items to comply with installation requirements for new materials and

equipment.  Provide connections, supports, and miscellaneous materials necessary to
make items functional for use indicated.

B. Salvaged Items for Owner's Use:  Salvage items for Owner's use and handle as follows:
1. Clean salvaged items.
2. Store items in a secure area until delivery to Owner.
3. Transport items to Owner's storage area designated by Owner.
4. Protect items from damage during transport and storage.

C. Equipment:  Drain tanks, piping, and fixtures.  Seal openings with caps or plugs.  Protect
equipment from exposure to weather.

3.04 CONSTRUCTION WASTE
A. General:  Except for items or materials to be salvaged, recycled, or otherwise reused, remove

waste materials from Project site and legally dispose of them in a landfill or incinerator
acceptable to authorities having jurisdiction.
1. Except as otherwise specified, do not allow waste materials that are to be disposed of

accumulate on-site.
2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces

and areas.
3. Disposal:  Remove waste materials from Owner's property and legally dispose of them

3.05 GENERAL COORDINATION FOR HVAC WORK
A. The Contractor shall compare the HVAC Drawings and Specifications with the drawings and

specifications for other trades and shall report any discrepancies between them to the Engineer
and obtain written instructions for changes necessary in the HVAC Work. The HVAC Work shall
be installed in cooperation with other trades installing related work. Before installation, the
Contractor shall make proper provision to avoid interferences. All changes required in the work
of the Contractor caused by a failure to coordinate the work with other trades shall be made by
the Contractor at his own expense.
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B. Anchor bolts, sleeves, inserts and supports that may be required for the HVAC Work shall be
furnished under the same section of the specifications as the respective items to be supported,
and they shall be installed, except as otherwise specified, by the trade furnishing and installing
the material in which they are to be located. Location of anchor bolts, sleeves, inserts and
supports shall be directed by the trade requiring them, which trade shall also insure that they
are properly installed. Any expense resulting from the improper location or installation of anchor
bolts, sleeves, inserts and supports shall be paid for by the Contractor under the section of the
specifications for the trade with the responsibility for directing their proper location.

C. Slots, chases, openings and recesses through floors, walls, ceilings and roofs as specified will
be provided by the various trades in their respective materials, but the trade requiring them
shall see that they are properly located, and shall do any cutting and patching caused by the
neglect to do so.  Slots, chases, openings and recesses in existing structure shall be cut by the
trade requiring them and patched and repaired by that trade.

D. Locations of pipes, ductwork, equipment, etc. shall be adjusted to accommodate the work and
to avoid interferences anticipated and encountered. The Contractor shall determine the exact
route and location of each pipe and duct prior to fabrication.
1. Right-of-Way:  Lines which pitch shall have the right of way over those which do not pitch.

 For example: plumbing drains shall normally have right of way.  Lines whose elevations
cannot be changed shall have the right of way over lines whose elevations can be
changed.

2. Offsets, transitions and changes in direction in pipes and ducts shall be made as required
to maintain proper head room and pitch of sloping lines whether or not indicated on the
drawings.  The Contractor shall furnish and install all traps, air vents, sanitary vents, etc.,
as required to effect these offsets, transitions and changes in direction.

3. Installation and Arrangement: The Contractor shall install all HVAC Work to permit
removal (without damage to other parts) of coils, heat exchanger bundles, fan shafts and
wheels, filters, belt guards, sheaves and drives, and all other parts requiring periodic
replacement or maintenance. The Contractor shall arrange pipes, ducts, and equipment to
permit ready access to valves, cocks, control components and to clear the openings of
swinging and overhead doors and of access panels.

4. Ductwork: The Contractor shall change the cross-sectional dimensions of ductwork when
required to meet job conditions but shall maintain at least the same equivalent cross-
sectional area. The Contractor shall secure the approval of the Engineer prior to
fabrication of ductwork requiring such changes.

5. Access: The Contractor shall provide all necessary access panels in walls, ceilings,
equipment, ducts. etc., as required for inspection of interiors and for proper maintenance
and or installation of equipment valves. Where changes from the plans are made by the
Contractor in the installation of his work, he shall provide any and all access panels
required as a result of these changes.

E. Connections Different From Those Shown: Where equipment requiring different arrangement or
connections from those shown is approved, it shall be the responsibility of the Contractor to
install the equipment to operate properly with the intent of the drawings and specifications.
When directed, the Contractor shall submit drawings showing the proposed installation. If the
proposed installation is approved, the Contractor shall make all incidental changes in piping,
ductwork, supports, insulation, etc. The Contractor shall provide any additional valves, fittings,
and other additional equipment required for the proper operation of the system resulting from
the selection of equipment, including all required changes in affected trades. The Contractor
shall be responsible for the proper location of roughing in and connections by other trades. All
changes shall be made at no increase in the contract amount or additional cost to the other
trades.

F. Connections:  All piping connecting to equipment shall be installed without strain at the piping
connection

G. Inaccessible Equipment
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1. Where the Engineer or Owner determines that the Contractor has installed equipment not
conveniently accessible for operation and maintenance, equipment shall be removed and
reinstalled or remedial action (such as providing access panels) performed as directed at
no additional cost to the Owner.

2. The term "conveniently accessible" is defined as capable of being reached without the use
of ladders, or without climbing or crawling under or over obstacles such as motors, fans,
pumps, belt guards, transformers, high voltage lines, piping, and ductwork.

H. Electrical Coordination
1. Power: All power and motor wiring shall be performed under Division 26 unless otherwise

noted for specific items.  Control and interlock wiring shall be done by the Contractor of
this Division.

2. Starters and Drives: All motor starters and drives unless included in other sections of the
specifications shall be by Division 26.  Furnish auxiliary contacts on magnetic starters to
permit interlocking of starting circuits.

3. Disconnects: All equipment furnished under this Division required to have a means of
disconnect shall be supplied with a disconnect or a disconnect shall be furnished and
installed by Division 26.  The Contractor shall coordinate between this Division and
Division 26 to ensure that all disconnects required for the Project are furnished and
installed.

4. The Contractor of this Division shall furnish and install any low voltage relays, pressure
switches, and similar items required for the proper operation of the HVAC equipment.

I. Dedicated Electrical Space: The space equal to the width and depth of the equipment and
extending from the floor to a height of 6 feet above the equipment or to the structural ceiling,
whichever is lower, shall be dedicated to the electrical installation. No piping, ducts, leak
protection apparatus, or other equipment foreign to the electrical installation shall be located in
this zone. The area above the dedicated space shall be permitted to contain foreign systems,
provided protection is installed to avoid damage to the electrical equipment from condensation,
leaks or breaks in foreign systems. Every effort shall be made to eliminate foreign systems
above equipment to the structural ceiling. If this is not possible, the Contractor shall encase any
pipe in a second pipe with a minimum number of joints. Provide 18 gauge (minimum)
galvanized, 4 inch (minimum) deep drain pans under piping and ductwork located or passing
over electrical equipment. Pipe 1" drain from pan to nearest floor drain. Drain pan shall be
adequately supported and constructed to hold 4 inches of water without collapse.

J. Lubrication: The Contractor shall be held responsible for all damage to bearings while the
equipment is being operated up to the date of acceptance of the equipment. The Contractor
shall be required to protect all bearings during installation and shall thoroughly grease steel
shafts to prevent corrosion. All motors and other equipment shall be provided with covers as
required for proper protection during construction. Pump shafts, fan shafts, motor shafts, etc.
shall be coated to prevent deterioration in moist or wet atmospheres.

3.06 CUTTING AND PATCHING
A. General:  Employ skilled workers to perform cutting and patching.  Proceed with cutting and

patching at the earliest feasible time, and complete without delay.
1. Under each section of the specifications, the Contractor shall be responsible for all

required cutting, etc., incident to his work under that section, and shall make all
satisfactory repairs, but in no case shall the Contractor cut into any major structural
element, beam or column.

2. Each trade shall bear the expense of all cutting, patching, repairing or replacing of the
work of other trades because of  fault, error or tardiness or because of any damage done
by own workmanship.

3. Cut in-place construction to provide for installation of other components or performance of
other construction, and subsequently patch as required to restore surfaces to their original
condition.
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B. Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or
damaged during installation or cutting and patching operations, by methods and with materials
so as not to void existing warranties.

C. Temporary Support:  Provide temporary support of work to be cut.
D. 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.

E. Adjacent Occupied Areas:  Where interference with use of adjoining areas or interruption of
free passage to adjoining areas is unavoidable, coordinate cutting and patching according to
requirements the “Occupant Coordination” article.

F. 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.

G. Cutting:  Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar
operations, including excavation, using methods least likely to damage elements retained or
adjoining construction.  If possible, review proposed procedures with original Installer; comply
with original Installer's written recommendations.
1. In general, use hand or small power tools designed for sawing and grinding, not

hammering and chopping.  Cut holes and slots neatly to minimum size required, and with
minimum disturbance of adjacent surfaces.  Temporarily cover openings when not in use.

2. Finished Surfaces:  Cut or drill from the exposed or finished side into concealed surfaces.
3. Concrete and Masonry:  Cut using a cutting machine, such as an abrasive saw or a

diamond-core drill.
4. Excavating and Backfilling:  Comply with requirements in applicable Sections where

required by cutting and patching operations.
5. Cut off pipe in walls or partitions to be removed.  Cap, valve, or plug and seal remaining

portion of pipe or conduit to prevent entrance of moisture or other foreign matter after
cutting.

6. Proceed with patching after construction operations requiring cutting are complete.
H. Patching:  Patch construction by filling, repairing, refinishing, closing up, and similar operations

following performance of other work.  Patch with durable seams that are as invisible as
practicable.  Provide materials and comply with installation requirements specified in other
Sections, where applicable.
1. Inspection:  Where feasible, test and inspect patched areas after completion to

demonstrate physical integrity of installation.
2. Exposed Finishes:  Restore exposed finishes of patched areas and extend finish

restoration into retained adjoining construction in a manner that will minimize evidence of
patching and refinishing.
a. Clean piping and similar features before applying paint or other finishing materials.
b. Restore damaged pipe covering to its original condition.

3. Floors and Walls:  Where walls or partitions that are removed extend one finished area
into another, patch and repair floor and wall surfaces in the new space.  Provide an even
surface of uniform finish, color, texture, and appearance.  Remove in-place floor and wall
coverings and replace with new materials, if necessary, to achieve uniform color and
appearance.
a. Where patching occurs in a painted surface, prepare substrate and apply primer and

intermediate paint coats appropriate for substrate over the patch, and apply final paint
coat over entire unbroken surface containing the patch.  Provide additional coats until
patch blends with adjacent surfaces.

4. Ceilings:  Patch, repair, or rehang in-place ceilings as necessary to provide an even-plane
surface of uniform appearance.
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5. Exterior Building Enclosure:  Patch components in a manner that restores enclosure to a
weathertight condition and ensures thermal and moisture integrity of building enclosure.

I. Cleaning:  Clean areas and spaces where cutting and patching are performed.  Remove paint,
mortar, oils, putty, and similar materials from adjacent finished surfaces.

3.07 PAINTING
A. The Contractor shall remove all rust, oil and grease from exposed surfaces and clean all

apparatus or materials specified to be painted under this section of the specifications.
 Contractor shall paint equipment, piping, etc., in accordance with Division 9.  Equipment
specified to have factory finishes shall be protected until completion of the Contract, with
Contractor being responsible for maintaining finishes.

B. Apply paint to exposed piping according to the following, unless otherwise indicated:
1. Interior, Ferrous Piping:  Use semi-gloss, acrylic-enamel finish.  Include finish coat over

enamel undercoat and primer.
2. Interior, Galvanized-Steel Piping:  Use semi-gloss, acrylic-enamel finish.  Include 2 finish

coats over galvanized metal primer.
3. Interior, Ferrous Supports:  Use semi-gloss, acrylic-enamel finish.  Include finish coat over

enamel undercoat and primer.
4. Do not paint piping specialties with factory-applied finish.
5. Damage and Touchup:  Repair marred and damaged factory-painted finishes with

materials and procedures to match original factory finish.
6. Galvanized surfaces damaged during installation shall be repaired with a galvanized

repair compound complying with Mil Spec DOD-P-21035B.  Any equipment scratched,
marred or damaged will be repainted to the original condition.

END OF SECTION
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SECTION 23 05 19
METERS AND GAUGES FOR HVAC PIPING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Flow meters.
B. Pressure gauges and pressure gauge taps.
C. Thermometers and thermometer wells.

1.02 REFERENCE STANDARDS
A. ASME B40.100 - Pressure Gauges and Gauge Attachments.
B. ASTM E1 - Standard Specification for ASTM Liquid-in-Glass Thermometers.
C. AWWA M6 - Water Meters -- Selection, Installation, Testing, and Maintenance.
D. UL 393 - Indicating Pressure Gauges for Fire-Protection Service.

1.03 SUBMITTALS
A. Product Data:  Provide list that indicates use, operating range, total range and location for

manufactured components.
PART 2  PRODUCTS
2.01 LIQUID FLOW METERS

A. Annular element flow stations with meter set.
1. Measuring Station:  Type 316 stainless steel pitot type flow element inserted through

welded threaded couplet, with safety shut-off valves and quick coupling connections, and
permanent metal tag indicating design flow rate, reading for design flow rate, metered
fluid, line size, station or location number.

2.02 PRESSURE GAUGES
A. Pressure Gauges:  ASME B40.100, UL 393 drawn steel case, phosphor bronze bourdon tube,

rotary brass movement, brass socket, with front recalibration adjustment, black scale on white
background.
1. Case:  Steel with brass bourdon tube.
2. Size:  4-1/2 inch diameter.
3. Mid-Scale Accuracy:  One percent.
4. Scale:  ​Psi ​.

2.03 PRESSURE GAUGE TAPPINGS
A. Syphon:  Steel, Schedule 40, 1/4 inch angle or straight pattern.

2.04 STEM TYPE THERMOMETERS
A. Thermometers - Fixed Mounting:  Red- or blue-appearing non-toxic liquid in glass; ASTM E1;

 lens front tube, cast aluminum case with enamel finish.
B. Thermometers - Adjustable Angle:  Red- or blue-appearing non-toxic liquid in glass; ASTM E1;

lens front tube, cast aluminum case with enamel finish, cast aluminum adjustable joint with
positive locking device; adjustable 360 degrees in horizontal plane, 180 degrees in vertical
plane.

2.05 THERMOMETER SUPPORTS
A. Socket:  Brass separable sockets for thermometer stems with or without extensions as

required, and with cap and chain.
B. Flange:  3 inch outside diameter reversible flange, designed to fasten to sheet metal air ducts,

with brass perforated stem.
2.06 TEST PLUGS
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A. Test Plug:  1/4 inch or 1/2 inch brass fitting and cap for receiving 1/8 inch outside diameter
pressure or temperature probe with Nordel core for temperatures up to 350 degrees F.

B. Test Kit:  Carrying case, internally padded and fitted containing one 2-1/2 inch diameter
pressure gauges, one gauge adapters with 1/8 inch probes, two 1 inch dial thermometers.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Install positive displacement meters with isolating valves on inlet and outlet to AWWA M6.

 Provide full line size valved bypass with globe valve for liquid service meters.
C. Provide one pressure gauge per pump, installing taps before strainers and on suction and

discharge of pump.  Pipe to gauge.
D. Install pressure gauges with pulsation dampers.  Provide gauge cock to isolate each gauge.

  Provide siphon on gauges in steam systems.  Extend nipples and siphons to allow clearance
from insulation.

E. Install thermometers in piping systems in sockets in short couplings.  Enlarge pipes smaller
than 2-1/2 inch for installation of thermometer sockets.  Ensure sockets allow clearance from
insulation.

F. Locate duct mounted thermometers minimum 10 feet downstream of mixing dampers, coils, or
other devices causing air turbulence.

G. Coil and conceal excess capillary on remote element instruments.
H. Provide instruments with scale ranges selected according to service with largest appropriate

scale.
I. Install gauges and thermometers in locations where they are easily read from normal operating

level.  Install vertical to 45 degrees off vertical.
J. Adjust gauges and thermometers to final angle, clean windows and lenses, and calibrate to

zero.
K. Locate test plugs adjacent thermometers and thermometer sockets.

END OF SECTION
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SECTION 23 05 23
GENERAL-DUTY VALVES FOR HVAC PIPING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Applications.
B. General requirements.
C. Globe valves.
D. Ball valves.
E. Butterfly valves.
F. Check valves.
G. Gate valves.

1.02 RELATED REQUIREMENTS
A. Section 23 05 53 - Identification for HVAC Piping and Equipment.
B. Section 23 07 19 - HVAC Piping Insulation.
C. Section 23 21 13 - Hydronic Piping.

1.03 ABBREVIATIONS AND ACRONYMS
A. CWP:  Cold working pressure.
B. EPDM:  Ethylene propylene copolymer rubber.
C. NBR:  Acrylonitrile-butadiene, Buna-N, or nitrile rubber.
D. NRS:  Nonrising stem.
E. OS&Y:  Outside screw and yoke.
F. PTFE:  Polytetrafluoroethylene.
G. RS:  Rising stem.
H. SWP:  Steam working pressure.
I. TFE:  Tetrafluoroethylene.

1.04 REFERENCE STANDARDS
A. API STD 594 - Check Valves: Flanged, Lug Wafer, and Butt-Welding.
B. ASME B1.20.1 - Pipe Threads, General Purpose (Inch).
C. ASME B16.5 - Pipe Flanges and Flanged Fittings NPS 1/2 Through NPS 24 Metric/Inch

Standard.
D. ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings.
E. ASME B31.9 - Building Services Piping.
F. ASTM A126 - Standard Specification for Gray Iron Castings for Valves, Flanges, and Pipe

Fittings.
G. ASTM B62 - Standard Specification for Composition Bronze or Ounce Metal Castings.
H. AWWA C606 - Grooved and Shouldered Joints.
I. MSS SP-45 - Bypass and Drain Connections.
J. MSS SP-67 - Butterfly Valves.
K. MSS SP-71 - Cast Iron Swing Check Valves, Flanged and Threaded Ends.
L. MSS SP-80 - Bronze Gate, Globe, Angle and Check Valves.
M. MSS SP-110 - Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and Flared Ends.
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1.05 SUBMITTALS
A. Product Data:  Provide data on valves including manufacturers catalog information.  Submit

performance ratings, rough-in details, weights, support requirements, and piping connections.
B. Warranty:  Submit manufacturer warranty and ensure that forms have been completed in

Owner's name and registered with manufacturer.
C. Operation and Maintenance Data:  Include manufacturer's descriptive literature, operating

instructions, maintenance and repair data, and parts listings.
1.06 QUALITY ASSURANCE

A. Manufacturer:
1. Obtain valves for each valve type from single manufacturer.
2. Company must specialize in manufacturing products specified in this section, with not less

than three years of documented experience.
1.07 DELIVERY, STORAGE, AND HANDLING

A. Prepare valves for shipping as follows:
1. Minimize exposure of operable surfaces by setting plug and ball valves to open position.
2. Protect valve parts exposed to piped medium against rust and corrosion.
3. Protect valve piping connections such as grooves, weld ends, threads, and flange faces.
4. Adjust globe, gate, and angle valves to the closed position to avoid clattering.
5. Secure check valves in either the closed position or open position.

B. Use the following precautions during storage:
1. Maintain valve end protection and protect flanges and specialties from dirt.

a. Provide temporary inlet and outlet caps.
b. Maintain caps in place until installation.

2. Store valves in shipping containers and maintain in place until installation.
a. Store valves indoors in dry environment.
b. Store valves off the ground in watertight enclosures when indoor storage is not an

option.
PART 2  PRODUCTS
2.01 APPLICATIONS

A. See drawings for specific valve locations.
B. Provide the following valves for the applications if not indicated on drawings:

1. Throttling (Hydronic):  ​Butterfly, Ball, and Globe ​.
2. Isolation (Shutoff):  ​Butterfly, Gate, and Ball ​.

C. Substitutions of valves with higher CWP classes or SWP ratings for same valve types are
permitted when specified CWP ratings or SWP classes are not available.

D. Required Valve End Connections for Non-Wafer Types:
1. Steel Pipe:

a. 2 NPS and Smaller:  Threaded ends.
b. 2-1/2 NPS and Larger:  Grooved ends.

2. Copper Tube:
a. 2 NPS and Smaller:  Threaded ends (Exception:  Solder-joint valve-ends).

E. Chilled Water Valves:
1. ​2 NPS ​ and Smaller, ​Brass and Bronze ​ Valves:

a. Threaded ends.
b. Ball:  ​Full ​ port, ​two ​ piece, ​stainless steel ​ trim.
c. Swing Check:  ​Bronze ​ disc, Class 150.
d. Globe:  Bronze disc, Class 125.

2. 2-1/2 NPS and Larger, Iron Valves:
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a. ​2-1/2 NPS ​ to ​6 NPS ​:  ​Threaded ​ ends.
b. Ball:  2-1/2 NPS to 10 NPS, Class 150.
c. Single-Flange Butterfly:  2-1/2 NPS to 12 NPS, aluminum-bronze disc, EPDM seat,

200 CWP.
d. Swing Check:  Metal seats, Class 125.
e. Center-Guided Check:  Compact-wafer, metal seat, Class 125.
f. Plate-Type Check:  Single plate, metal seat, Class 125.
g. Gate:  NRS, Class 125.
h. Globe:  Class 125.

F. Condenser Water Valves:
1. 2 NPS and Smaller, Brass, Bronze, and _______ Valves:

a. Ball:  Full port, one piece, brass trim.
b. Swing Check:  Bronze disc, Class 125.
c. Gate:  NRS, Class 125.
d. Globe:  Bronze disc, Class 125.

2. 2-1/2 NPS and Larger, Iron Valves:
a. 2-1/2 NPS to 4 NPS:  Threaded ends.
b. Single-Flange Butterfly:  14 NPS to 24 NPS, 150 CWP, aluminum-bronze disc, EPDM

seat, 150 CWP.
c. Swing Check:  Metal seats, Class 125.
d. Iron Center-Guided Check:  2-1/2 NPS to 24 inch, compact-wafer, metal seat, Class

125.
e. Iron Plate-Type Check:  Single plate, metal seat, Class 125.
f. Iron Gate:  NRS, Class 125.
g. Iron Globe:  2-1/2 NPS to 12 NPS, Class 125.

2.02 GENERAL REQUIREMENTS
A. Valve Pressure and Temperature Ratings:  No less than rating indicated; as required for system

pressures and temperatures.
B. Valve Sizes:  Match upstream piping unless otherwise indicated.
C. Valve Actuator Types:

1. Hand Lever:  Quarter-turn valves ​6 NPS ​ and smaller ​​.
D. Valves in Insulated Piping:  Provide 2 NPS stem extensions and the following features:

1. Ball Valves:  Extended operating handle of non-thermal-conductive material, and
protective sleeve that allows operation of valve without breaking the vapor seal or
disturbing insulation.

E. Memory Stops:  Fully adjustable after insulation is installed.
F. Valve-End Connections:

1. Threaded End Valves:  ASME B1.20.1.
2. Pipe Flanges and Flanged Fittings 1/2 NPS through 24 NPS:  ASME B16.5.
3. Solder Joint Connections:  ASME B16.18.
4. Grooved End Connections:  AWWA C606.

G. General ASME Compliance:
1. Building Services Piping Valves:  ASME B31.9.

H. Bronze Valves:
1. Fabricate from dezincification resistant material.
2. Copper alloys containing more than 15 percent zinc are not permitted.

I. Valve Bypass and Drain Connections:  MSS SP-45.
J. Source Limitations:  Obtain each valve type from a single manufacturer.

2.03 BRONZE BALL VALVES
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A. Two Piece, ​Full Port​ with ​Bronze or Brass ​ Trim:
1. Comply with MSS SP-110.
2. SWP Rating:  150 psig.
3. CWP Rating:  600 psig.
4. Body:  Bronze.
5. Ends:  Threaded.
6. Seats:  PTFE .
7. Stem:  Bronze or brass.

2.04 IRON, SINGLE FLANGE BUTTERFLY VALVES
A. Lug type: Bi-directional dead end service without downstream flange.

1. Comply with MSS SP-67, Type I.
2. CWP Rating:  150 psig, 200 psig, and _____ psig.
3. Body Material:  ​ASTM A536 ductile iron ​.
4. Stem:  One or two-piece stainless steel.
5. Seat:  ​EPDM ​.

2.05 BRONZE SWING CHECK VALVES
A. ​Class 150:  CWP Rating:  300 psig (2070 kPa) ​.

1. Comply with MSS SP-80, Type 3.
2. Body Design:  Horizontal flow.
3. Body Material:  Bronze, ASTM B62.
4. Ends:  Threaded.
5. Disc:  Bronze.

2.06 IRON, FLANGED END SWING CHECK VALVES
A. ​Class 125:  CWP Rating:  200 psig (1380 kPa) with Metal Seats and Class 125:  CWP Rating:

 150 psig (1035 kPa) with Metal Seats ​.
1. Comply with MSS SP-71, Type I.
2. Body:  Gray iron with bolted bonnet in accordance with ASTM A126.
3. Trim:  Bronze.
4. Gasket:  Asbestos free.

2.07 IRON, PLATE-TYPE CHECK VALVES
A. Class 125 Single-Plate:

1. Comply with API STD 594.
2. 2-1/2 NPS to 12 NPS, CWP Rating:  200 psig.
3. Body Design:  Wafer, spring-loaded plate.
4. Body Material:  ASTM A126, gray iron.

2.08 IRON GATE VALVES
PART 3  EXECUTION
3.01 EXAMINATION

A. Discard all packing materials and verify that valve interior, including threads and flanges, are
completely clean without signs of damage or degradation that could result in leakage.

B. Verify valve parts to be fully operational in all positions from closed to fully open.
C. Confirm gasket material to be suitable for the service, to be of correct size, and without defects

that could compromise effectiveness.
D. Should valve is determined to be defective, replace with new valve.

3.02 INSTALLATION
A. Provide unions or flanges with valves to facilitate equipment removal and maintenance while

maintaining system operation and full accessibility for servicing.
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B. Provide separate valve support as required and locate valve with stem at or above center of
piping, maintaining unimpeded stem movement.

C. Install check valves where necessary to maintain direction of flow as follows:
1. Lift Check:  Install with stem plumb and vertical.
2. Swing Check:  Install horizontal maintaining hinge pin level.
3. Orient ​plate-type and center-guided ​ into horizontal or vertical position, between flanges.

END OF SECTION
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SECTION 23 05 29
HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Support and attachment components for equipment, piping, and other HVAC/hydronic work.
1.02 REFERENCE STANDARDS

A. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron
and Steel Products.

B. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware.

C. ASTM A181/A181M - Standard Specification for Carbon Steel Forgings, for General - Purpose
Piping.

D. ASTM A36/A36M - Standard Specification for Carbon Structural Steel.
E. ASTM A47/A47M - Standard Specification for Ferritic Malleable Iron Castings.
F. ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron and Steel.
G. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials.
H. ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of Materials.
I. MFMA-4 - Metal Framing Standards Publication.
J. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection,

Application, and Installation.
K. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials.

1.03 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate sizes and arrangement of supports and bases with the actual equipment and
components to be installed.

2. Coordinate the work with other trades to provide additional framing and materials required
for installation.

3. Coordinate compatibility of support and attachment components with mounting surfaces at
the installed locations.

4. Coordinate the arrangement of supports with ductwork, piping, equipment and other
potential conflicts installed under other sections or by others.

5. Notify Engineer of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

B. Sequencing:
1. Do not install products on or provide attachment to concrete surfaces until concrete has

fully cured in accordance with Section 03 30 00.
1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for ​channel

(strut) framing systems, post-installed concrete and masonry anchors, and thermal insulated
pipe supports ​.

C. Shop Drawings:  Include details for fabricated hangers and supports where materials or
methods other than those indicated are proposed for substitution.
1. Application of protective inserts, saddles, and shields at pipe hangers for each type of

insulation and hanger.
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D. Evaluation Reports:  For products specified as requiring evaluation and recognition by ICC
Evaluation Service, LLC (ICC-ES), provide current ICC-ES evaluation reports upon request.

E. Installer's Qualifications:  Include evidence of compliance with specified requirements.
F. Manufacturer's Instructions:  Indicate application conditions and limitations of use stipulated by

product testing agency.  Include instructions for storage, handling, protection, examination,
preparation, and installation of product.

1.05 QUALITY ASSURANCE
A. Comply with applicable building code.
B. Maintain at the project site a copy of each referenced document that prescribes execution

requirements.
C. Product Listing Organization Qualifications:  An organization recognized by OSHA as a

Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.

PART 2  PRODUCTS
2.01 SUPPORT AND ATTACHMENT COMPONENTS

A. General Requirements:
1. Comply with MSS SP-58.
2. Provide all required hangers, supports, anchors, fasteners, fittings, accessories, and

hardware as necessary for the complete installation of plumbing work.
3. Provide products listed, classified, and labeled as suitable for the purpose intended, where

applicable.
4. Where support and attachment component types and sizes are not indicated, select in

accordance with manufacturer's application criteria as required for the load to be
supported ​​.  Include consideration for vibration, equipment operation, and shock loads
where applicable.

5. Do not use wire, chain, perforated pipe strap, or wood for permanent supports unless
specifically indicated or permitted.

6. Steel Components:  Use corrosion resistant materials suitable for the environment where
installed.
a. Zinc-Plated Steel:  Electroplated in accordance with ASTM B633.
b. Galvanized Steel:  Hot-dip galvanized after fabrication in accordance with ASTM

A123/A123M or ASTM A153/A153M.
B. Materials for Metal Fabricated Supports:  Comply with Section 05 50 00.
C. Metal Channel (Strut) Framing Systems:  Factory-fabricated continuous-slot metal channel

(strut) and associated fittings, accessories, and hardware required for field-assembly of
supports.
1. Manufacturers:

a. Source Limitations:  Furnish channels (struts) and associated fittings, accessories,
and hardware produced by a single manufacturer.

2. Comply with MFMA-4.
D. Hanger Rods:  Threaded zinc-plated steel unless otherwise indicated.

1. Minimum Size, Unless Otherwise Indicated or Required:
a. Equipment Supports:  1/2 inch diameter.
b. Piping up to 1 inch (27 mm) nominal:  1/4 inch diameter.
c. Piping larger than 1 inch (27 mm) nominal:  3/8 inch diameter.
d. Trapeze Support for Multiple Pipes:  3/8 inch diameter.

E. Steel Cable:
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1. Manufacturers:
a. Source Limitations:  Furnish associated fittings, accessories, and hardware produced

by a single manufacturer.
F. Thermal Insulated Pipe Supports:

1. General Construction and Requirements:
a. Insulated pipe supports to be provided at hanger, support, and guide locations on

pipe requiring insulation or additional support.
b. Surface Burning Characteristics:  Flame spread index/smoke developed index of

5/30, maximum, when tested in accordance with ASTM E84 or UL 723.
c. Pipe supports to be provided for nominally sized, 1/2 inch to 30 inch iron pipes.
d. Insulation inserts to consist of rigid polyisocyanurate (urethane) insulation surrounded

by a 360 degree, PVC jacketing.
2. PVC Jacket:

a. Pipe insulation protection shields to be provided with a ball bearing hinge and locking
seam.

b. Minimum Service Temperature:  Minus 40 degrees F.
c. Maximum Service Temperature:  180 degrees F.
d. Moisture Vapor Transmission:  0.0071 perm inch, when tested in accordance with

ASTM E96/E96M.
e. Thickness:  60 mil.

G. Pipe Supports:
1. Liquid Temperatures Up To 122 degrees F:

a. Overhead Support:  MSS SP-58 Types 1, 3 through 12.
b. Support From Below:  MSS SP-58 Types 35 through 38.

2. Operating Temperatures from 122 to 446 degrees F:
a. Overhead Support:  MSS SP-58 Type 1 or 3 through 12, with appropriate saddle of

MSS SP-58 Type 40 for insulated pipe.
H. Beam Clamps:  MSS SP-58 Types 19 through 23, 25 or 27 through 30 based on required load.

1. Material:  ASTM A36/A36M carbon steel or ASTM A181/A181M forged steel.
2. Provide clamps with hardened steel cup-point set screws and lock-nuts for anchoring in

place.
I. Riser Clamps:

1. Provide copper plated clamps for copper tubing support.
2. For insulated pipe runs, provide two bolt-type clamps designed for installation under

insulation.
J. Pipe Hangers:  For a given pipe run, use hangers of the same type and material.

1. Material:  Malleable iron, ASTM A47/A47M; or carbon steel, ASTM A36/A36M.
2. Provide coated or plated hangers to isolate steel hangers from dissimilar metal tube or

pipe.
K. Intermediate Pipe Guides:  Use pipe clamps with oversize pipe sleeve that provides clearance

around pipe.
1. Pipe Diameter 6 inches and Smaller:  Provide minimum clearance of 0.16 inch.
2. Pipe Diameter 8 inches:  Provide U-bolts with double nuts providing minimum clearance of

0.28 inch.
3. Pipe Diameter 10 inches:  0.75 inch U-bolt.
4. Pipe Diameter 12 to 16 inches:  0.875 inch U-bolt.

L. Pipe Alignment Guides:  Galvanized steel.
1. Pipe Diameter 8 inches and Smaller:  Spider or sleeve type.

M. Dielectric Barriers:  Provide between metallic supports and metallic piping and associated items
of dissimilar type; acceptable dielectric barriers include rubber or plastic sheets or coatings
attached securely to pipe or item.
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N. Pipe Shields for Insulated Piping:
1. General Construction and Requirements:

a. Surface Burning Characteristics:  Comply with ASTM E84 or UL 723.
b. Shields Material:  UV-resistant polypropylene with glass fill.
c. Maximum Insulated Pipe Outer Diameter:  12-5/8 inch.
d. Minimum Service Temperature:  Minus 40 degrees F.
e. Maximum Service Temperature:  178 degrees F.
f. Pipe shields to be provided at hanger, support, and guide locations on pipe requiring

insulation or additional support.
O. Anchors and Fasteners:

1. Unless otherwise indicated and where not otherwise restricted, use the anchor and
fastener types indicated for the specified applications.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that mounting surfaces are ready to receive support and attachment components.
C. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Provide independent support from building structure.  Do not provide support from piping,

ductwork, conduit, or other systems.
C. Unless specifically indicated or approved by Engineer, do not provide support from suspended

ceiling support system or ceiling grid.
D. Unless specifically indicated or approved by Engineer, do not provide support from roof deck.
E. Do not penetrate or otherwise notch or cut structural members without approval of Structural

Engineer.
F. Provide thermal insulated pipe supports complete with hangers and accessories.  Install

thermal insulated pipe supports during the installation of the piping system.
G. Equipment Support and Attachment:

1. Use metal fabricated supports or supports assembled from metal channel (strut) to
support equipment as required.

2. Use metal channel (strut) secured to studs to support equipment surface-mounted on
hollow stud walls when wall strength is not sufficient to resist pull-out.

3. Use metal channel (strut) to support surface-mounted equipment in wet or damp locations
to provide space between equipment and mounting surface.

4. Securely fasten floor-mounted equipment.  Do not install equipment such that it relies on
its own weight for support.

H. Secure fasteners according to manufacturer's recommended torque settings.
I. Remove temporary supports.

3.03 FIELD QUALITY CONTROL
A. Inspect support and attachment components for damage and defects.
B. Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by

manufacturer.  Replace components that exhibit signs of corrosion.
C. Correct deficiencies and replace damaged or defective support and attachment components.

END OF SECTION
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SECTION 23 05 48
VIBRATION AND SEISMIC CONTROLS FOR HVAC

PART 1 - GENERAL
1.01 SECTION INCLUDES

A. Vibration isolation requirements.
B. Seismic control requirements.

1. Includes requirements for seismic qualification of equipment not specified in this section.
C. Vibration-isolated equipment support bases.
D. Vibration isolators.
E. External seismic snubber assemblies.
F. Seismic restraint systems.
G. Vibration-isolated and/or seismically engineered roof curbs.

1.02 RELATED REQUIREMENTS
A. Section 23 05 29 - Hangers and Supports for HVAC Piping and Equipment.

1.03 DEFINITIONS
A. HVAC Component:  Where referenced in this section in regards to seismic controls, applies to

any portion of the HVAC system subject to seismic evaluation in accordance with applicable
codes, including distributed systems (e.g., ductwork, piping).

B. Seismic Restraint:  Structural members or assemblies of members or manufactured elements
specifically designed and applied for transmitting seismic forces between components and the
seismic force-resisting system of the structure.

1.04 REFERENCE STANDARDS
A. ASCE 7 - Minimum Design Loads and Associated Criteria for Buildings and Other Structures.
B. ASCE 19 - Structural Applications of Steel Cables for Buildings.
C. ASHRAE (HVACA) - ASHRAE Handbook - HVAC Applications.
D. FEMA 412 - Installing Seismic Restraints for Mechanical Equipment.
E. FEMA 413 - Installing Seismic Restraints for Electrical Equipment.
F. FEMA 414 - Installing Seismic Restraints for Duct and Pipe.
G. FEMA E-74 - Reducing the Risks of Nonstructural Earthquake Damage.
H. ICC-ES AC156 - Acceptance Criteria for Seismic Certification by Shake-Table Testing of

Nonstructural Components.
I. MFMA-4 - Metal Framing Standards Publication.
J. SMACNA (SRM) - Seismic Restraint Manual Guidelines for Mechanical Systems.

1.05 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate selection and arrangement of vibration isolation and/or seismic control
components with the actual equipment to be installed.

2. Coordinate the work with other trades to provide additional framing and materials required
for installation.

3. Coordinate compatibility of support and attachment components with mounting surfaces at
the installed locations.

4. Seismic Controls:
a. Coordinate the arrangement of seismic restraints with piping, conduit, equipment, and

other potential conflicts installed under other sections or by others.



ATU West Campus Chilled Water Loop Construction Documents
October 2024

Vibration And Seismic Controls For
HVAC   23 05 48 - 2  

b. Coordinate the work with other trades to accommodate relative positioning of
essential and nonessential components in consideration of seismic interaction.

5. Notify Engineer of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

B. Sequencing:
1. Do not install products on or provide attachment to concrete surfaces until concrete has

fully cured.
1.06 SUBMITTALS

A. Design Documents:  Prepare and submit all information required for plan review and permitting
by authorities having jurisdiction, including but not limited to floor plans, details, and
calculations.

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for products,
including materials, fabrication details, dimensions, and finishes.
1. Vibration Isolators:  Include rated load capacities and deflections; include information on

color coding or other identification methods for spring element load capacities.
2. Seismic Controls:  Include seismic load capacities.

C. Shop Drawings - Vibration Isolation Systems:
1. Include dimensioned plan views and sections indicating proposed arrangement of

vibration isolators; indicate equipment weights and static deflections.
2. Vibration-Isolated Equipment Support Bases:  Include base weights, including concrete fill

where applicable; indicate equipment mounting provisions.
D. Shop Drawings - Seismic Controls:

1. Include dimensioned plan views and sections indicating proposed HVAC component
locations and distributed system routing, with locations and details of gravity supports and
seismic restraints and associated attachments.

2. Identify mounting conditions required for equipment seismic qualification.
3. Identify anchor manufacturer, type, minimum embedment, minimum spacing, minimum

member thickness, and minimum edge distance requirements.
4. Indicate proposed arrangement of distributed system trapeze support groupings.
5. Indicate proposed locations for distributed system flexible fittings and/or connections.
6. Indicate locations of seismic separations where applicable.

E. Seismic Design Data:
1. Compile information on project-specific characteristics of actual installed HVAC

components necessary for determining seismic design forces required to design
appropriate seismic controls, including but not limited to the following.
a. Component operating weight and center of gravity.
b. Component elevation in the building in relation to the roof elevation (z/h).
c. Component importance factor (Ip).
d. For distributed systems, component materials and connection methods.
e. Component amplification factor (ap) and component response modification factor

(Rp), determined in accordance with ASCE 7 tables.
f. Applicability of overstrength factor (for certain anchorage in concrete and masonry).

2. Include structural calculations, stamped or sealed by seismic controls designer,
demonstrating suitability of seismic controls for seismic design forces.

F. Certification for seismically qualified equipment; identify basis for certification.
G. Evaluation Reports:  For products specified as requiring evaluation and recognition by a

qualified evaluation service, provide current evaluation reports.
H. Manufacturer's Instructions:  Indicate application conditions and limitations of use stipulated by

product testing agency.  Include instructions for storage, handling, protection, examination,
preparation, and installation of product.
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I. Evidence of qualifications for seismic controls designer.
J. Evidence of qualifications for manufacturer.
K. Manufacturer’s detailed field testing and inspection procedures.
L. Field quality control test reports.

1.07 QUALITY ASSURANCE
A. Comply with applicable building code.
B. Seismic Controls Designer Qualifications:  Registered professional engineer licensed in the

State in which the Project is located and with minimum five years experience designing seismic
restraints for nonstructural components.
1. Designer may be employed by the manufacturer of the seismic restraint products.

C. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

1.08 DELIVERY, STORAGE, AND HANDLING
A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.

PART 2 - PRODUCTS
2.01 VIBRATION ISOLATION REQUIREMENTS

A. Design and provide vibration isolation systems to reduce vibration transmission to supporting
structure from vibration-producing HVAC equipment and/or HVAC connections to vibration-
isolated equipment.

B. Comply with applicable general recommendations of ASHRAE (HVACA), where not in conflict
with other specified requirements:

C. General Requirements:
1. Select vibration isolators to provide required static deflection.
2. Select vibration isolators for uniform deflection based on distributed operating weight of

actual installed equipment.
3. Select seismic type vibration isolators to comply with seismic design requirements,

including conditions of equipment seismic certification where applicable.
4. Select vibration-isolated equipment support bases and associated vibration isolators to

provide minimum 2-inch operating clearance beneath base unless otherwise indicated.
D. Piping Isolation:

1. Provide vibration isolators for piping supports:
a. Located in equipment rooms.
b. Located within 50 feet of connected vibration-isolated equipment and pressure-

regulating valve (PRV) stations.
c. For piping over 2 inch located below or within 50 feet of noise-sensitive areas

indicated.
2. Minimum Static Deflection:

a. First Three Supports Closest to Isolated Equipment:  Same as static deflection of
equipment; maximum of 2 inch deflection required.

b. Remainder of Supports:  0.75 inch deflection unless otherwise indicated.
3. Suspended Piping, Nonseismic Applications:  Use resilient material isolator hangers,

spring isolator hangers, or combination resilient material/spring isolator hangers.
4. Suspended Piping, Seismic Applications:  Use seismic type resilient material isolator

hangers, seismic type spring isolator hangers, or seismic type combination resilient
material/spring isolator hangers.

5. Floor-Mounted Piping, Seismic Applications:  Use seismic type restrained spring isolators.
6. Use modular seal or approved resilient material where vibration-isolated piping penetrates

building elements (e.g., walls, floors) arranged to prevent vibration transmission to
structure.
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2.02 SEISMIC CONTROL REQUIREMENTS
A. Design and provide HVAC component restraints, supports, and attachments suitable for

seismic loads determined in accordance with applicable codes, as well as gravity and operating
loads and other structural design considerations of the installed location.  Consider wind loads
for outdoor HVAC components.

B. Seismic Design Criteria:  As indicated on drawings.
C. Component Importance Factor (Ip):  HVAC components essential to life safety to be assigned a

component importance factor (Ip) of 1.0 as indicated or as required.  This includes but is not
limited to:
1. HVAC components that support or otherwise contain hazardous substances.

D. Seismic Qualification of Equipment:
1. Provide special certification for HVAC equipment furnished under other sections and

assigned a component importance factor (Ip) of 1.0.
2. Seismic qualification to be by shake table testing in accordance with recognized testing

standard procedure, such as ICC-ES AC156, acceptable to authorities having jurisdiction.
3. Notify Engineer and obtain direction where mounting restrictions required by conditions of

seismic certification conflict with specified requirements.
4. Seismically qualified equipment to be furnished with factory-installed labels referencing

certificate of compliance and associated mounting restrictions.
E. Seismic Restraints:

1. Provide seismic restraints for HVAC components except where exempt according to
applicable codes and specified seismic design criteria, as approved by authorities having
jurisdiction.

2. Seismic Restraint Exemptions:
a. Exemptions for Seismic Design Category D, E, and F:

1) HVAC components with component importance factor (Ip) of 1.0 where all of the
following apply:
(a) The component is positively attached to the structure.
(b) Flexible connections are provided between the component and associated

ductwork, piping, and conduit.
(c) Either:

(1) The component weighs 400 pounds or less and has a center of mass
located 4 feet or less above the adjacent floor level.

(2) The component weighs 20 pounds or less or, in the case of a
distributed system, 5 pounds per foot or less.

2) HVAC piping with component importance factor (Ip) of 1.0 and nominal pipe size
of 3 inch or less, or with component importance factor (Ip) of 1.5 and nominal
pipe size of 1 inch or less; exemption does not apply to piping constructed of
low-deformability materials (e.g., cast iron, glass, nonductile plastics).

b. Ductwork Exemptions, All Seismic Design Categories:
1) Ductwork not designed to carry toxic, highly toxic, or flammable gases and not

used for smoke control where any of the following apply:
(a) Trapeze supported ductwork weighing less than 10 pounds per foot.
(b) Hanger supported ductwork where each hanger in the duct run is 12 inches

or less in length from the duct support to the supporting structure; rod
hangers, where used, to be equipped with swivels.

(c) Ductwork having a cross sectional area of less than 6 square feet or
weighing 17 pounds per foot or less, and where there are provisions to
avoid impact with other ducts or mechanical components or to protect ducts
in the event of such impact.

c. HVAC Piping Exemptions, All Seismic Design Categories:
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1) Trapeze supported piping weighing less than 10 pounds per foot, where all
pipes supported meet requirements for exemption as single pipes described
under specific seismic design category exemptions above.

2) Hanger supported piping where each hanger in the piping run is 12 inches or
less in length from the pipe support to the supporting structure; rod hangers,
where used, to be equipped with swivels.

3. Comply with applicable general recommendations of the following, where not in conflict
with applicable codes, seismic design criteria, or other specified requirements:
a. ASHRAE (HVACA).
b. FEMA 412.
c. FEMA 413.
d. FEMA 414.
e. FEMA E-74.
f. SMACNA (SRM).

4. Seismic restraint capacities to be verified by a Nationally Recognized Testing Laboratory
(NRTL) or certified by an independent third-party registered professional engineer
acceptable to authorities having jurisdiction.

5. Seismic Type Vibration Isolators:
a. Comply with seismic design requirements, including conditions of equipment seismic

certification where applicable.
6. External Seismic Snubber Assemblies:

a. Provide quantity and arrangement of external seismic snubber assemblies as
required to restrain equipment in all directions (both lateral and vertical).

b. Do not use external seismic snubber assemblies that restrain equipment only in one
or more lateral directions (but not vertical) except where uplift forces are zero or are
addressed by other restraints.

7. Seismic Restraint Systems:
a. Except where otherwise restricted, use of either cable or rigid restraints is permitted.
b. Use only cable restraints to restrain vibration-isolated HVAC components, including

distributed systems.
c. Use only one restraint system type for a given HVAC component or distributed

system (e.g., ductwork, piping) run; mixing of cable and rigid restraints on a given
component/run is not permitted.

d. Size restraint elements, including anchorage, to resist seismic loads as necessary to
restrain HVAC component in all lateral directions; consider bracket geometry in
anchor load calculations.

e. Use rod stiffener clips to attach bracing to hanger rods as required to prevent rod
buckling from vertical (upward) compressive load introduced by cable or rigid
restraints loaded in tension, in excess of downward tensile load due to supported
HVAC component weight.

f. Select hanger rods and associated anchorage as required to accommodate vertical
(downward) tensile load introduced by rigid restraints loaded in compression, in
addition to downward tensile load due to supported HVAC component weight.

g. Clevis hangers may only be used for attachment of transverse restraints; do not use
for attachment of longitudinal restraints.

h. Where seismic restraints are attached to clevis hangers, provide clevis bolt
reinforcement accessory to prevent clevis hanger deformation.

i. Do not introduce lateral loads on open bar joist chords or the weak axis of beams, or
loads in any direction at other than panel points unless approved by project Structural
Engineer of Record.

j. Manufacturer's certified seismic restraint design may be submitted as an alternative
to project-specific design and documentation, subject to approval of authorities
having jurisdiction.

8. Ductwork Applications:
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a. Provide independent support and seismic restraint for in-line components (e.g., fans,
heat exchangers, humidifiers) having an operating weight greater than 75 pounds.

b. Positively attach appurtenances (e.g., dampers, louvers, diffusers) with mechanical
fasteners.

F. Seismic Attachments:
1. Attachments to be bolted, welded, or otherwise positively fastened without consideration

of frictional resistance produced by the effects of gravity.
2. Post-Installed Concrete and Masonry Anchors:  Evaluated and recognized by ICC

Evaluation Service, LLC (ICC-ES) or qualified evaluation service acceptable to authorities
having jurisdiction for compliance with applicable building code, and qualified for seismic
applications; concrete anchors to be qualified for installation in both cracked and
uncracked concrete.

3. Do not use power-actuated fasteners.
4. Do not use friction clips (devices that rely on mechanically applied friction to resist loads).

Beam clamps may be used for supporting sustained loads where provided with restraining
straps.

5. Comply with anchor minimum embedment, minimum spacing, minimum member
thickness, and minimum edge distance requirements.

6. Concrete Housekeeping Pads:
a. Increase size of pad as required to comply with anchor requirements.
b. Provide pad reinforcement and doweling to ensure integrity of pad and connection

and to provide adequate load path from pad to supporting structure.
G. Seismic Interactions:

1. Include provisions to prevent seismic impact between HVAC components and other
structural or nonstructural components.

2. Include provisions such that failure of a component, either essential or nonessential, does
not cause the failure of an essential component.

H. Seismic Relative Displacement Provisions:
1. Use suitable fittings or flexible connections to accommodate:

a. Relative displacements at connections between components, including distributed
systems (e.g., ductwork, piping); do not exceed load limits for equipment utility
connections.

b. Relative displacements between component supports attached to dissimilar parts of
structure that may move differently during an earthquake.

c. Design displacements at seismic separations.
d. Anticipated drifts between floors.

2.03 VIBRATION-ISOLATED EQUIPMENT SUPPORT BASES
A. Manufacturers:

1. Vibration-Isolated Equipment Support Bases:
2. Source Limitations:  Furnish vibration-isolated equipment support bases and associated

components and accessories produced by the same manufacturer as the vibration
isolators and obtained from a single supplier.

2.04 VIBRATION ISOLATORS
A. General Requirements:

1. Resilient Materials for Vibration Isolators:  Oil, ozone, and oxidant resistant.
2. Spring Elements for Spring Isolators:

a. Color code or otherwise identify springs to indicate load capacity.
b. Lateral Stability:  Minimum lateral stiffness to vertical stiffness ratio of 0.8.
c. Designed to operate in the linear portion of their load versus deflection curve over

deflection range of not less than 50 percent above specified deflection.
d. Designed to provide additional travel to solid of not less than 50 percent of rated

deflection at rated load.
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e. Selected to provide designed deflection of not less than 75 percent of specified
deflection.

f. Selected to function without undue stress or overloading.
3. Seismic Snubbing Elements for Seismic Isolators:

a. Air Gap:  Between 0.125 inches and 0.25 inches unless otherwise indicated.
b. Points of Contact:  Cushioned with resilient material, minimum 0.25 inch thick;

capable of being visually inspected for damage and replaced.
B. Vibration Isolators for Nonseismic Applications:

1. Resilient Material Isolator Pads:
a. Description:  Single or multiple layer pads utilizing elastomeric (e.g., neoprene,

rubber) or fiberglass isolator material.
b. Pad Thickness:  As required for specified minimum static deflection; minimum 0.25

inch thickness.
c. Multiple Layer Pads:  Provide bonded, galvanized sheet metal separation plate

between each layer.
2. Resilient Material Isolator Mounts, Nonseismic:

a. Description:  Mounting assemblies for bolting equipment to supporting structure
utilizing elastomeric (e.g., neoprene, rubber) or fiberglass isolator material; fail-safe
type.

3. Open (Unhoused) Spring Isolators:
a. Description:  Isolator assembly consisting of single or multiple free-standing, laterally

stable steel spring(s) without a housing.
b. Bottom Load Plate:  Nonskid, molded, elastomeric isolator material or steel with

nonskid elastomeric isolator pad with provisions for bolting to supporting structure as
required.

c. Furnished with integral leveling device for positioning and securing supported
equipment.

4. Housed Spring Isolators:
a. Description:  Isolator assembly consisting of single or multiple free-standing, laterally

stable steel spring(s) within a metal housing.
b. Furnished with integral elastomeric snubbing elements, nonadjustable type, for

limiting equipment movement and preventing metal-to-metal contact between
housing elements.

c. Bottom Load Plate:  Steel with nonskid, elastomeric isolator pad with provisions for
bolting to supporting structure as required.

d. Furnished with integral leveling device for positioning and securing supported
equipment.

5. Restrained Spring Isolators, Nonseismic:
a. Description:  Isolator assembly consisting of single or multiple free-standing, laterally

stable steel spring(s) within a metal housing designed to prevent movement of
supported equipment above an adjustable vertical limit stop.

b. Bottom Load Plate:  Steel with nonskid elastomeric isolator pad with provisions for
bolting to supporting structure as required.

c. Furnished with integral leveling device for positioning and securing supported
equipment.

d. Provides constant free and operating height.
6. Resilient Material Isolator Hangers, Nonseismic:

a. Description:  Isolator assembly designed for installation in hanger rod suspension
system utilizing elastomeric (e.g., neoprene, rubber) or fiberglass isolator material for
the lower hanger rod connection.

7. Spring Isolator Hangers, Nonseismic:
a. Description:  Isolator assembly designed for installation in hanger rod suspension

system utilizing single or multiple free-standing, laterally stable steel spring(s) in
series with an elastomeric element for the lower hanger rod connection.
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b. Designed to accommodate misalignment of bottom hanger rod up to 30 degrees
(plus/minus 15 degrees) without short-circuiting of isolation.

8. Combination Resilient Material/Spring Isolator Hangers, Nonseismic:
a. Description:  Isolator assembly designed for installation in hanger rod suspension

system utilizing single or multiple free-standing, laterally stable steel spring(s) for the
lower hanger rod connection and elastomeric (e.g., neoprene, rubber) or fiberglass
isolator material for the upper hanger rod connection.

b. Designed to accommodate misalignment of bottom hanger rod up to 30 degrees
(plus/minus 15 degrees) without short-circuiting of isolation.

C. Vibration Isolators for Seismic Applications:
1. Resilient Material Isolator Mounts, Seismic:

a. Description:  Mounting assemblies for bolting equipment to supporting structure
utilizing elastomeric (e.g., neoprene, rubber) isolator material; specifically designed
and rated for seismic applications with integral snubbing in all directions.

2. Restrained Spring Isolators, Seismic:
a. Description:  Isolator assembly consisting of single or multiple free-standing, laterally

stable steel spring(s) in series with elastomeric (e.g., neoprene, rubber) isolator
material within a metal housing designed to prevent movement of supported
equipment above an adjustable vertical limit stop; specifically designed and rated for
seismic applications with integral snubbing in all directions.

b. Bottom Load Plate:  Steel with provisions for bolting to supporting structure as
required.

c. Furnished with integral leveling device for positioning and securing supported
equipment.

d. Provides constant free and operating height.
3. Resilient Material Isolator Hangers, Seismic:

a. Description:  Isolator assembly designed for installation in hanger rod suspension
system utilizing elastomeric (e.g., neoprene, rubber) isolator material for the lower
hanger rod connection; specifically designed and rated for seismic applications with
vertical limit stop to prevent upward travel of hanger rod and cushion impact.

4. Spring Isolator Hangers, Seismic:
a. Description:  Isolator assembly designed for installation in hanger rod suspension

system utilizing single or multiple free-standing, laterally stable steel spring(s) in
series with an elastomeric element for the lower hanger rod connection; specifically
designed and rated for seismic applications with vertical limit stop to prevent upward
travel of hanger rod and cushion impact.

b. Designed to accommodate misalignment of bottom hanger rod up to 30 degrees
(plus/minus 15 degrees) without short-circuiting of isolation.

5. Combination Resilient Material/Spring Isolator Hangers, Seismic:
a. Description:  Isolator assembly designed for installation in hanger rod suspension

system utilizing single or multiple free-standing, laterally stable steel spring(s) for the
lower hanger rod connection and elastomeric (e.g., neoprene, rubber) isolator
material for the upper hanger rod connection; specifically designed and rated for
seismic applications with vertical limit stop to prevent upward travel of hanger rod and
cushion impact.

b. Designed to accommodate misalignment of bottom hanger rod up to 30 degrees
(plus/minus 15 degrees) without short-circuiting of isolation.

2.05 ACOUSTICAL AND VIBRATION ISOLATORS
A. General Requirements:

1. Acoustical Isolation System:  Through-stud isolators, pipe clamps, riser clamp pads,
neoprene and felt lining material and associated support brackets.

2.06 EXTERNAL SEISMIC SNUBBER ASSEMBLIES
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A. Description:  Steel snubbing assemblies designed for external attachment to both equipment
and supporting structure that, as part of a complete system, restrain equipment motion in all
directions during a seismic event while maintaining vibration isolation during normal operation.

B. Seismic Snubbing Elements:
1. Air Gap:  Between 0.125 inches and 0.25 inches unless otherwise indicated.
2. Points of Contact:  Cushioned with resilient material, minimum 0.25 inch thick; capable of

being visually inspected for damage and replaced.
2.07 SEISMIC RESTRAINT SYSTEMS

A. Description:  System components and accessories specifically designed for field assembly and
attachment of seismic restraints.

B. Cable Restraints:
1. Comply with ASCE 19.
2. Cables:  Pre-stretched, galvanized steel wire rope with certified break strength.
3. Cable Connections:  Use only swaged end fittings. Cable clips and wedge type end fittings

are not permitted in accordance with ASCE 19.
4. Use protective thimbles for cable loops where potential for cable damage exists.

C. Rigid Restraints:  Use MFMA-4 steel channel (strut), steel angle, or steel pipe for structural
element; suitable for both compressive and tensile design loads.

2.08 VIBRATION-ISOLATED AND/OR SEISMICALLY ENGINEERED ROOF CURBS
A. Manufacturers:

1. Vibration-Isolated and/or Seismically Engineered Roof Curbs:
2. Source Limitations:  Furnish vibration-isolated roof curbs and associated accessories

produced by the same manufacturer as the vibration isolators and obtained from a single
supplier.

B. Vibration Isolation Curbs:
1. Nonseismic Curb Rail:

a. Location:  Between existing roof curb and rooftop equipment.
b. Construction:  Aluminum.
c. Integral vibration isolation to comply with requirements of this section.
d. Weather exposed components consist of corrosion resistant materials.

2. Nonseismic Curb:
a. Location:  Between structure and rooftop equipment.
b. Construction:  Aluminum.
c. Integral vibration isolation to comply with requirements of this section.
d. Weather exposed components consist of corrosion resistant materials.

3. Seismic Curb:
a. Location:  Between structure and rooftop equipment.
b. Construction:  Steel.
c. Integral vibration isolation to comply with requirements of this section.
d. Snubbers consist of minimum 0.25 inch thick resilient pads to avoid metal-to-metal

contact without compromising vibration isolating capabilities.
e. Weather exposed components consist of corrosion resistant materials.

C. Seismic Type Nonisolated Curb and Fabricated Equipment Piers:
1. Location:  Between structure and rooftop equipment.
2. Construction:  Steel.
3. Weather exposed components consist of corrosion resistant materials.

PART 3 - EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as shown on the drawings.
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B. Verify that mounting surfaces are ready to receive vibration isolation and/or seismic control
components and associated attachments.

C. Verify that conditions are satisfactory for installation prior to starting work.
3.02 CODE-REQUIRED SPECIAL INSPECTIONS

A. Arrange work to accommodate tests and/or inspections performed by Special Inspection
Agency employed by Owner or Engineer in accordance with Section 01 45 33 and statement of
special inspections as required by applicable building code.

B. Frequency of Special Inspections:  Where special inspections are designated as continuous or
periodic, arrange work accordingly.
1. Continuous Special Inspections:  Special Inspection Agency to be present in the area

where the work is being performed and observe the work at all times the work is in
progress.

2. Periodic Special Inspections:  Special Inspection Agency to be present in the area where
work is being performed and observe the work part-time or intermittently and at the
completion of the work.

C. Seismic special inspections include, but are not limited to:
1. Seismically Qualified Equipment:  Verification that label, anchorage, and mounting comply

with the certificate of compliance.
2. Installation and anchorage of piping systems designed to carry hazardous materials and

their associated mechanical units for Seismic Design Categories C, D, E, and F; periodic
inspection.

3. Installation and anchorage of ductwork designed to carry hazardous materials for Seismic
Design Categories C, D, E and F; periodic inspection.

4. Installation and anchorage of vibration isolation systems for Seismic Design Categories C,
D, E, and F where the approved Contract Documents require a nominal clearance of 1/4
inch or less between equipment support frame and seismic restraint; periodic inspection.

D. Prior to starting work, Contractor to submit written statement of responsibility to authorities
having jurisdiction and to Owner acknowledging awareness of special requirements contained
in the statement of special inspections.

E. Special Inspection Agency services do not relieve Contractor from performing inspections and
testing specified elsewhere.

3.03 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Install anchors and fasteners in accordance with ICC Evaluation Services, LLC (ICC-ES)

evaluation report conditions of use where applicable.
C. Secure fasteners according to manufacturer's recommended torque settings.
D. Install flexible piping connections to provide sufficient slack for vibration isolation and/or seismic

relative displacements as indicated or as required.
E. Vibration Isolation Systems:

1. Vibration-Isolated Equipment Support Bases:
a. Provide specified minimum clearance beneath base.

2. Spring Isolators:
a. Position equipment at operating height; provide temporary blocking as required.
b. Lift equipment free of isolators prior to lateral repositioning to avoid damage to

isolators.
c. Level equipment by adjusting isolators gradually in sequence to raise equipment

uniformly such that excessive weight or stress is not placed on any single isolator.
3. Isolator Hangers:

a. Use precompressed isolator hangers where required to facilitate installation and
prevent damage to equipment utility connection provisions.
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b. Locate isolator hangers at top of hanger rods in accordance with manufacturer's
instructions.

4. Clean debris from beneath vibration-isolated equipment that could cause short-circuiting
of isolation.

5. Use elastomeric grommets for attachments where required to prevent short-circuiting of
isolation.

6. Adjust isolators to be free of isolation short circuits during normal operation.
7. Do not overtighten fasteners such that resilient material isolator pads are compressed

beyond manufacturer's maximum recommended deflection.
F. Seismic Controls:

1. Provide specified snubbing element air gap; remove any factory-installed spacers, debris,
or other obstructions.

2. Use only specified components, anchorage, and hardware evaluated by seismic design.
Comply with conditions of seismic certification where applicable.

3. Where mounting hole diameter exceeds bolt diameter by more than 0.125 inch, use epoxy
grout, elastomeric grommet, or welded washer to reduce clearance to 0.125 inch or less.

4. Equipment with Sheet Metal Housings:
a. Use Belleville washers to distribute stress over a larger surface area of the sheet

metal connection interface as approved by manufacturer.
b. Attach additional steel as approved by manufacturer where required to transfer loads

to structure.
c. Where mounting surface is irregular, do not shim housing; reinforce housing with

additional steel as approved by manufacturer.
5. Concrete Housekeeping Pads:

a. Size in accordance with seismic design to meet anchor requirements.
b. Install pad reinforcement and doweling in accordance with seismic design to ensure

integrity of pad and associated connection to slab.
6. Seismic Restraint Systems:

a. Do not attach seismic restraints and gravity supports to dissimilar parts of structure
that may move differently during an earthquake.

b. Install restraints within permissible angles in accordance with seismic design.
c. Install cable restraints straight between component/run and structural attachment; do

not bend around other nonstructural components or structural elements.
d. Install cable restraints for vibration-isolated components slightly slack to prevent

short-circuiting of isolation.
e. Install hanger rod stiffeners where indicated using only specified clamps; do not weld

stiffeners to hanger rod.
3.04 FIELD QUALITY CONTROL

A. Inspect vibration isolation and/or seismic control components for damage and defects.
B. Vibration Isolation Systems:

1. Verify isolator static deflections.
2. Verify vibration isolation performance during normal operation; investigate sources of

isolation short circuits.
C. Seismic Controls:

1. Verify snubbing element air gaps.
D. Correct deficiencies and replace damaged or defective vibration isolation and/or seismic control

components.
END OF SECTION
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SECTION 23 05 53
IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Nameplates.
B. Tags.
C. Pipe markers.

1.02 REFERENCE STANDARDS
A. ASME A13.1 - Scheme for the Identification of Piping Systems.
B. ASTM D709 - Standard Specification for Laminated Thermosetting Materials.

1.03 SUBMITTALS
A. List:  Submit list of wording, symbols, letter size, and color coding for mechanical identification.
B. Chart and Schedule:  Submit valve chart and schedule, including valve tag number, location,

function, and valve manufacturer's name and model number.
C. Manufacturer's Installation Instructions:  Indicate special procedures, and installation.
D. Project Record Documents:  Record actual locations of tagged valves.

PART 2  PRODUCTS
2.01 IDENTIFICATION APPLICATIONS

A. Automatic Controls:  Tags. Key to control schematic.
B. Instrumentation:  Tags.
C. Piping:  ​Pipe markers ​.
D. Pumps:  Nameplates.
E. Small-sized Equipment:  Tags.
F. Water Treatment Devices:  Nameplates.

2.02 NAMEPLATES
A. Letter Color:  White.
B. Letter Height:  ​1/2 inch ​.
C. Background Color:  Black.
D. Plastic:  Comply with ASTM D709.

2.03 TAGS
A. Plastic Tags:  Laminated three-layer plastic with engraved black letters on light contrasting

background color.  Tag size minimum 1-1/2 inch diameter.
B. Valve Tag Chart:  Typewritten letter size list in anodized aluminum frame.

2.04 PIPE MARKERS
A. Color:  Comply with ASME A13.1.
B. Plastic Pipe Markers:  Factory fabricated, flexible, semi- rigid plastic, preformed to fit around

pipe or pipe covering; minimum information indicating flow direction arrow and identification of
fluid being conveyed.

C. Plastic Tape Pipe Markers:  Flexible, vinyl film tape with pressure sensitive adhesive backing
and printed markings.

D. Color code as follows:
1. Heating :  Green with white letters.



ATU West Campus Chilled Water Loop Construction Documents
October 2024

Identification For HVAC Piping And
Equipment   23 05 53 - 2  

PART 3  EXECUTION
3.01 PREPARATION

A. Degrease and clean surfaces to receive adhesive for identification materials.
3.02 INSTALLATION

A. Install nameplates with corrosive-resistant mechanical fasteners, or adhesive.  Apply with
sufficient adhesive to ensure permanent adhesion and seal with clear lacquer.

B. Install tags with corrosion resistant chain.
C. Install plastic pipe markers in accordance with manufacturer's instructions.
D. Install plastic tape pipe markers complete around pipe in accordance with manufacturer's

instructions.
END OF SECTION
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SECTION 23 05 93
TESTING, ADJUSTING, AND BALANCING FOR HVAC

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Testing, adjustment, and balancing of air systems.
1.02 REFERENCE STANDARDS

A. AABC (NSTSB) - AABC National Standards for Total System Balance, 7th Edition.
B. ASHRAE Std 111 - Measurement, Testing, Adjusting, and Balancing of Building HVAC

Systems.
C. NEBB (TAB) - Procedural Standard for Testing Adjusting and Balancing of Environmental

Systems.
D. SMACNA (TAB) - HVAC Systems Testing, Adjusting and Balancing.

1.03 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Installer Qualifications:  Submit name of adjusting and balancing agency and TAB supervisor

for approval within 30 days after award of Contract.
C. TAB Plan:  Submit a written plan indicating the testing, adjusting, and balancing standard to be

followed and the specific approach for each system and component.
1. Submit to Engineer.
2. Include certification that the plan developer has reviewed Contract Documents, the

equipment and systems, and the control system with the Engineer and other installers to
sufficiently understand the design intent for each system.

3. Include at least the following in the plan:
a. List of all air flow, water flow, sound level, system capacity and efficiency

measurements to be performed and a description of specific test procedures,
parameters, formulas to be used.

b. Copy of field checkout sheets and logs to be used, listing each piece of equipment to
be tested, adjusted and balanced with the data cells to be gathered for each.

c. Identification and types of measurement instruments to be used and their most recent
calibration date.

d. Discussion of what notations and markings will be made on the duct and piping
drawings during the process.

e. Final test report forms to be used.
f. Expected problems and solutions, etc.
g. Procedures for formal deficiency reports, including scope, frequency and distribution.

D. Control System Coordination Reports:  Communicate in writing to the controls installer all
setpoint and parameter changes made or problems and discrepancies identified during TAB
that affect, or could affect, the control system setup and operation.

E. Final Report:  Indicate deficiencies in systems that would prevent proper testing, adjusting, and
balancing of systems and equipment to achieve specified performance.
1. Revise TAB plan to reflect actual procedures and submit as part of final report.
2. Submit draft copies of report for review prior to final acceptance of Project.  Provide final

copies for Engineer and for inclusion in operating and maintenance manuals.
3. Include actual instrument list, with manufacturer name, serial number, and date of

calibration.
4. Form of Test Reports:  Where the TAB standard being followed recommends a report

format use that; otherwise, follow ASHRAE Std 111.
5. Units of Measure:  Report data in both I-P (inch-pound) and SI (metric) units.
6. Include the following on the title page of each report:
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a. Name of Testing, Adjusting, and Balancing Agency.
b. Address of Testing, Adjusting, and Balancing Agency.
c. Telephone number of Testing, Adjusting, and Balancing Agency.
d. Project name.
e. Project location.
f. Project Engineer.
g. Project Engineer.
h. Project Contractor.
i. Report date.

F. Project Record Documents:  Record actual locations of flow measuring stations and balancing
valves and rough setting.

PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION
3.01 GENERAL REQUIREMENTS

A. Perform total system balance in accordance with one of the following:
1. AABC (NSTSB), AABC National Standards for Total System Balance.
2. ASHRAE Std 111, Practices for Measurement, Testing, Adjusting and Balancing of

Building Heating, Ventilation, Air-Conditioning, and Refrigeration Systems.
3. SMACNA (TAB).

B. Begin work after completion of systems to be tested, adjusted, or balanced and complete work
prior to Substantial Completion of the project.

C. Where HVAC systems and/or components interface with life safety systems, including fire and
smoke detection, alarm, and control, coordinate scheduling and testing and inspection
procedures with the authorities having jurisdiction.

D. TAB Agency Qualifications:
1. Company specializing in the testing, adjusting, and balancing of systems specified in this

section.
2. Having minimum of three years documented experience.
3. Certified by one of the following:

a. AABC, Associated Air Balance Council:  www.aabc.com/#sle; upon completion
submit AABC National Performance Guaranty.

b. NEBB, National Environmental Balancing Bureau:  www.nebb.org/#sle.
c. TABB, The Testing, Adjusting, and Balancing Bureau of National Energy

Management Institute:  www.tabbcertified.org/#sle.
E. TAB Supervisor and Technician Qualifications:  Certified by same organization as TAB agency.

3.02 EXAMINATION
A. Verify that systems are complete and operable before commencing work.  Ensure the following

conditions:
1. Systems are started and operating in a safe and normal condition.
2. Temperature control systems are installed complete and operable.
3. Proper thermal overload protection is in place for electrical equipment.
4. Final filters are clean and in place.  If required, install temporary media in addition to final

filters.
5. Hydronic systems are flushed, filled, and vented.
6. Pumps are rotating correctly.
7. Proper strainer baskets are clean and in place.
8. Service and balance valves are open.

B. Submit field reports.  Report defects and deficiencies that will or could prevent proper system
balance.
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C. Beginning of work means acceptance of existing conditions.
3.03 PREPARATION

A. Hold a pre-balancing meeting at least one week prior to starting TAB work.
1. Require attendance by all installers whose work will be tested, adjusted, or balanced.

B. Provide instruments required for testing, adjusting, and balancing operations.  Make
instruments available to Engineer to facilitate spot checks during testing.

C. Provide additional balancing devices as required.
3.04 ADJUSTMENT TOLERANCES

A. Hydronic Systems:  Adjust to within plus or minus 10 percent of design.
3.05 RECORDING AND ADJUSTING

A. Ensure recorded data represents actual measured or observed conditions.
B. Permanently mark settings of valves, dampers, and other adjustment devices allowing settings

to be restored.  Set and lock memory stops.
C. After adjustment, take measurements to verify balance has not been disrupted or that such

disruption has been rectified.
D. Leave systems in proper working order, replacing belt guards, closing access doors, closing

doors to electrical switch boxes, and restoring thermostats to specified settings.
3.06 WATER SYSTEM PROCEDURE

A. Adjust water systems to provide required or design quantities.
B. Use calibrated Venturi tubes, orifices, or other metered fittings and pressure gages to

determine flow rates for system balance.  Where flow metering devices are not installed, base
flow balance on temperature difference across various heat transfer elements in the system.

C. Adjust systems to provide specified pressure drops and flows through heat transfer elements
prior to thermal testing.  Perform balancing by measurement of temperature differential in
conjunction with air balancing.

D. Effect system balance with automatic control valves fully open to heat transfer elements.
E. Effect adjustment of water distribution systems by means of balancing cocks, valves, and

fittings.  Do not use service or shut-off valves for balancing unless indexed for balance point.
3.07 SCOPE

A. Test, adjust, and balance the following:
1. HVAC Pumps.
2. Centrifugal Water Chillers.
3. Induced Draft Cooling Tower.
4. Exhaust Fans.

3.08 MINIMUM DATA TO BE REPORTED
A. Pumps:

1. Manufacturer.
2. Size/model.
3. Service.
4. Design flow rate, pressure drop, BHP.
5. Actual flow rate, pressure drop, BHP.

B. Combustion Equipment:
1. Boiler manufacturer.
2. Model number.
3. Heat input.
4. Percent combustion efficiency.
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5. Heat output.
C. Chillers:

1. Manufacturer.
2. Capacity.
3. Model number.
4. Evaporator entering water temperature, design and actual.
5. Evaporator leaving water temperature, design and actual.
6. Evaporator pressure drop, design and actual.
7. Evaporator water flow rate, design and actual.

D. Cooling Tower:
1. Manufacturer.
2. Model number.
3. Entering air WB temperature, specified and actual.
4. Leaving air WB temperature, specified and actual.
5. Condenser water entering temperature.
6. Condenser water leaving temperature.
7. Condenser water flow rate.
8. Fan RPM.

E. Exhaust Fans:
1. Manufacturer.
2. Model number.
3. Air flow, specified and actual.
4. Fan RPM.

F. Flow Measuring Stations:
1. Design Flow rate.
2. Design pressure drop.
3. Actual/final pressure drop.
4. Actual/final flow rate.
5. Station calibrated setting.

END OF SECTION



ATU West Campus Chilled Water Loop Construction Documents
October 2024

HVAC Piping Insulation   23 07 19 - 1  

SECTION 23 07 19
HVAC PIPING INSULATION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Piping insulation.
B. Flexible removable and reusable blanket insulation.
C. Jackets and accessories.

1.02 RELATED REQUIREMENTS
A. Section 23 21 13 - Hydronic Piping:  Placement of hangers and hanger inserts.

1.03 REFERENCE STANDARDS
A. ASTM B117 - Standard Practice for Operating Salt Spray (Fog) Apparatus.
B. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate.
C. ASTM B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate

(Metric).
D. ASTM C177 - Standard Test Method for Steady-State Heat Flux Measurements and Thermal

Transmission Properties by Means of the Guarded-Hot-Plate Apparatus.
E. ASTM C534/C534M - Standard Specification for Preformed Flexible Elastomeric Cellular

Thermal Insulation in Sheet and Tubular Form.
F. ASTM C547 - Standard Specification for Mineral Fiber Pipe Insulation.
G. ASTM C552 - Standard Specification for Cellular Glass Thermal Insulation.
H. ASTM C795 - Standard Specification for Thermal Insulation for Use in Contact with Austenitic

Stainless Steel.
I. ASTM D610 - Standard Practice for Evaluating Degree of Rusting on Painted Steel Surfaces.
J. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials.
K. ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of Materials.
L. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials.

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide product description, thermal characteristics, list of materials and

thickness for each service, and locations.
1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in
this section with not less than three years of documented experience.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Accept materials on site, labeled with manufacturer's identification, product density, and

thickness.
1.07 FIELD CONDITIONS

A. Maintain ambient conditions required by manufacturers of each product.
B. Maintain temperature before, during, and after installation for minimum of 24 hours.

PART 2  PRODUCTS
2.01 REGULATORY REQUIREMENTS

A. Surface Burning Characteristics:  Flame spread index/Smoke developed index of 25/50,
maximum, when tested in accordance with ASTM E84 or UL 723.
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2.02 GLASS FIBER, RIGID
A. Insulation:  ASTM C547 and ASTM C795; rigid molded, noncombustible, with wicking material

to transport condensed water to the outside of the system for evaporation to the atmosphere.
1. K Value:  ASTM C177, 0.23 at 75 degrees F.
2. Maximum Service Temperature:  220 degrees F.
3. Maximum Moisture Absorption:  0.2 percent by volume.

B. Insulation:  ASTM C547 and ASTM C795; semi-rigid, noncombustible, end grain adhered to
jacket.
1. K Value:  ASTM C177, 0.24 at 75 degrees F.
2. Maximum Service Temperature:  650 degrees F.
3. Maximum Moisture Absorption:  0.2 percent by volume.

C. Vapor Barrier Jacket:  White kraft paper with glass fiber yarn, bonded to aluminized film;
moisture vapor transmission when tested in accordance with ASTM E96/E96M of 0.02 perm-
inches.

D. Tie Wire:  0.048 inch stainless steel with twisted ends on maximum 12 inch centers.
E. Fibrous Glass Fabric:

1. Cloth:  Untreated; 9 oz/sq yd weight.
2. Blanket:  1.0 lb/cu ft density.
3. Weave:  5 by 5.

F. Indoor Vapor Barrier Finish:
1. Cloth:  Untreated; 9 oz/sq yd weight.
2. Vinyl emulsion type acrylic, compatible with insulation, black color.

G. Outdoor Vapor Barrier Mastic:  Vinyl emulsion type acrylic or mastic, compatible with insulation,
black color.

2.03 CELLULAR GLASS
A. Pipe and Tubing Insulation:  ASTM C552, Type II, Grade 6.

1. K Value:  0.35 at 100 degrees F.
2. Service Temperature Range:  From 250 degrees F to 800 degrees F.
3. Water Vapor Permeability:  0.005 perm inch maximum per inch.
4. Water Absorption:  0.5 percent by volume, maximum.
5. Density:  A minimum of 6.12 lb/cu ft.

B. Block Insulation:  ASTM C552, Type I, Grade 6.
1. K Value:  0.35 at 100 degrees F.
2. Service Temperature:  800 degrees F, maximum.
3. Water Vapor Permeability:  0.005 perm inch maximum per inch.
4. Water Absorption:  0.5 percent by volume, maximum.

2.04 FLEXIBLE ELASTOMERIC CELLULAR INSULATION
A. Insulation:  Preformed flexible elastomeric cellular rubber insulation complying with ASTM

C534/C534M Grade 1; use molded tubular material wherever possible.
1. Minimum Service Temperature:  Minus 40 degrees F.
2. Maximum Service Temperature:  180 degrees F.
3. Connection:  Waterproof vapor barrier adhesive.

B. Elastomeric Foam Adhesive:  Air dried, contact adhesive, compatible with insulation.
2.05 JACKETS

A. PVC Plastic.
1. Jacket:  One piece molded type fitting covers and sheet material, off-white color.

a. Minimum Service Temperature:  0 degrees F.
b. Maximum Service Temperature:  150 degrees F.
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c. Moisture Vapor Permeability:  0.002 perm inch, maximum, when tested in
accordance with ASTM E96/E96M.

d. Thickness:  10 mil.
e. Connections:  Brush on welding adhesive.

2. Covering Adhesive Mastic:  Compatible with insulation.
B. ABS Plastic:

1. Jacket:  One piece molded type fitting covers and sheet material, off-white color.
a. Minimum Service Temperature:  Minus 40 degrees F.
b. Maximum Service Temperature:  180 degrees F.
c. Moisture Vapor Permeability:  0.012 perm inch, when tested in accordance with

ASTM E96/E96M.
d. Thickness:  30 mil.
e. Connections:  Brush on welding adhesive.

C. Aluminum Jacket:  ASTM B209 (ASTM B209M) formed aluminum sheet.
1. Thickness:  0.016 inch sheet.
2. Finish:  Smooth.
3. Joining:  Longitudinal slip joints and 2 inch laps.
4. Fittings:  0.016 inch thick die shaped fitting covers with factory attached protective liner.

2.06 ACCESSORIES
A. General Requirements:

1. Provide required accessories in accordance with and subject to the recommendations of
the insulation manufacturer.

2. Furnish compatible materials which do not contribute to corrosion, soften, or otherwise
attack surfaces to which applied, in either the wet or dry state.

3. Comply with ASTM C795 requirements for materials to be used on stainless steel
surfaces.

4. Supply materials that are asbestos free.
B. Corrosion Inhibitors:

1. Corrosion Control Gel:
a. Corrosion Protection:  Comply with ASTM B117 and ASTM D610.

PART 3  EXECUTION
3.01 EXAMINATION

A. Test piping for design pressure, liquid tightness, and continuity prior to applying insulation
materials.

B. Verify that surfaces are clean and dry, with foreign material removed.
3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Install in accordance with NAIMA National Insulation Standards.
C. Insulated Pipes Conveying Fluids Below Ambient Temperature:

1. Insulate entire system, including fittings, valves, unions, flanges, strainers, flexible
connections, ​​ and expansion joints.

D. Glass Fiber Insulated Pipes Conveying Fluids Below Ambient Temperature:
1. Provide vapor barrier jackets, factory-applied or field-applied; secure with self-sealing

longitudinal laps and butt strips with pressure sensitive adhesive.  Secure with outward
clinch expanding staples and vapor barrier mastic. Finish with PVC jacketing that is color
coated per the owner's directions.

2. Insulate fittings, joints, and valves with molded insulation of like material and thickness as
adjacent pipe.  Finish with glass cloth and vapor barrier adhesive or PVC fitting covers.

E. Glass Fiber Insulated Pipes Conveying Fluids Above Ambient Temperature:
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1. Provide standard jackets, with or without vapor barrier, factory-applied, or field-applied.
 Secure with self-sealing longitudinal laps and butt strips with pressure-sensitive adhesive.
 Secure with outward clinch expanding staples.

2. Insulate fittings, joints, and valves with insulation of like material and thickness as
adjoining pipe.  Finish with glass cloth and adhesive or PVC fitting covers.

F. Inserts and Shields:
1. Application:  Piping 1-1/2 inches diameter or larger.
2. Shields:  Galvanized steel between pipe hangers or pipe hanger rolls and inserts.
3. Insert location:  Between support shield and piping and under the finish jacket.
4. Insert Configuration:  Minimum 6 inches long, of same thickness and contour as adjoining

insulation; may be factory fabricated.
5. Insert Material:  Hydrous calcium silicate insulation or other heavy density insulating

material suitable for the planned temperature range.
G. Continue insulation through walls, sleeves, pipe hangers, and other pipe penetrations.  Finish

at supports, protrusions, and interruptions.  At fire separations, refer to Section 07 84 00.
H. Exterior Applications:  Provide vapor barrier jacket.  Insulate fittings, joints, and valves with

insulation of like material and thickness as adjoining pipe, and finish with glass mesh reinforced
vapor barrier cement.  Cover with aluminum jacket with seams located on bottom side of
horizontal piping.  Provide two coats of UV resistant finish for flexible elastomeric cellular
insulation without jacketing.

I. Heat Traced Piping:  Insulate fittings, joints, and valves with insulation of like material,
thickness, and finish as adjoining pipe.  Size large enough to enclose pipe and heat tracer.
 Cover with aluminum jacket with seams located on bottom side of horizontal piping.

3.03 SCHEDULE
A. Cooling Systems:

1. Chilled Water:
a. NPS 3 inch and Smaller: Insulation shall be one of the following:

2. Condenser Water:
3. Condensate Drains from Cooling Coils:

a. All Pipe Sizes: Insulation shall be one of the following:
1) Mineral-Fiber, Preformed Pipe Insulation. Type 1: 1/2 inch thick

END OF SECTION
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SECTION 23 09 23
DIRECT-DIGITAL CONTROL SYSTEMS

PART 1- GENERAL
1.01 SUMMARY

A. Furnish all labor, materials, equipment, and service necessary for a complete and operating
Instrumentation and Control System, utilizing Direct Digital Control (DDC) technology as shown
on the drawings and as described herein.

B. The Instrumentation and Control system shall consist of a high-speed, peer – to- peer network
of Building Controller(s) (BC, Direct Digital Control (DDC) controller(s), server(s), and /or
Operator Workstation(s) to comprise a complete Energy Monitoring and Control System
(EMCS) for the facility or campus as described herein and/or shown on the drawings.

C. The EMCS shall accommodate simultaneous multiple user operation Access to the system data
and shall be limited by operator password.

D. The EMCS shall be capable of total integration into the facility or campus infrastructure systems
with user access to all system data either locally over a secure intranet within the building or by
remote access on the secured local campus network.

E. The EMCS shall include HVAC control,  alarm monitoring, data trending, reporting and
maintenance management functions related to normal facility operations all as indicated on the
drawings and elsewhere in this specification.

F. The EMCS shall include all sensors, DDC controllers, instruments, valves, actuators, devices,
installation, and service for a complete and functional EMCS and DDC system.  All control
devices are included under this section unless specifically specified elsewhere in the
Specification or shown on the drawings.

G. The EMCS shall communicate to third party systems such as chillers, boilers, air handling
systems, energy metering systems, other energy management systems, and other building
management related devices as specified and/or shown on the drawings.
1. The EMCS shall be designed such that each mechanical system will operate under

standalone DDC control in the event of a network communication failure, or the loss of
other controllers and continue to independently operate the unaffected equipment.

H. All labor, material, equipment, and software not specifically referred to herein or on the plans,
but are required to meet the functional intent of this specification, shall be provided without
additional cost to the owner.

I. The EMCS shall integrate into the existing EMCS serving the existing campus.  The existing
building controls are Siemens or Allerton.  The new controls system will fully integrate with the
existing controls.  The main  Building controller shall be upgraded or replaced to the latest
manufacturer's available building controller, which shall become the primary interface with
everything in the building.  All existing and addition portions of the controls shall be accessible
through the new control system.    Owner shall have first right of refusal on all existing control
components uninstalled during this project.

1.02 DEFINITIONS
A. ATC Contractor:  Contractor responsible to furnish, install, and commission the Energy

Management and Control System systems provided under this section.
B. DDC:  Direct digital control
C. EMCS:  Energy Monitoring and Control System
D. I/O:  Input/Output
E. MS/TP:  Master slave/token passing
F. PC:  Personal computer
G. PID:  Proportional plus integral plus derivative
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H. RTD:  Resistance temperature detector.
1.03 CODES AND STANDARDS:

A. Work, materials, and equipment shall comply with the most restrictive of local, state, and
federal authorities’ codes and ordinances or these plans and specifications’.  As a minimum,
the installation shall comply with the current editions in effect 30 days prior to receipt of bids of
the following codes:
1. National Electric Code (NEC)

a. International Building Code (IBC)
2. International Mechanical Code (IMC)
3. Underwriters laboratories:  Products shall be UL-916-PAZX listed
4. ANSI/ASHRAE Standard 135-2008 (BACnet)
5. FCC, Part 15, Subpart J, Class A Computing Devices

1.04 SEQUENCES OF OPERATION:
A. Sequences of operation for each item of equipment and system are indicated on the drawings.

1.05 SYSTEM PERFORMANCE
A. Performance Standards. System shall conform to the following minimum standards over

network connections:
1. Graphic Display.  A graphic with 20 dynamic points shall display with current data within

10 seconds
2. Graphic Refresh.  A graphic with 20 dynamic points shall update with current data within 8

seconds
3. Object Command.  Devices shall react to command of a binary object within 2 seconds.

 Devices shall begin reacting to command of an analog object within 2 seconds
4. Object Scan.  Data used or displayed at a controller or workstation shall have been

current within the previous 6 seconds
5. Alarm Response Time.  An object that goes into alarm shall be annunciated at the

workstation within 45 seconds
6. Program Execution Frequency.  Custom and standard applications shall be capable of

running as often as once every 5 seconds.  Select execution times consistent with the
mechanical process under control

7. Performance Programmable controllers shall be able to completely execute DDC PID
control loops at a frequency adjustable down to once per second.  Select execution times
consistent with the mechanical process under control

8. Multiple Alarm Annunciation.  Each workstation on the network shall have the ability to
receive alarms within 5 seconds of other workstations.

9. Reporting Accuracy.  System shall report values with minimum end to end accuracy listed
in Table 1

1.06 CONTROL STABILITY AND ACCURACY.  CONTROL LOOPS SHALL MAINTAIN MEASURED
VARIABLE AT SET POINT WITHIN TOLERANCES LISTED
A. Measured Variable Reported Accuracy

1. Space Temperature +0.5 degree F
2. Outside Air +0.5 degree F Dew Point +1.8 degree F
3. Water Temperature +0.25 degree F
4. Differential Temperature +0.25 degree F
5. Water Flow +1.0% of full scale
6. Water Pressure +1.0% of full scale for both absolute and differential pressure
7. Electrical – A, V, W, PF +1.0% of full scale

B. CONTROLLED VARIABLE CONTROL ACCURACY OPERATING RANGE
1. Duct Temperature +1.0 degrees F to 120 degrees F
2. Fluid Pressure +1.0 inches w.g. 0 to 50 inches w.g.
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1.07 SUBMITTALS
A. Product Data and Shop Drawings:  Meet requirements of the general conditions of the

specifications on Shop Drawings Product Data, and Samples.  In addition, ATC Contractor shall
provide shop drawings or other submittals on all hardware, software, and installation.  ATC
contractor must receive Owner approval for every type of controller to be installed.  No work
may begin on any segment of this project until submittals have been successfully reviewed for
conformity with the design intent.  Provide quantity of submittals and shop drawings as defined
in the general conditions of the specifications.

B. Provide drawings as Adobe Portable Document Format (PDF) and Auto CAD compatible files
on optical disk with three 11x17 prints of each drawing.

C. When manufacturer’s product data sheets apply to a product series rather than a specific
product, the data specifically applicable to the project shall be highlighted or clearly indicated by
other means.  Provide a table of contents for the product data sheets to allow ease of access
for review and maintenance reference.  Each submitted piece of literature and drawings shall
clearly reference the specification and/or drawing that the submittal is to cover.  General
catalogs shall not be accepted as cut sheets to fulfill submittal requirements.  Submittals shall
be provided within 3 weeks of contract award.

D. Submittals shall include:
1. Direct Digital Control System Hardware:
2. A complete bill of materials of equipment to be used indicating quantity, manufacturer,

mode number, and other relevant technical data.
3. Manufacturer’s description and technical data, such as performance curves, product

specification sheets, and installation/maintenance instructions for the items listed below
and other relevant items not listed below:

4. Direct Digital Controller
5. Transducers/Transmitters
6. Sensors (including accuracy data)
7. Actuators
8. Valves
9. Relays/Switches

E. Control Panels
1. Power Supply
2. Batteries
3. Operator Interface Equipment
4. Wiring

a. Wiring diagrams and layouts for each control panel.  Show all termination numbers
b. Schematic diagrams for all field sensors and controllers.  Provide floor plans of all

sensor locations and control hardware.
F. EMCS Central System Hardware and Software:

1. A complete bill of material of equipment used, indicating quantity, manufacturer, model
number, and other relevant technical data

2. Manufacturer’s description and technical data, such as product specification sheets and
installation/maintenance instructions for the items listed below and other relevant item not
listed below.

3. Interface Equipment
4. Operating System Software
5. Operator Interface Software
6. Color Graphic Software
7. Third-Party Software

G. Schematic diagrams for all control, communication, and power wiring.  Provide a schematic
drawing of the central system installation.  Label all cables and ports with computer
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manufacturers’ model numbers and functions.  Show all interface wiring to the control system.
H. Riser diagrams of wiring between central control unit and all control panels
I. Submittal shall include color copies of each of the graphics screen to be provided for the

Operator Interface or Web Browser including a flowchart (site map) indicating how the graphics
are to be linked to one another for system navigation.  The graphics are intended to be 90%
complete at the submittal stage with the only remaining changes to be based on review
comments from the A/E design team and/or Owner.  Submittals will be returned as non-
responsive without items listed in this paragraph.  Also, furnish graphics screens for review in
Adobe Portable Document Format (PDF).

J. Controlled Systems:
1. Riser diagrams showing control network layout, communication protocol, and wire types.
2. A schematic diagram of each controlled system.  Each schematic shall have all elements

labeled with point names shown or listed.  The schematics shall graphically show the
location of all control elements in the system.

3. A schematic wiring diagram for each controlled system.  Each schematic shall have all
elements labeled.  Where a control element is the same as that shown on the control
system schematic, it shall be labeled with the same name.  All terminals shall be labeled.

4. A bill of material for each controlled system.  Each element of the controlled system shall
be listed in table format.  The table shall show element name, type of device,
manufacturer, model number, and product data sheet number.

5. Shop drawings shall include a complete description of the operation of the control system,
including sequences of operation.  The description shall include and reference a
schematic diagram of the controlled system.

6. A point list for each system controller including both inputs and outputs (I/O) point, and the
location of the I/O.

1.08 PROJECT RECORD DOCUMENTS:
A. Upon project completion, submit three copies of record (as built) documents.  The documents

shall include:
1. Project Record Drawings.   As-built versions of the submittal shop drawings provided as

Adobe Portable Drawings (PDF), current version of Auto CAD compatible files on optical
media and as 11 x 17 prints.

2. Testing and Commissioning Reports and Checklists.  Completed versions of reports,
checklists, and trend logs used to meet requirements of Part 3:  Control System
Demonstration and Acceptance.

3. Operation and Maintenance (O & M) Manual in Adobe Portable Document Format (PDF)
and the quantity of hard copy documents required in the General Conditions of these
specifications.

4. As-built versions of submittal product data in Adobe Portable Document Format (PDF) and
the quantity of hard copy documents required in the General Conditions of these
specifications.

5. Names, addresses, and 24-hour telephone numbers of installing contractors and service
representatives for equipment and control systems.

6. Operator’s manual with procedures for operating control systems:   Logins on and off,
handling alarms, producing point reports, trending data, overriding computer control, and
changing set points and variables.  Furnish in Adobe Portable Document Format (PDF)
and the quantity of hard copy documents required in the General conditions of these
specifications.

7. Programming manual or set of manuals with description of programming language and
syntax, of statements for algorithms and calculations used, of point database creation and
modification, of program creating and modification, and of editor use.  Furnish in Adobe
Portable Document Format (PDF) and the quantity of hard copy documents required in the
General Conditions of these specifications.
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8. Engineering, installation, and maintenance manual or set of manuals that explains how to
design and install new points, panels and other hardware; how to perform preventive
maintenance and calibration; how to debug hardware problems; and how to repair or
replace hardware.

9. Documentation of all programs created using custom programming language including set
points, tuning parameters, and object database.  Furnish in Adobe Portable Document
Format (PDF) and the quantity of hard copy documents required in the General Conditions
of these specifications.

10. Graphic files, programs and database on US thumb drive or optical media
11. List of recommended spare parts with part numbers and suppliers.  Furnish in Adobe

Portable Document Format (PDF) and the quantity of hard copy documents required in the
General conditions of these specifications.

12. Complete original – issue documentation, installations, and maintenance information for
furnished third-party hardware including computer equipment an sensors

13. Complete original – issue copies of any software necessary to monitor, override and edit
points and/or program sequences, including but not limited to; operating systems,
customer programming language, operator workstation software, and graphics software.

14. Licenses, guarantees, and warranty documents for equipment and systems.
15. Recommended preventive maintenance procedures for system components, including

schedule of tasks such as inspection, cleaning and calibration; time between tasks and
task descriptions.  Furnish in Adobe Portable Document Format (PD) and the quantity of
hard copy documents required in the General Condition of these specifications.

16. A separate binder that includes as-build versions of product data, shop drawings and point
lists included in the original submittals.

1.09 QUALITY ASSURANCE:
A. Materials and equipment shall be the products of manufacturers regularly engaged in the

production and installation of energy Management System (EMCS).  Materials and equipment
shall be the manufacturer’s latest standard design that complies with the specifications.

B. System Installer Qualifications:
1. Installing contractor shall be an established licensed distributor with the control system

manufacturer of not less than three (3) years.
2. Installing ATC Contractor shall have successfully completed EMCS Manufacturer’s

training classes on the EMCS being installed on this project.  The installing contractor
shall include the control system submittals a copy of the certification of completed training
indicating hours of instruction.

3. The installing contractor shall have all local, state and/or federal licenses required to
perform work and shall provide proof of licensing submittal.

C. All electronic equipment shall conform to the requirements of FCC Regulations, Part 15,
Section 15, governing radio frequency, and electromagnetic interference and shall be so
labeled.

D. All system components shall be designed to be fault tolerant.  Components shall operate in a
satisfactory manner and without damage at plus 10% to minus 15% rated voltage and plus 3%
to minus 3% line Frequency.  All inputs and outputs shall be equipped with static, transient, and
short-circuit protection.

1.10 OWNERSHIP OF PROPRIETARY MATERIAL
A. Project-Specific software and documentation shall become Owner’s property.  This includes,

but is not limited to:
1. Graphics
2. Record drawings
3. Database
4. Application programming code
5. Documentation
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1.11 DELIVERY, STORAGE, AND HANDLING
A. Factory-Mounted Components:  Where control devices specified in this Section are indicated to

be factory mounted on equipment, arrange for shipping of control devices to equipment
manufacturer.

1.12 SYSTEM SOFTWARE:  
A. Update to latest version of software at Project completion.

1.13 INTENT OF DRAWINGS AND SPECIFICTIONS
A. This specification defines the minimum equipment and performance requirements for an inter-

operable Instrumentation and Control System.
B. The implied and stated intent of the drawings and specifications is to establish minimum

acceptable quality standards for device – level integration of material and equipment as well as
workmanship and to provide a complete and operable EMCS.

C. The drawings are diagrammatic intending to show a workable general arrangement and
location of components and are not necessarily complete or rigid in all details.

D. The intent of the EMCS architecture is to provide operators complete access to the control
system via the secured local campus network.

1.14 WARRANTY:
A. Warrant work as follows:

1. Warrant labor and materials for specified control system free from defects for a period of
12 months after final acceptance.  Control system failures during warranty period shall be
adjusted, repaired, or replaced at no additional cost or reduction in serviced to Owner.
 Respond during normal business hours within 24 hours of Owner’s warranty service
request.

2. Work shall have a single warranty date, even if Owner receives beneficial use due to early
system start-up.  If specified work is split into multiple contracts or multi-phase contract,
each contract or phase shall have a separate warranty start date and period.

3. If Engineer determines that equipment and systems operate satisfactorily at the end of the
final start-up, testing, and commissioning phase, Engineer will certify in writing that control
system operation has been tested and accepted in accordance with the terms of this
specification.  Date of acceptance shall begin warranty period.

4. Provide updates to operator workstation software, project-specific software, graphic
software, database software, and firmware that resolve contractor-identified software
deficiencies at no charge during warranty period.  If available, owner can purchase in-
warranty service agreement to receive upgrades for functional enhancements associated
with above-mentioned items.

5. Exception:  Contractor shall not be required to warrant reused devices except those that
have been rebuilt or repaired.   Installation labor and materials shall be warranted.
 Demonstrate operable condition of reused devices at time of Engineer’s acceptance.

1.15 COORDINATION
A. EMCS and System Integration:

1. EMCS Communication Protocols:  Communication protocols for the EMCS shall be the
BACnet in accordance with the codes and standards section of this specification.

2. EMCS Integration:  The ATC Contractor shall be responsible for the integration of all
BACnet or Modbus controllers or gateways shown on the control diagrams and/or as
specified with HVAC equipment and other systems, into EMCS.

3. All hardware, wiring, software, and programming required for BACnet or MODBUs
communication(s) from equipment controller(s), gateway(s), and other systems shall be
furnished and installed by the ATC Contractor

B. All points available through the BACnet or MODBUS controller(s) and gateway(s) shall be
mapped through to the EMCS Network such that this information is available at the EMCS
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Operator interface.  HVAC Equipment:  Where indicted on the control diagrams or specified, the
HVAC equipment supplier shall be responsible for providing a BACnet or MODBUS interface
for the HVAC equipment to communicate with the EMCS.  HVAC equipment supplier shall be
responsible for submitting and providing a complete listing of all available points the EMCS
supplier including passwords required.  Other Systems:  Where indicated on the control
diagrams or specified, the system equipment supplier(s) shall be responsible for providing
BACnet or MODBUs interface(s) to communicate with the EMCS.  Examples of other systems
include, but are not limited to, switchgear monitoring systems, lighting systems.  Other system
suppliers shall be responsible for submitting and providing a complete list of all available points
to the EMCS supplier including any passwords required.
1. BACnet floor and MODBUS communication cabling from HVAC equipment, other

systems, or gateways, to the EMCS shall be furnished and installed by the ATC
Contractor.

2. EMCS network cabling shall be furnished and installed by the ATC Contractor.
3. ATC Contractor shall furnish all necessary Ethernet switches and associated hardware for

connections to the owner’s network.  All switches must be MOXA EDS-309-3M-ST or
Owner approved comparable replacement.

1.16 POWER WIRING
A. Power wiring required for the control system shall be furnished and installed by the ATC

Contractor unless otherwise noted on the drawings or in the specifications.
B. Control transformers for 24 VAC power are furnished, installed, and wired by the ATC

contractor unless otherwise noted on the drawings or in the specifications.
C. Power wiring to the EMCS Control Panels shall be furnished and installed by the Electrical

Contractor.
D. Power wiring to the field equipment panels shall be furnished and installed by the Electrical

Contractor.
E. Power wiring to damper actuators and control valves shall be furnished and installed by the

ATC Contractor.
F. Power wiring to Variable Frequency Motor Controllers from electrical panels and from Variable

Frequency Motor Controllers to motors shall be furnished and installed by the Electrical
contractor.

G. Power wiring from electrical panels to motor starters and from motor starters to motors shall be
furnished and installed by the Electrical Contractor.

1.17 MOTOR STARTERS
A. Motor starters shall be furnished and installed by the Electrical Contractor.
B. Motor starters shall be furnished with 120VAC control transformers (when necessary), Hand-

off-Automatic switches, and auxiliary contacts.  Control wiring shall be 24-volt.
C. Power wiring form electrical panels to motor starter and from motor starter to motor shall be

furnished and installed by the Electrical Contractor.
D. Control and interlock wiring for motor starter to accomplish the sequence of operations

indicated on the control drawings shall be furnished and installed by the ATC Contractor.
1.18 VARIABLE FREQUENCY MOTOR CONTROLLERS

A. Variable Frequency Motor Controller(s), not provided as integral part of other equipment, shall
be furnished by the ATC Contractor.

B. Refer to Variable Frequency Motor Controller section of this specification and the Variable
Frequency Motor Controller schedule on the drawings.

C. Control and interlock wiring for Variable Frequency Motor Controller(s) shall be furnished and
installed by the ATC Contractor.
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D. Power wiring from electrical panel to Variable Frequency Motor Controller(s) and from Variable
Frequency Motor controllers to motors shall be furnished and installed by the Electrical
Contractor.

E. Each VFD shall be enabled/disabled via a dedicated control relay between the VFD and BMS
controller.

F. Each VFD shall receive a speed reference via a 0-10V signal from the BMS controller.
G. A dedicated control relay shall be installed to handle the VFD fault output to BMS for each VFD.
H. A status point (% Power) for each VFD shall be tied to the BMS controller.
I. Provide integral electrical disconnect.

1.19 CONTROL DAMPERS AND ACTUATORS
A. Control dampers are furnished and installed by the Sheet metal Contractor.
B. Control damper actuators shall be furnished and installed by the ATC contractor.
C. Refer to drawings for quantities, sizes, and locations of control dampers.

1.20 CHILLERS
A. A dedicated control relay shall be installed to handle the alarm output to the BMS controller for

each chiller.
1.21 CHILLED WATER SYSTEM

A. Sensors and brass and/or stainless steel wells for temperature sensors shall be furnished by
the ATC Contractor.  Brass and/or stainless steel wells shall be installed in piping by the
Mechanical Contractor.  Refer to control diagrams for location and quantities of sensors and
brass and/or stainless steel wells.  Chilled water control valves shall be furnished by the ATC
Contractor.  Valves shall be installed in piping by the ATC Contractor.  Refer to control
diagrams for location and quantities of control valves.  Water flow meters shall be furnished by
the ATC Contractor.  Water flow meters shall be installed on piping by the Mechanical
Contractor.  Refer to control diagrams for location and quantities of water flow meters.

B. Differential pressure sensors shall be furnished and installed by the ATC Contractor.  Taps in
piping and isolation valves for pressure sensors are furnished and installed in piping by
Mechanical Contractor.  ATC Contractor shall furnish at the user interface of the EMCS, a
graphic representation of the chilled water system(s) with all data points as shown on the
contract drawing control diagram(s), listed in these specifications, and/or as indicated on the
point list(s).  The graphic representation shall be linked to the floor plan graphic as described
hereinafter.  All data points shall be dynamic indicating the current value(s) at the sensors.

PART 2 – PRODUCTS
2.01 MANUFACTURERS

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to
product selection:

B. Manufacturers:  Subject to compliance with requirements, provide products by one of the
manufacturers specified.

2.02 CONTROL SYSTEM
A. Approved EMCS Manufacturers subject to compliance with specifications:

1. Alerton
2. Schneider Electric EcoStruxure

2.03 COMMUNICATION
A. Each Building Controller shall have a communication port for connection to an operator

interface.
B. Internetwork operator interface and value passing shall be transparent to internetwork

architecture.  An operator interface connected to a Building Controller shall allow the operator
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to interface with all Building Controller(s) as if directly connected.  Building Controller
information such as data, status, reports, system software, and custom programs shall be view
able and editable from any operator interface connected to the Building Controller, inputs,
outputs, and control variables used to integrate control strategies across multiple building of
DDC controllers shall be readable by each controller on the internetwork.  Program and test all
cross-controller links required to execute specified control system operating.  An authorized
operator shall be able to edit cross-controller links by typing a standard object address.

C. System expansion shall be unlimited with additional controllers, associated devices, and wiring.
 Expansion shall not require operator interface hardware additions or software revisions.

2.04 BUILDING CONTROLLERS (BC):
A. Any proposed building controllers must receive Owner approval prior to installation.

2.05 CUSTOM APPLICATION CONTROLLERS
A. Any proposed building controllers must receive Owner approval prior to installation.
B. General:

1. Provide an adequate number of Customer Application controllers to achieve the
performance specified in the Pat 1 Article on - System Performance Each of these panels
shall meet the following requirements.  The customer application controller shall have
sufficient memory to support its operating system, database, and programming
requirements. Data shall be shared between networked custom application controllers.
 The operating system of the controller shall manage the input and output communication
signals to allow distributed controllers to share real and virtual object information and allow
central monitoring and alarms.  Controllers that perform scheduling shall have a real-time
clock.  The custom application controller shall continually check the status of its processor
and memory circuits.  If an abnormal operation is detected, the controller shall assume a
predetermined failure mode and generate an alarm notification.  The custom application
controller shall communicate with other BACnet devices on the internetwork using the
Read (Execute and Initiate).  Property services of ANSI/ASHRAE Standard 135-2008.

C. Communication:
1. Each custom application controller shall reside on a BACnet network using the MS/TP

Data Link/Physical layer protoco  The controller shall provide a service communication
port using BACnet Data Link/Physical layer protocol for connection to a portable
operator’s terminal.

D. Environment:
1. Controller hardware shall be suitable for the anticipated ambient conditions.
2. Controllers used in conditioned space shall be mounted in dustproof enclosures and shall

be rater for operation at 0 degrees centigrade to 50 degrees centigrade (32 degrees
Fahrenheit o 120 degrees Fahrenheit)

3. Serviceability:
a. Provide diagnostic LEDs for power, communication, and processor.  All wiring

connections shall be made to field-removable, modular terminal strips or to a
termination card connected by a ribbon cable.

4. Memory:
a. The custom application controller shall maintain all BIOs and programming

information in the event of a power loss for at least 72 hours.
5. Immunity to power and noise:

a. Controller shall be able to operate at 90% to 110% of nominal voltage rating and shall
perform an orderly shutdown below 80% nominal voltage.  Operation shall be
protected against electrical noise of 5 to 120 Hz and from keyed radios up to 5 W at 1
m (3ft).

2.06 APPLICATION SPECIFIC CONTROLLERS
A. General:
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1. Application specific controllers (ASCs) are microprocessor based DDC controllers, which
through hardware or firmware design are dedicated to control a specific piece of
equipment they are not fully user-programmable but are customized for operation within
the confines of the equipment they are designed to serve.  Application specific controllers
shall communicate with other BACnet devices on the internetwork using the Read
(Execute and Initiate) and Write (Execute and Initiate) Property service as defined in
Clause 15.5 of ANSI/ASHRAE Standard 135-2004.  Each ASC shall be capable of stand-
alone operation and shall continue to provide control functions without being connected to
the network. Each ASC will contain sufficient I/O capacity to control the target system.

B. Communication:
1. The controller shall reside on a BACnet network using the MS/TP Data Link/Physical layer

protocol.  Each network of controllers shall be connected to one building controller.  Each
controller shall have a BACnet Data Link/Physical layer compatible connection for a laptop
computer or a portable operator’s tool.  This connection shall be extended to a space
temperature sensor port where shown.

C. Environment:
1. The hardware shall be suitable for the anticipated ambient conditions.
2. Controllers used in conditioned space shall be mounted in dust proof enclosures and shall

be rated for operation at 0 degrees centigrade to 50 degrees centigrade (32 degrees
Fahrenheit to 120 degrees Fahrenheit).

D. Serviceability:
1. Provide diagnostic LEDs for power, communication, and processor.  All wiring connections

shall be made to field removable, modular terminal strips or to a termination card
connected by a ribbon cable.

E. Memory:
1. The application specific controller shall use nonvolatile memory and maintain all BIOs and

programming information in the event of a power loss.
F. Immunity to power and noise:

1. Controllers shall be able to operate at 90% to 110% of nominal voltage rating and shall
perform an orderly shutdown below 80%.  Operation shall be protected against electrical
noise of 5-120 Hz and from keyed radios up to 5 W at 1 m (3 ft.).

G. Transformer:
1. Power supply for the ASC must be rated at a minimum of 125% of ASC power

consumption and shall be of the fused or current limiting type.
2.07 INPUT/OUTPUT INTERFACE

A. Hardwired inputs and outputs may tie into the system through building, custom application, or
application specific controllers.

B. All input points and output points shall be protected such that shorting of the point to itself, to
another point, or to ground will cause no damage to the controller.  All input and output points
shall be protected from voltage up to 24V of any duration, such that contact with this voltage
will cause no damage to the controller

C. Binary inputs shall allow the monitoring of On/Off signals from remote devices.  The binary
inputs shall provide a wetting current of at least 12 MA to be compatible with commonly
available control devices and shall be protected against the effects of contact bounce and
noise.  Binary inputs shall sense – dry contact closure without external power (other than that
provided by the controller) being applied.

D. Pulse accumulation input objects:
1. This type of object shall conform to all the requirements of binary input objects and also

accept up to 10 pulses per second for pulse accumulation
E. Analog inputs shall allow the monitoring of low-voltage (0 to 10 VDC), current (4 to 20mA), or

resistance signals (thermistor, RTD).  Analog inputs shall be compatible with – and field
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configurable to commonly available sensing devices.
F. Binary outputs shall provide for On/Off operations or a pulsed low-voltage signal for pulse width

modulation control.  Binary outputs on building and custom application controllers shall have (or
be modified to include) three-position (On/Off/Auto) override switches and status lights.
 Outputs shall be selectable for either normally open or normally closed operation.

G. Analog outputs shall provide a modulating signal for the control of end devices.  Outputs shall
provide either a 0 to 10 VDC or a 4 to 20 mA signal as required to provide proper control of the
output device.  Analog outputs on building or custom application controllers shall have status
lights and (have or be modified to include) a two-position (AUTO/MANUAL) switch and
manually adjustable potentiometer for manual override.  Analog outputs shall not exhibit a drift
of greater than 0.4% of range per year.

2.08 SYSTEM OBJECT CAPACITY:
A. The system size shall be expandable to at least twice the number of input/output objects

required for this project.  Additional controllers (along with associated devices and wiring) shall
be all that is necessary to achieve this capacity requirement. The operator interfaces installed
for this project shall not require any hardware additions or software revisions to expand the
system.

2.09 FIELD EQUIPMENT
A. All control components not required by functions to be remotely located such as sensing

devices and valves shall be installed in metal enclosure approved for the environment.
1. Enclosures shall be lockable with a hinged front door.
2. All wiring terminations shall be made at numbered terminal blocks.
3. Nameplates shall be installed at all devices.

2.10 DAMPER ACTUATORS
A. Electronic Damper Actuators:  Actuators shall e of the 24 VAC for designed for modulating or

two-position appropriate for the application shown on the control drawings.
B. Actuators will have minimum torque as required to provide smooth operation of the dampers

under loaded conditions.  Actuators on dampers in contact with outside air and sequenced with
dampers in contact with outside air shall have spring return.

C. Multiple damper actuators shall be used on large dampers or dampers with high close off
requirements.

D. Control supplier is responsible for proper selection of size and quantity to match application.
2.11 CONTROL RELAYS:

A. Control relays shall be UL listed plug in type with dust cover and LED – energized indicator.
 Contact rating, configuration, and coil voltage shall be suitable for application.

B. Time delay relays shall be UL listed solid state plug in type with adjustable time delay. Delay
shall be adjustable +/-200% (minimum) from set point shown on plans. Contact rating,
configuration, and coil voltage shall be suitable for application.  Provide NEMA 1 enclosure
when not installed in local control panel.

2.12 SENSORS:
A. Pipe Mounted Temperature Sensors:  Sensors shall be installed in brass or stainless-steel

temperature wells.  Sensors shall be thermistor or platinum RTD type.  Sensor range shall be
as required for the application.  Refer to Table 1: Reporting Accuracy for sensor accuracy.

B. Current Sensors (motor monitor service):
1. Current sensors for motor status indication shall be of the microprocessor-based type.

 Sensors shall output a 4-20 mA or0 – 10Vdc signal that is proportional to motor current.
C. Voltage Transformers (metering service):

1. AC voltage transformers shall be UL/CSA recognized, 00 VAC rated, complete with built-
in fuse protection.
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2. Transformers shall be suitable for ambient temperatures of 4 degrees centigrade to 55
degrees centigrade (40 degrees Fahrenheit to 130 degrees Fahrenheit) and shall provide
+/-0.5% accuracy at 24 VAC and a 5 VA load.

3. Windings (except for terminals) shall be completely enclosed with metal or plastic
material.

2.13 THERMOMETERS:
A. Local read thermometers shall be installed on the inlets and outlets of heat exchangers, boilers

and chillers.
2.14 TRANSIT TIME ULTRASONIC FLOW METER:

A. For chilled water and heating water flow metering, furnishes and install ultrasonic flow meter
shall be Dynasonics Model DTFXL2-XN1-NN with display and DTTN type sensors or Owner
approved comparable replacement.  The transit time ultrasonic flow measurement system shall
be a microprocessor based transit time (time of flight) measuring type providing an electronic
output signal proportional to the flow of liquid in closed piping systems as may set connected by
up to 20 feet [~6 meters] of cable.

B. Transducer:
1. Primary Sensor:  The compression-mode acoustic transducer shall contain a polarized

Zirconium crystal with impedance-matched wave-guide.
2. Universal transducers shall operate on pip sizes ranging from 2” through 100” [50 through

2540 mm].
3. Transducer housing shall be PVC, CPVC, Teflon, Ultem, or Vespel.
4. Process connection shall be ½-inch conduit.
5. Non-integral transducer mount operating temperature shall be -40 degrees to 250 degrees

Fahrenheit [-40 degrees to + 121 degrees centigrade].
C. Transmitter:

1. Enclosure shall be NEMA 4X ABS
2. Power supply shall be 11-28 VDC.
3. Operating temperature shall be -40 degrees Fahrenheit to 185 degrees Fahrenheit [-40

degrees to 85 degrees centigrade].
4. Process outputs:  The transmitter shall contain two integral output options.

a. 4-20 mA into 900 ohms: 12-bit resolution; shares ground with power supply common.
b. 0-1,000 Hz pulse output; switch selectable between a non-ground referenced AC

signal that simulates turbine flow meter magnetic pickup (500 mVpp) and a ground
referenced square wave (5 Vpp).

c. Control and Programming.
5. All parameter and commands shall be entered via a personal computer, Windows

Software utility and programming cable.
6. Data Collection shall be 20 MHz to 40 MHz

D. Transmitter and Transducer Performance:
1. Measuring range -40 to + 40FPS [-12 to +12 MPS].
2. Accuracy shall be +/- 1% of reading or +/-0.01 FPS [+/-0.003 MPS], whichever is greater.

Sensitivity is 0.001 FPS [0.001 MPS].
3. Maximum separation between transmitter and transducer shall be 990 feet.

E. Indication:
1. Display shall be two lines:  8-digit LCD with .7” high numerical values and 8 digit LCD with

0.35” high alphanumeric values, display is backlighted with white LEDS.
2. Indicators for Run and Program modes and Relay 1 and Relay 2 status.

F. Calibration:
1. Flow meter calibration data shall be entered via a personal computer, Windows software

utility and infrared communicator.
G. Transmitter Function Details:  The following shall be provided:
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1. The flow meter shall output, via a communications cable between the flow meter and PC,
flow rate, positive, negative, and net flow accumulations, and diagnostic data.

2. Local display shall display flow rate and total accumulated flows.
3. The transducers shall be mounted at the measuring site and shall be installed in

accordance with the manufacturer’s recommendations.
4. The transducers shall transmit and receive acoustic signals to accurately measure liquid

flow.
5. Operational range shall be adjustable be entering new data via infrared communicator or

optional keypad.
6. The flow meter shall be capable of zero to full-scale output simulation to assure proper

operation with regards to flow charts or pump control parameters.
7. The power to operate the transducers shall come solely from the transmitter over the

signal interconnection cable.
8. The flow meter shall have a FLASH memory and shall not require a battery to ensure

protection of stored data.
9. Flow meter shall provide automatic Reynolds Number and speed of sound compensation.

2.15 SWITCHES:
A. Current Switches

1. Current switches for motor status indication shall be of the microprocessor-based type.
2. Switches shall be capable of detecting between normal and abnormal loads (self-

calibrating).
3. Current switches shall be Veris Industries Hawkeye or approved equal
4. Current switches used in Variable Frequency Motor Controller applications shall be

specific for the application.
B. Differential Pressure Switches: Differential pressure switches shall be used to provide dirty filter

alarm indication.  Set points shall be adjustable at switch.
C. Low Limit Temperature Switches:

1. Low temperature limit switches shall be installed as shown on the control drawings.
2. Sensing elements shall have one (1) foot of element length per one (1) square foot of

cross sectional area of duct.  Sensing elements shall respond to the lowest temperature
sensed by any one-foot section.

3. Switches shall have 2 normally closed dry contact outputs (fan safety and digital input)
with a manual reset pushbutton.

4. Low limit sensing shall be installed such that the entire cross-sectional area is covered by
the sensing element.  Multiple low limit temperature switches shall be used as required to
protect the system form low temperature conditions.

D. High Static Pressure Switches:
1. A high static pressure switch with adjustable setpoint shall be installed in the discharge

ductwork of each air handling unit.
2. Switches shall have two sets of normally closed dry contact outputs (fan safety and digital

input) with a manual pushbutton reset.
2.16 TRANSFORMERS:

A. Class 2 Power Limited:  Furnish Class 2 current limiting type or furnish over current protection
tin both primary and secondary circuits for class 2 service in accordance with NEC requirement.
 Limit connected loads to 80% of rated capacity.

B. Control transformers shall be UL listed.
2.17 CONTROL VALVES:  

A. Control valves shall be two-way or three-way blending type with equal percentage characteristic
as indicated on the drawings.  Control valves have a minimum close off pressure rating as
follows:
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1. Water Valves: 1) Two-way: 150% of total system (pump) head. 2) Three-way: 300% of
pressure differential between ports A and B at design flow or 100% or total system (pump)
head.

2.18 WATER VALVES:
A. Body and trim style and materials shall be in accordance with manufacturer’s recommendations

for design conditions and service shown, with equal percentage ports for modulating service.
B. Sizing Criteria:

1. Two-position service: Line Size
2. Two-way modulating service:  Pressure drop shall equal to twice the pressure drop

through heat exchanger (load), 50% of the pressure difference between supply and return
mains, or 5 psi, whichever is greater.

3. Three-way modulating service:  Pressure drop equal to twice the pressure drop through
the heat exchanger (load), or 5 psi maximum.

4. Valves 1/2 in. through 2 in. shall be bronze body or cast brass ANSI class 250, spring
loaded, PTFE packing, quick opening for two-position service.  Two-way valves to have
replaceable compost on disc or stainless-steel ball.

5. Valve 2 ½ in. and larger shall be cast iron ANSI class125 with guided plug and PTFE
packing.

6. Control valves used for isolation or greater than 6 inches shall be butterfly type with
actuators sized for application.

2.19 WATER VALVES SHALL FAIL NORMALLY OPEN OR CLOSED, AS SCHEDULED ON PLANS,
OR AS FOLLOWS:
A. Water zone valves- normally open preferred.
B. Chilled water control valves – normally open.
C. Other applications – scheduled or as required by sequences of operation.  Valve types, body

material, and pressure rating shall be suitable for the application.  Valve packing shall be spring
– loaded and self – adjusting Teflon.  Actuators for valves shall be modulating or two-position
(on/off) to meet the application as sown on the control drawings.  Fail safe where required, shall
require return to normal position on loss of power or control.  Globe valves will not be
acceptable for water control service.  Refer to control diagrams for quantity and location of
control valves.

PART 3 EXECUTION
3.01 EXAMINATION

A. Verify that power supply is available to control units and operator workstation.
B. The entire set of drawings shall be thoroughly examined for control device and equipment

locations, and discrepancies, conflicts, or omissions shall be reported to the Architect/Engineer
for resolution before rough-in work is started.

C. The Contractor shall inspect the site to verify that equipment is installable as shown, and any
discrepancies, conflicts, or omissions shall be reported to the Engineer for resolution before
rough – in work is started.

3.02 PROTECTION
A. The ATC Contractor shall protect all work and material from damage by his/her work or

workers, and shall be liable for all damage thus caused.
B. The ATC Contractor shall be responsible for work and equipment until finally inspected, tested,

and accepted. The ATC Contractor shall protect work against theft or damage, and shall
carefully store material and equipment received on site that is not immediately installed.  The
ATC Contractor shall close all open ends of work with temporary covers or plugs during storage
and construction to prevent entry of foreign objects.

3.03 INSTALLATION



ATU West Campus Chilled Water Loop Construction Documents
October 2024

Direct-Digital Control Systems   23 09 23 - 15  

A. Install software in control units and operator workstation(s).  Implement all features of programs
to specified requirements and as appropriate to sequence of operation.

B. Connect and configure equipment and software to achieve sequence of operation specified.
C. Verify location of thermostats, humidistats, and other exposed control sensors with drawings

and room details before installation.  Install devices 48 inches above the floor.
D. Install averaging elements in ducts and plenums in crossing or zigzag pattern.
E. Install guards on thermostats in the following locations:

1. Entrances.
2. Public areas.
3. Where indicated.

F. Install damper motors on outside of duct in warm areas, not in locations exposed to outdoor
temperatures.

3.04 ELECTRICAL WIRING AND CONNECTION INSTALLATION
A. All control and interlock wiring shall comply with the national and local electrical codes and the

electrical division of these specifications.
B. Where Class 2 wires are in concealed and accessible locations above ceilings, approved

cables not in raceway may be used provided that:
1. Circuits meet National Electric Code Class 2 (current limited requirements.
2. Low voltage power circuits shall be sub fused when required to meet Class 2 current limit.
3. All cables shall be UL listed for application, i.e., cables used in ceiling plenums shall be UL

listed specifically for that purpose.
C. Do not install Class 2 wiring in raceway containing Class 1 wiring.  Boxes and panels containing

high voltage may not be used for low voltage wiring except for the purpose of interfacing the
two (e.g. relays and transformers).

D. Where class 2 wiring is installed above accessible ceilings without raceway, wiring shall be run
parallel along a surface or perpendicular to it, and bundled, using approved wire ties at no
greater than 5 ft. intervals.  Such bundled cable shall be fastened to the structure, using D rings
or cable tray for cable management, at 5 ft. intervals or more often to achieve a neat and
workman like result.

E. All wire to device connections shall be made at a terminal blocks or terminal strip.  All wire-to-
wire connections shall be at a terminal block, or with a crimped connector.  All wiring within
enclosures shall be neatly bundled and anchored to permit access and prevent restriction to
devices and terminals.

F. Maximum allowable voltage for control wiring shall be 24V.  If only higher voltages are
available, the ATC Contractor shall provide step down transformers.

G. All wiring shall be installed as continuous lengths, where possible.  Any required splices shall
be made only within an approved junction box or other approved protective device.

H. Install plenum wiring in sleeves where it passes through walls and floors.  Maintain fire rating at
all penetrations in accordance with other sections of this specification and local codes.

I. Size of raceway, size, and type of wire shall be the design responsibility of the ATC contractor,
in keeping with the manufacturer’s recommendation and National Electric Code.

J. Thermostats and space sensors shall be installed on concealed junction boxes properly
supported by the wall framing.

K. Wiring and/or cabling for thermostats and space sensors shall be installed in approved
raceway, concealed in building walls, from space sensor junction box to above ceiling level
(stub up).

L. Control and status relays are to be located in designated enclosures only.  Control and status
relays may be located within packaged equipment control panel enclosures if adequate room is



ATU West Campus Chilled Water Loop Construction Documents
October 2024

Direct-Digital Control Systems   23 09 23 - 16  

provided in the enclosure.  Control and status relays shall be run separately from other wiring.
M. Follow manufacturer’s installation recommendations for all communication and network cabling.

 Network or communication cabling shall be run separately from other wiring.
N. The ATC Contractor shall terminate all control and/or interlock wiring and shall maintain

updated (as built) wiring diagrams with terminations identified at the job site.
1. Flexible metal conduits and liquid tight flexible metal conduits shall not exceed 3’ in length

and shall be supported at each end.  Flexible metal conduit less than 1/2” electrical trade
size shall not be used.  In areas exposed to moisture, including chiller and boiler rooms,
liquid tight flexible metal conduits shall be used and be properly sealed to prevent
condensation.

2. Control wiring shall be numbered at all terminations in accordance with the submitted
diagrams.

3. Control wiring in mechanical rooms, and where exposed to damage in the normal course
of building operations, shall be installed in raceway per the electrical section of the
specifications and the NEC.

4. Control wiring in wet areas shall be installed in raceway suitable for the location per the
electrical section of the specifications and the NEC.

5. Where raceway penetrates supply, return, or exhaust air plenums or ductwork, all raceway
shall be sealed to prevent migration of air into raceway e.g., under floor air distribution
systems.

6. Install equipment, piping, wiring, and raceway parallel to building lines i.e. horizontal,
vertical, and parallel to walls, wherever possible.

7. Provide sufficient slack and flexible connections to prevent damage from vibration of
piping and equipment.

8. Install all equipment in readily accessible location as defined by chapter 1 article 100 part
A of the NEC.  Control panels shall be attached to structural walls unless mounted in
equipment enclosure specifically designed for that purpose.  Panels shall be mounted to
allow for unobstructed access for service.

9. Verify integrity of all wiring to ensure continuity and freedom from shorts and grounds.
10. All equipment, installation, and wiring shall comply with acceptable industry specifications

and standards for performance, reliability, and compatibility and be executed in strict
adherence to local codes and standard practices.

11. Connect manual reset limit controls independent of manual control switch positions.
 Automatic duct heater resets may be connected in interlock circuit of power controllers.

12. Connect hand off auto selector switches to override automatic interlock controls when
switch is in hand position.

3.05 INSTALLATION OF SENSORS
A. Install sensors in accordance with the manufacturer’s recommendations.
B. Mount sensors rigidly and adequate for the environment within which the sensor operates.
C. Space sensors shall be installed on concealed junction boxes properly supported by the wall

framing.
D. Wiring and/or cabling for all space sensors shall be installed in EMT raceway, concealed in

building walls from junction box to above ceiling level (stub up).
E. All wires attached to sensors shall be air sealed in their conduits or in the wall to stop air

transmitted for other area affecting sensor readings.
3.06 INSTALL DUCT STATIC PRESSURE TAP WITH TUBE END FACING DIRECTLY DOWN

STREAM OF AIRFLOW.
A. Sensors used in mixing plenums, and hot and cold decks shall be of the averaging type.

 Averaging sensors shall be installed in a serpentine manner horizontally across duct.  Each
bend shall be supported with a capillary clip.



ATU West Campus Chilled Water Loop Construction Documents
October 2024

Direct-Digital Control Systems   23 09 23 - 17  

B. Averaging sensors shall be installed such that each 2 square foot of cross sectional area is
covered by 1 linear foot of averaging element.

C. Temperature Low Limits(s) shall be installed such that each 1 square foot of cross sectional
area of coil is covered by 1 linear foot of averaging element.

D. All pipe mounted temperature sensors shall be installed in wells.  Install all liquid temperature
sensors with heat conducting fluid in thermal wells.

E. Install outdoor air temperature sensors on north wall complete with sun shield at designated
location.

3.07 ACTUATORS
A. Mount and link control damper actuators per manufacturer’s instructions.
B. To compress seals when spring return actuators are used on normally closed dampers, power

actuator to approximately 5-degree open position, manually close the damper, and then tighten
the linkage.

C. Check operation of damper/actuator combination to confirm that actuator modulates damper
smoothly throughout stroke to both open and closed positions.

D. Valves:  Actuators shall be mounted on valves with adapters approved by the actuator
manufacturer.  Actuators and adapters shall be mounted following manufacture’s
recommendations.

E. All power wiring for actuators is by the ATC Contractor.
3.08 IDENTIFICATION OF HARDWARE AND WIRING

A. All wiring and cabling, including that within factory fabricated panels, shall be labeled at each
end within 2” of termination with a cable identifier and other descriptive information.

B. Permanently label or code each point of field terminal strips to show the instrument or item
served.

C. Identify control panels with minimum ½” letters on nameplates.
D. Identify all other control components with permanent labels.  Identifiers shall match record

documents.  All plug in components shall be labeled such that removal of the component does
not remove the label.

3.09 CONTROLLERS
A. Provide a separate Controller for each major piece of HVAC equipment.  A custom application

controller may control more than one system if all points associated with that system are
assigned to the same controller.  Points used for control loop reset such as outside air or space
temperature are exempt from this requirement.

B. Building Controllers and Custom Application Controllers shall be selected to provide a minimum
of 10% spare I/O point capacity for each point type found at each location.  If input points are
not universal, 10% of each type is required.

3.10 PROGRAMMING
A. Provide sufficient internal memory for the specified control sequences and trend logging.  There

shall be a minimum of 25% of available memory free for future use.
B. Point Naming:  System point names shall be modular in design, allowing easy operator

interface without the use of a written point index.
C. Software Programming:  Provide programming for the system as written in the specifications

and adhere to the sequence strategies provided.  All other system programming necessary for
the operation of the system but not specified in this document shall also be provided by the
ATC Contractor.  Imbed into any custom written control programs sufficient comment
statements or inherent flows diagrams to clearly describe each section of the program.  The
comment statement shall reflect the language used in the sequence of operations.
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3.11 OPERATOR INTERFACE AND WEB BROWSER GRAPHIC SCREENS
A. Standard graphics – Provide graphics for al mechanical systems and floor plans of the building.

 This includes each chilled water system, hot water system, chiller, boiler, air handler, and all
terminal equipment.  Point information on the graphic displays shall dynamically update.  Show
on each graphic all input and output pints for the system.  Also, show relevant calculated pints
such as set points.

B. Show terminal equipment information on a graphic summary table.  Provide dynamic
information for each point shown.

C. The contractor shall provide all the labor necessary to install, initialize, start up, and
troubleshoot all operator interface software and its functions as described in this section.  This
includes any operating system software, the operator interface database, and any third party
software installation and integration required for successful operation of the operator interface.

D. The ATC Contractor shall, as a minimum, develop and implement color graphic screens to be
used on the operator interface and/or web browser for the following:
1. Building Risers shall include a graphic screen depicting the building floor level(s), service

Yard(s), Central Plant(s), Energy Usage, etc.
2. Building riser graphic screen shall include, as a minimum, links to graphic screens for

systems serving the building including:
a. Chilled water system(s)

3. Pumps graphic screens shall include all information as shown on the contract drawing
control diagrams with links to the associated VFD graphic.  Minimum if not shown on
drawings:
a. Pump Mode

1) Hand
2) Off
3) Auto
4) Bypass

b. Current pump speed (RPM)
c. Current pump VFD control set point

1) Control signal (0-100%)
d. Pump AFC Alarm
e. Pump status

1) Pump failure
(a) Pump control on- Status OFF after 15 seconds delay

4. Variable Frequency Motor Controllers (VFD) graphic screens shall include all information
as shown on the contract control drawings and all information available from the EMCS
interface to the VFD Minimum if not shown on drawings:
a. VFD mode

1) Hand
2) Off
3) Auto
4) Bypass

b. Current Motor Speed (RPM)
c. Current motor frequency (Hz)
d. Current VFD control set point

1) Frequency (Hz)
2) Speed (RPM)
3) Control signal (0-100%)

e. VFD Alarm
f. Motor Status
g. Output voltage each phase (V)
h. Motor current each phase (A)
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i. Power output (KW)
j. Power consumption (KWh)
k. Power factor
l. VFD Minimum Frequency
m. VFD Maximum Frequency
n. VFD Current limit
o. VFD Acceleration time
p. VFD Deceleration time
q. VFD Safety status

5. Each graphic display shall indicate the current status of the associated points and
equipment.

6. Each color graphic display shall have a schematic background that accurately indicated
the location of equipment, valves, dampers, sensors, etc.

7. Each graphic display shall have a link to the building graphic display (home page).
8. Each graphic display shall have a link to the sequence of operation for the associated

equipment and systems.
9. Each graphic display shall indicate the current outside air temperature and relative

humidity.
10. Specific content and arrangement of graphic displays shall be coordinated with owner and

engineer.
3.12 ALARMS:

A. The ATC contractor shall develop and implement waring and alarm set points and messages
for all systems.  Warning and alarm messages shall be coordinated with owner and engineer.

3.13 TESTING, ADJUSTING, AND BALANCING ASSISTANCE
A. The ATC Contractor shall provide the Testing, Adjusting, and Balancing (TAB) Contractor

access to the EMCS Operator interface or a temporary EMCS Operator Interface for use in the
balancing process.  The EMCS Operator Interface shall be operational when the TAB
Contractor begins TAB work or paragraph C below shall be provided.

B. The ATC contractor shall provide eight (8) hours of instruction to the TAB Contractor in the use
of the EMCS Operator Interface or Web Browser to manipulate the control system for TAB
purposes.  The ATC Contractor shall instruct the TAB Contractor in the following adjustments
as a minimum:
1. Verify, calibrate, and set minimum and maximum air terminal until airflows.
2. Override air terminal units to full flow to verify supply, exhaust, and return airflows.
3. Override control valves for full flow tests of coils and pumps.
4. Override control dampers to verify supply, exhaust, return, and ventilation airflows and set

minimum and maximum values in EMCS.
5. Trend set up for documenting temperatures for TAB purposes

C. In lieu of paragraph A or B above, the ATC Contractor shall provide a technician, employed by
the ATC Contractor, familiar with this project and the control system installed to assist the
Testing, Adjusting, and Balancing (TAB) Contractor in adjustments to the control systems for
the duration of the TAB work.  The ATC technician shall be available anytime the TAB
Contractor is on site including nights and weekends.

3.14 FIELD QUALITY CONTROL
A. Manufactureres Field Service:  Engage factory-authorized service representative to inspect,

test, and adjust field-assembled components and equipment installation, including connections,
and to assist in field-testing.  Report results in writing.
1. Perform the following field tests and inspections and prepare test reports:

a. Operational Test:
1) After electrical circuitry has been energized, start units to confirm proper unit

operation.  Remove and replace malfunctioning units and retest.
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2) Test and adjust controls and safeties.
3) Leak Test:  After installation, charge system and test for leaks.  Repair leaks and

retest until no leaks exist.
4) Pressure test control air piping at 30 psig or 1.5 times the operating pressure for

24 hours, with maximum –psig loss.
5) Pressure text high-pressure control air piping at 150 psig and low-pressure

control air piping 30 psig for 2 hours, with maximum 1-psig loss.
6) Test calibration of electronic controllers by disconnecting input sensors and

stimulating operation with compatible signal generator.
7) Test each point through its full operating range to verify that safety and

operating control set points are as required.
8) Test each control loop to verify stable mode of operation and compliance with

sequence of operation.  Adjust PID actions.
9) Test each system for compliance with sequence of operation.
10) Test software and hardware interlocks.

b. DDC Verification:
1) Verify that instruments are installed before calibration, testing, and loop or lea

checks.
2) Check instruments for proper location and accessibility.
3) Check instrument installation for direction of flow, elevation, orientation, insertion

depth, and other applicable considerations.
4) Check instrument tubing for proper fittings, slope, material, and support.
5) Check installation of air supply for each instrument.
6) Check flow instruments.  Inspect tag number and line and bore size, and verify

that inlet side is identified and that meters are installed correctly
7) Check pressure instruments, piping slope, installation of valve manifold, and

self-contained pressure regulators.
8) Check temperature instruments, material, and length of sensing elements.
9) Check control valves.  Verify that they are in correct direction.
10) Check air-operated dampers.  Verify that pressure gages are provided and that

proper blade alignment, either parallel or opposed, has been provided.
(a) Check DDC system as follows:

(1) Verify that DDC Controller power supply is from emergency power
supply, if applicable.

(2) Verify that wire at control panels are tagged with their service
designation and approved tagging system

(3) Verify that spare I/O capacity has been provided.
(4) Verify that DDC controllers are protected from power supply surges.
(5) Replace damaged or malfunctioning controls and equipment and

repeat testing procedures.
3.15 ADJUSTING

A. Calibrating and Adjusting:
1. Calibrate instruments.
2. Make three-point calibration test for both linearity and accuracy for each analog

instrument.
3. Calibrate equipment and procedures using manufacturer’s written recommendations and

instruction manuals.  Use test equipment with accuracy at least double that of instrument
being calibrated.

4. Calibration shall be accomplished with instruments calibrated within the year of use by a
NIST traceable lab.  Submit instrument calibration with submittals.

B. Control system inputs and outputs:
1. Check analog inputs at 0, 50, and 100 percent of span
2. Check analog outputs using milliamp ere meter at 0, 50, and 100 percent output.
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3. Check digital inputs using jumper wire.
4. Check digital outputs using ohmmeter to test for contact making or breaking.
5. Check resistance temperature inputs at 0, 50, and 100 percent of span using a precision-

resistant source.
C. Flow:

1. Set differential pressure flow transmitters for 0 and 100 percent values with 3-point
calibration accomplished at 50, 90, and 100 percent of span.

2. Manually operate flow switches to verify that they make or break contact.
D. Pressure:

1. Calibrate pressure transmitters at 0, 50, and 100 of span.
2. Calibrate pressure switches to make or break contacts, with adjustable differential set at

minimum.
E. Temperature:

1. Calibrate resistance temperature transmitters at 0, 50, and 100 percent of span using a
precision-resistance source

2. Calibrate temperature switches to make or break contacts.
3. Stroke and adjust control valves and dampers, following the manufacturer’ recommended

procedure, so that valve and damper is 0, 50 and 100 percent closed.
4. Provide diagnostic and test instruments for calibration and adjustment of system.
5. Provide written description of procedures and equipment for calibrating each type of

instrument.  Submit procedures review and approval before initiating startup procedures.
6. Adjust initial temperature and humidity set points.

3.16 OCCUPANCY ADJUSTMENTS:
A. When requested within 12 months of date of substantial completion, provide on-site assistance

in adjusting system to suit actual occupied conditions.  Provide up to three visits to Project
during other than normal occupancy hours for this purpose.

3.17 FUNCTIONAL TESTS
A. General Procedure.  Due to the vast difference that exist between DDC systems, the systems

that can effectively control, the types of controls and sensors available and the interface
potentials with the new and existing installations, a project-specific set of functional tests must
guide the testing.  The following list of test is meant to act as a guide.  All inputs, outputs, and
global variables that have been forced for purposes of performing the following tests must be
returned to an as-programmed state.  Through the user interface, conduct the following series
of tests:
1. Raise/lower space temperatures in software to verify if the system responds appropriately.
2. Raise/lower the missed-air temperature and verify damper positions.
3. Raise/lower static pressure set point and verify variable speed driver control.
4. Verify that time-of-day start-up and shutdown control sequence initiated the proper system

response.
5. Verify if all alarm conditions are monitored.
6. Initiate boiler and chiller alarms and verify ATU PD recognizes alarm condition.
7. Verify all local safety interlocks (i.e. low limit, high limit, etc.) function properly.
8. Conduct an emergency start-up after power failure test.  Verify that all systems return to

automatic control.
9. Verify DDC system maintains required outside air requirements under low outside air

temperature conditions.
10. Disconnect communication cable to the DDC system and verify if the DDC panel can

control the respective system (stand-alone control).
11. Disconnect a DDC space-temperature sensor and verify control sequence default.

3.18 DEMONSTRATION
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A. Engage a factory-authorized service representative to train owner’s maintenance personnel to
adjust, operate, and maintain HVAC instrumentation and controls.

3.19 ON-SITE OPERATOR INSTRUCTION TRAINING
A. During the system commissioning and at such time acceptable performance of the EMCS

hardware and software has been established, the ATC Contractor shall provide on-site operator
instruction to the owner’ operating personnel.  Operator instruction shall be done during normal
working hours and shall be perform by a competent representative familiar with the system
hardware, software, and accessories.

END OF SECTION
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SECTION 23 21 13
HYDRONIC PIPING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Hydronic system requirements.
B. Chilled water piping, buried.
C. Chilled water piping, above grade.
D. Condenser water piping, buried.
E. Condenser water piping, above grade.
F. Equipment drains and overflows.
G. Pipe hangers and supports.
H. Unions, flanges, mechanical couplings, and dielectric connections.

1.02 RELATED REQUIREMENTS
A. Section 23 05 23 - General-Duty Valves for HVAC Piping.
B. Section 23 05 53 - Identification for HVAC Piping and Equipment.
C. Section 23 07 19 - HVAC Piping Insulation.

1.03 REFERENCE STANDARDS
A. ASME BPVC-IX - Qualification Standard for Welding, Brazing, and Fuzing Procedures;

Welders; Brazers; and Welding, Brazing, and Fusing Operators - Welding Brazing and Fusing
Qualifications.

B. ASME B16.3 - Malleable Iron Threaded Fittings: Classes 150 and 300.
C. ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings.
D. ASME B16.22 - Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings.
E. ASME B31.9 - Building Services Piping.
F. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,

Welded and Seamless.
G. ASTM A183 - Standard Specification for Carbon Steel Track Bolts and Nuts.
H. ASTM A234/A234M - Standard Specification for Piping Fittings of Wrought Carbon Steel and

Alloy Steel for Moderate and High Temperature Service.
I. ASTM B32 - Standard Specification for Solder Metal.
J. ASTM B88 - Standard Specification for Seamless Copper Water Tube.
K. ASTM B88M - Standard Specification for Seamless Copper Water Tube (Metric).
L. ASTM D2000 - Standard Classification System for Rubber Products in Automotive Applications.
M. ASTM D2310 - Standard Classification for Machine-Made "Fiberglass" (Glass-Fiber-Reinforced

Thermosetting-Resin) Pipe.
N. ASTM F708 - Standard Practice for Design and Installation of Rigid Pipe Hangers.
O. ASTM F1476 - Standard Specification for Performance of Gasketed Mechanical Couplings for

Use in Piping Applications.
P. AWS A5.8M/A5.8 - Specification for Filler Metals for Brazing and Braze Welding.
Q. AWS D1.1/D1.1M - Structural Welding Code - Steel.
R. AWWA C105/A21.5 - Polyethylene Encasement for Ductile-Iron Pipe Systems.
S. AWWA C606 - Grooved and Shouldered Joints.
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T. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection,
Application, and Installation.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Preinstallation Meeting:  Conduct a preinstallation meeting one week prior to the start of the

work of this section; require attendance by all affected installers.
B. Sequencing:  Ensure that utility connections are achieved in an orderly and expeditious

manner.
1.05 SUBMITTALS

A. Product Data:
1. Include data on pipe materials, pipe fittings, valves, and accessories.
2. Provide manufacturers catalog information.
3. Indicate valve data and ratings.
4. Show grooved joint couplings, fittings, valves, and specialties on drawings and product

submittals, specifically identified with the manufacturer's style or series designation.
B. Manufacturer's Installation Instructions:  Indicate hanging and support methods, joining

procedures.
C. Project Record Documents:  Record actual locations of valves.
D. Maintenance Data:  Include installation instructions, spare parts lists, exploded assembly views.
E. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

1.06 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing products of the type

specified in this section, with minimum three years of documented experience.
B. Provide all grooved joint couplings, fittings, valves, specialties, and grooving tools from a single

manufacturer.
C. Date stamp all castings used for coupling housings, fittings, valve bodies, etc. for quality

assurance and traceability.
D. Coupling Manufacturer:

1. Perform on-site training by factory-trained representative to the Contractor's field
personnel in the proper use of grooving tools and installation of grooved joint products.

2. Periodic job site visits by factory-trained representative to ensure best practices in
grooved joint installation.

3. A distributor's representative is not considered qualified to perform the training.
1.07 DELIVERY, STORAGE, AND HANDLING

A. Accept valves on site in shipping containers with labeling in place.  Inspect for damage.
B. Provide temporary protective coating on cast iron and steel valves.
C. Provide temporary end caps and closures on piping and fittings.  Maintain in place until

installation.
D. Protect piping systems from entry of foreign materials by temporary covers, completing sections

of the work, and isolating parts of completed system.
PART 2  PRODUCTS
2.01 HYDRONIC SYSTEM REQUIREMENTS

A. Comply with ASME B31.9 and applicable federal, state, and local regulations.
B. Piping:  Provide piping, fittings, hangers, and supports as required, as indicated, and as follows:

1. Where more than one piping system material is specified, provide joining fittings that are
compatible with piping materials and ensure that the integrity of the system is not
jeopardized.
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2. Use non-conducting dielectric connections whenever jointing dissimilar metals.
3. Grooved mechanical joints may be used in accessible locations only.

a. Accessible locations include those exposed on interior of building, in pipe chases,
and in mechanical rooms, aboveground outdoors, and as approved by Engineer.

b. Use rigid joints unless otherwise indicated.
c. Use gaskets of molded synthetic rubber with central cavity, pressure-responsive

configuration, and complying with ASTM D2000, Grade 2CA615A15B44F17Z for
circulating medium up to maximum 230 degrees F or Grade M3BA610A15B44Z for
circulating medium up to maximum 200 degrees F.

d. Provide steel coupling nuts and bolts complying with ASTM A183.
4. Provide pipe hangers and supports in accordance with ASME B31.9 or MSS SP-58 unless

indicated otherwise.
C. Pipe-to-Valve and Pipe-to-Equipment Connections:  Use flanges, unions, or grooved couplings

to allow disconnection of components for servicing; do not use direct welded, soldered, or
threaded connections.
1. Where grooved joints are used in piping, provide grooved valve/equipment connections if

available; if not available, provide flanged ends and grooved flange adapters.
D. Valves:  Provide valves where indicated:

1. Provide drain valves where indicated, and if not indicated, provide at least at main shut-
off, low points of piping, bases of vertical risers, and at equipment. Use 3/4 inch gate
valves with cap; pipe to nearest floor drain.

2. On discharge of condenser water pumps, use spring-loaded check valves.
3. Isolate equipment using butterfly valves with lug end flanges or grooved mechanical

couplings.
4. For throttling, bypass, or manual flow control services, use globe, ball, or butterfly valves.
5. For throttling and isolation service in chilled and condenser water systems, use only

butterfly valves.
6. In ​chilled water or condenser water ​ systems, butterfly valves may be used

interchangeably with gate and globe valves.
7. For shut-off and to isolate parts of systems or vertical risers, use gate, ball, or butterfly

valves.
E. Welding Materials and Procedures:  Comply with ASME BPVC-IX.

2.02 CHILLED WATER PIPING, BURIED
A. HDPE Pipe: ASTM F714,highly engineered PE4710, conforming to ASTM D3350 with the cell

classification
1. Fittings: HDPE.
2. Joints:  Hub-and-spigot with rubber gasket.

2.03 CHILLED WATER PIPING, ABOVE GRADE
A. Steel Pipe:  ASTM A53/A53M, Schedule 40, black; using one of the following joint types:

1. Welded Joints:  ASTM A234/A234M, wrought steel welding type fittings; AWS D1.1/D1.1M
welded.

2. Threaded Joints:  ASME B16.3, malleable iron fittings.
3. Grooved Joints:  AWWA C606 grooved pipe, fittings of same material, and mechanical

couplings.
B. Copper Tube:  ASTM B88 (ASTM B88M), Type K (A), hard drawn; using one of the following

joint types:
1. Solder Joints:  ASME B16.18 cast brass/bronze or ASME B16.22, solder wrought copper

fittings.
a. Solder:  ASTM B32 lead-free solder, HB alloy (95-5 tin-antimony) or tin and silver.
b. Braze:  AWS A5.8M/A5.8 BCuP copper/silver alloy.
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2. Grooved Joints:  AWWA C606 grooved tube, fittings of same material, and copper-tube-
dimension mechanical couplings.

3. Tee Connections:  Mechanically extracted collars with notched and dimpled branch tube.
4. Mechanical Press Sealed Fittings:  Double pressed type complying with ASME B16.22,

utilizing EPDM, nontoxic synthetic rubber sealing elements.
2.04 CONDENSER WATER PIPING, BURIED

A. Steel Pipe:  ASTM A53/A53M, Schedule 40, black with AWWA C105/A21.5 polyethylene jacket,
or double layer, half-lapped polyethylene tape.
1. Fittings:  ASTM A234/A234M, wrought steel welding type with double layer, half-lapped

polyethylene tape.
2. Joints:  Threaded for pipe 2 inches and under; AWS D1.1/D1.1M, welded for pipe over 2

inches.
B. Copper Tube:  ASTM B88 (ASTM B88M), Type K (A) annealed.

1. Fittings:  ASME B16.22, wrought copper.
2. Joints:  Solder, lead-free, 95-5 tin-antimony, or tin and silver.

2.05 CONDENSER WATER PIPING, ABOVE GRADE
A. Steel Pipe:  ASTM A53/A53M, Schedule 40, black.

1. Welded Joints: ASTM A234/A234M, wrought steel welding type fittings with finish
matching piping; AWS D1.1/D1.1M welded.

2. Threaded Joints:  ASME B16.3, malleable iron fittings with finish matching piping.
3. Grooved Joints:  AWWA C606 grooved pipe, fittings of same material, and mechanical

couplings.
B. Copper Tube:  ASTM B88 (ASTM B88M), Type K (A), drawn; using one of the following joint

types:
1. Solder Joints:  ASME B16.18 cast brass/bronze or ASME B16.22 solder wrought copper

fittings.
a. Solder:  ASTM B32 lead-free solder, HB alloy (95-5 tin-antimony) or tin and silver.

2. Grooved Joints:  AWWA C606 grooved tube, fittings of same material, and copper-tube-
dimension mechanical couplings.

3. Tee Connections:  Mechanically extracted collars with notched and dimpled branch tube.
2.06 EQUIPMENT DRAINS AND OVERFLOWS

A. Copper Tube:  ASTM B88 (ASTM B88M), Type K (A), drawn; using one of the following joint
types:
1. Solder Joints:  ASME B16.18 cast brass/bronze or ASME B16.22 solder wrought copper

fittings; ASTM B32 lead-free solder, HB alloy (95-5 tin-antimony) or tin and silver.
2. Grooved Joints:  AWWA C606 grooved pipe, fittings of same material,  and mechanical

couplings.
2.07 PIPE HANGERS AND SUPPORTS

A. Provide hangers and supports that comply with MSS SP-58.
1. If type of hanger or support for a particular situation is not indicated, select appropriate

type using MSS SP-58 recommendations.
B. In grooved installations, use rigid couplings with offsetting angle-pattern bolt pads or with

wedge-shaped grooves in header piping to permit support and hanging in accordance with
ASME B31.9.

2.08 UNIONS, FLANGES, MECHANICAL COUPLINGS, AND DIELECTRIC CONNECTIONS
A. Unions for Pipe 2 Inches and Less:

1. Copper Pipe:  Bronze, soldered joints.
B. Flanges for Pipe 2 Inches and Greater:

1. Copper Piping:  Bronze.
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2. Gaskets:  1/16 inch thick, preformed neoprene.
C. Mechanical Couplings for Grooved and Shouldered Joints:  Two or more curved housing

segments with continuous key to engage pipe groove, circular C-profile gasket, and bolts to
secure and compress gasket.
1. Dimensions and Testing:  In accordance with AWWA C606.
2. Mechanical Couplings: Comply with ASTM F1476.
3. Gasket Material:  EPDM suitable for operating temperature range from minus 30 degrees

F to 230 degrees F.
4. Bolts and Nuts:  Hot dipped galvanized or zinc-electroplated steel.
5. When pipe is field grooved, provide coupling manufacturer's grooving tools.

D. Dielectric Connections:
1. Waterways:

a. Water impervious insulation barrier capable of limiting galvanic current to 1 percent of
short circuit current in a corresponding bimetallic joint.

b. Dry insulation barrier able to withstand 600-volt breakdown test.
c. Construct of galvanized steel with threaded end connections to match connecting

piping.
d. Suitable for the required operating pressures and temperatures.

2. Flanges:
a. Dielectric flanges with same pressure ratings as standard flanges.
b. Water impervious insulation barrier capable of limiting galvanic current to 1 percent of

short circuit current in a corresponding bimetallic joint.
c. Dry insulation barrier able to withstand 600-volt breakdown test.
d. Construct of galvanized steel with threaded end connections to match connecting

piping.
e. Suitable for the required operating pressures and temperatures.

2.09 BALL VALVES
A. Up To and Including 2 Inches:

1. ​Bronze ​ ​two ​ piece body, ​stainless steel ​ ball, teflon seats and stuffing box ring, lever handle ​
with balancing stops ​, ​solder ​ ends ​ with union ​.

2.10 SWING CHECK VALVES
A. Up To and Including 2 Inches:

1. Bronze body, bronze trim, bronze rotating swing disc, with composition disc, solder ends.
B. Over 2 Inches:

1. Iron body, ​bronze ​ trim, ​bronze faced rotating ​ swing disc, renewable disc and seat, ​flanged
or grooved ​ ends.

PART 3  EXECUTION
3.01 PREPARATION

A. Ream pipe and tube ends.  Remove burrs.  Bevel plain end ferrous pipe.
B. Prepare pipe for grooved mechanical joints as required by coupling manufacturer.
C. Remove scale and dirt on inside and outside before assembly.
D. Prepare piping connections to equipment using jointing system specified.
E. Keep open ends of pipe free from scale and dirt.  Protect open ends with temporary plugs or

caps.
F. After completion, fill, clean, and treat systems.  Refer to Section 23 25 00 for additional

requirements.
3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions.
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B. Route piping in orderly manner, parallel to building structure, and maintain gradient.
C. Install piping to conserve building space and to avoid interference with use of space.
D. Group piping whenever practical at common elevations.
E. Sleeve pipe passing through partitions, walls, and floors.
F. Slope piping and arrange to drain at low points.
G. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected

equipment.  Refer to Section 23 05 16.
1. Flexible couplings may be used in header piping to accommodate thermal growth, thermal

contraction in lieu of expansion loops.
H. Grooved Joints:

1. Install in accordance with the manufacturer's latest published installation instructions.
2. Gaskets to be suitable for the intended service, molded, and produced by the coupling

manufacturer.
I. Pipe Hangers and Supports:

1. Install in accordance with ASME B31.9, ASTM F708, or MSS SP-58.
2. Install hangers to provide minimum 1/2-inch space between finished covering and

adjacent work.
3. Place hangers within 12 inches of each horizontal elbow.
4. Use hangers with 1-1/2 inches minimum vertical adjustment.  Design hangers for pipe

movement without disengagement of supported pipe.
5. Support vertical piping at every other floor.  Support riser piping independently of

connected horizontal piping.
6. Where several pipes can be installed in parallel and at same elevation, provide multiple or

trapeze hangers.
J. Provide clearance in hangers and from structure and other equipment for installation of

insulation and access to valves and fittings.  Refer to Section 23 07 19.
K. Provide access where valves and fittings are not exposed.  Coordinate size and location of

access doors with Section 08 31 00 .
L. Use eccentric reducers to maintain top of pipe level.
M. Where pipe support members are welded to structural building framing, scrape, brush clean,

and apply one coat of zinc-rich primer to welds.
N. Prepare unfinished pipe, fittings, supports, and accessories, ready for finish painting.  Refer to

Section 09 91 23.
O. Install valves with stems upright or horizontal, not inverted.

3.03 SCHEDULES
A. Hanger Spacing for Copper Tubing.

1. 1/2 Inch and 3/4 inch:  Maximum span, 5 feet; minimum rod size, 1/4 inch.
2. 1 Inch:  Maximum span, 6 feet; minimum rod size, 1/4 inch.
3. 1-1/2 Inches and 2 Inches:  Maximum span, 8 feet; minimum rod size, 3/8 inch.
4. 2-1/2 Inches:  Maximum span, 9 feet; minimum rod size, 3/8 inch.

B. Hanger Spacing for Steel Piping.
1. 1/2 Inch, 3/4 Inch, and 1 Inch:  Maximum span, 7 feet; minimum rod size, 1/4 inch.
2. 1-1/4 Inches:  Maximum span, 8 feet; minimum rod size, 3/8 inch.
3. 1-1/2 Inches:  Maximum span, 9 feet; minimum rod size, 3/8 inch.
4. 2 Inches:  Maximum span, 10 feet; minimum rod size, 3/8 inch.
5. 2-1/2 Inches:  Maximum span, 11 feet; minimum rod size, 3/8 inch.
6. 3 Inches:  Maximum span, 12 feet; minimum rod size, 3/8 inch.
7. 4 Inches:  Maximum span, 14 feet; minimum rod size, 1/2 inch.
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8. 6 Inches:  Maximum span, 17 feet; minimum rod size, 1/2 inch.
9. 8 Inches:  Maximum span, 19 feet; minimum rod size, 5/8 inch.
10. 10 Inches:  Maximum span, 20 feet; minimum rod size, 3/4 inch.
11. 12 Inches:  Maximum span, 23 feet; minimum rod size, 7/8 inch.

C. Hanger Spacing for Plastic Piping.
1. 1/2 Inch:  Maximum span, 42 inches; minimum rod size, 1/4 inch.
2. 3/4 Inch:  Maximum span, 45 inches; minimum rod size, 1/4 inch.
3. 1 Inch:  Maximum span, 51 inches; minimum rod size, 1/4 inch.
4. 1-1/4 Inches:  Maximum span, 57 inches; minimum rod size, 3/8 inch.
5. 1-1/2 Inches:  Maximum span, 63 inches; minimum rod size, 3/8 inch.
6. 2 Inches:  Maximum span, 69 inches; minimum rod size, 3/8 inch.
7. 4 Inches:  Maximum span, 8 feet; minimum rod size, 1/2 inch.

END OF SECTION
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SECTION 23 21 14
HYDRONIC SPECIALTIES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Expansion tanks.
B. Air vents.
C. Air separators.
D. Strainers.
E. Suction diffusers.
F. Pump connectors.
G. Combination pump discharge valves.
H. Pressure-temperature test plugs.
I. Balancing valves.
J. Combination flow controls.
K. Flow meters.
L. Relief valves.

1.02 RELATED REQUIREMENTS
A. Section 23 21 13 - Hydronic Piping.
B. Section 23 25 00 - HVAC Water Treatment:  Pipe cleaning.

1.03 REFERENCE STANDARDS
A. ASME B16.1 - Gray Iron Pipe Flanges and Flanged Fittings: Classes 25, 125, and 250.
B. ASME B16.5 - Pipe Flanges and Flanged Fittings NPS 1/2 Through NPS 24 Metric/Inch

Standard.
C. ASME BPVC-VIII-1 - Boiler and Pressure Vessel Code, Section VIII, Division 1: Rules for

Construction of Pressure Vessels.
1.04 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting:  Conduct a preinstallation meeting one week prior to the start of the
work of this section; require attendance by all affected installers.

B. Sequencing:  Ensure that utility connections are achieved in an orderly and expeditious
manner.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide product data for manufactured products and assemblies required for

this project.  Include component sizes, rough-in requirements, service sizes, and finishes.
 Include product description and model.

C. Certificates:  Inspection certificates for pressure vessels from authority having jurisdiction.
D. Manufacturer's Installation Instructions:  Indicate hanging and support methods, joining

procedures.
E. Project Record Documents:  Record actual locations of flow controls.
F. Maintenance Data:  Include installation instructions, assembly views, lubrication instructions,

and replacement parts list.
1.06 QUALITY ASSURANCE
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A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products
specified in this section, with minimum three years of documented experience.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Accept valves on site in shipping containers with labeling in place.  Inspect for damage.
B. Provide temporary protective coating on cast iron and steel valves.
C. Provide temporary end caps and closures on piping and fittings.  Maintain in place until

installation.
D. Protect piping systems from entry of foreign materials by temporary covers, completing sections

of the work, and isolating parts of completed system.
PART 2  PRODUCTS
2.01 EXPANSION TANKS

A. Construction:  Welded steel, tested and stamped in accordance with ASME BPVC-VIII-1;
supplied with National Board Form U-1, rated for working pressure of 125 psi, with flexible
EPDM diaphragm or bladder sealed into tank, and steel support stand.

B. Accessories:  Pressure gauge and air-charging fitting, tank drain; precharge to 12 psi.
C. Automatic Cold Water Fill Assembly:  Pressure reducing valve, reduced pressure double check

backflow preventer, test cocks, strainer, vacuum breaker, and valved by-pass.
2.02 AIR VENTS

A. Manual Type:  Short vertical sections of 2-inch diameter pipe to form air chamber, with 1/8 inch
brass needle valve at top of chamber.

2.03 AIR SEPARATORS
A. Coalescing Air/Dirt Separators:

1. Tank:  Fabricated steel tank; tested and stamped in accordance with ASME BPVC-VIII-1;
for 150 psi operating pressure and 270 degrees F maximum operating temperature;
subject to the requirements of the application and the manufacturer's standard maximum
operating conditions.

2. Air Vent:  Integral float actuated air vent at top fitting of tank rated at 150 psi, threaded to
the top of the separator.

3. Inlet and Outlet Connections:  Threaded for 2 NPS and smaller; Class 150 flanged
connections for 2-1/2 NPS and larger.

4. Blowdown Connection:  Threaded.
5. Size:  Match system flow capacity.

2.04 STRAINERS
A. Size 2 inch and Under:

1. Screwed brass or iron body for 175 psi working pressure, Y pattern with 1/32 inch
stainless steel perforated screen.

B. Size 2-1/2 inch to 4 inch:
1. Provide ​flanged or grooved ​ iron body for ​175 psi ​ working pressure, Y pattern with ​1/16

inch or 3/64 inch ​ stainless steel perforated screen.
2.05 SUCTION DIFFUSERS

A. Fitting:  Angle pattern, cast-iron body, threaded for 2 inch and smaller, flanged for 2-1/2 inch
and larger, rated for 175 psi working pressure, with inlet vanes, cylinder strainer with 3/16 inch
diameter openings, disposable 5/32 inch mesh strainer to fit over cylinder strainer, 20 mesh
startup screen, and permanent magnet located in flow stream and removable for cleaning.

B. Accessories:  Adjustable foot support, blowdown tapping in bottom, gauge tapping in side.
2.06 PUMP CONNECTORS
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A. Flexible Connectors:  Flanged, braided type with wetted components of stainless steel, sized to
match piping.

2.07 COMBINATION PUMP DISCHARGE VALVES
A. Valves:  Straight or angle pattern, flanged cast-iron valve body with bolt-on bonnet for 175 psi

operating pressure, non-slam check valve with spring-loaded bronze disc and seat, stainless
steel stem, and calibrated adjustment permitting flow regulation.

2.08 PRESSURE-TEMPERATURE TEST PLUGS
A. Construction:  Brass body designed to receive temperature or pressure probe with removable

protective cap, and Neoprene rated for minimum 200 degrees F.
B. Application:  Use extended length plugs to clear insulated piping.

2.09 BALANCING VALVES
A. Size 2 inch and Smaller:

1. Metal construction materials consist of ​bronze or brass ​.
2. Non-metal construction materials consist of ​Teflon, EPDM, or engineered resin ​.

B. Size 2.5 inch and Larger:
1. Provide ​ball, globe, or butterfly ​ style with flow balancing, flow measurement, and shut-off

capabilities, memory stops, minimum of two metering ports and ​flanged, grooved, or weld
end ​ connections.

2. Valve body construction materials consist of ​cast iron, carbon steel, or ductile iron ​.
3. Internal components construction materials consist of ​brass, aluminum bronze, bronze,

Teflon, EPDM, NORYL, or engineered resin ​.
2.10 COMBINATION FLOW CONTROLS

A. Construction:  Brass or bronze body with union on inlet and outlet, temperature and pressure
test plug on inlet and outlet with blowdown/backflush drain.

B. Calibration:  Control flow within 10 percent of selected rating, over operating pressure range of
10 times minimum pressure required for control, minimum pressure 2 psi.

C. Control Mechanism:  Provide stainless steel or nickel-plated, brass piston or regulator cup,
operating against stainless steel helical or wave formed spring or elastomeric diaphragm and
polyphenylsulfone orifice plate.

2.11 FLOW METERS
A. Direct reading with insert pitot tube, threaded coupling, for 150 psi working pressure, maximum

240 degrees F, 5 percent accuracy.
B. Calibrated, plug type balance valve with precision machined orifice, readout valves equipped

with integral check valves and gasketed caps, calibrated nameplate, and indicating pointer.
C. Portable meter consisting of case containing one, 3 percent accuracy pressure gauge with 0-60

feet pressure range for 500 psi maximum working pressure, color-coded hoses for low and
high-pressure connections, and connectors suitable for connection to read-out valves.

2.12 RELIEF VALVES
A. Bronze body, teflon seat, stainless steel stem and springs, automatic, direct pressure actuated,

capacities ASME certified and labelled.
PART 3  EXECUTION
3.01 INSTALLATION

A. Install specialties in accordance with manufacturer's instructions.
B. Provide manual air vents at system high points and as indicated.
C. For automatic air vents in ceiling spaces or other concealed locations, provide vent tubing to

nearest drain.
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D. Provide air separator on suction side of system circulation pump and connect to expansion
tank.

E. Provide valved drain and hose connection on strainer blowdown connection.
F. Provide pump suction fitting on suction side of base-mounted centrifugal pumps where

indicated.  Remove temporary strainers after cleaning systems.
G. Support pump fittings with floor-mounted pipe and flange supports.
H. Provide relief valves on pressure tanks, low-pressure side of reducing valves, heat exchangers,

and expansion tanks.
I. Select system relief valve capacity so that it is greater than make-up pressure reducing valve

capacity.  Select equipment relief valve capacity to exceed rating of connected equipment.
J. Pipe relief valve outlet to nearest floor drain.
K. Clean and flush glycol system before adding glycol solution.  Refer to Section 23 25 00.
L. Feed glycol solution to system through make-up line with pressure regulator, venting system

high points.
3.02 MAINTENANCE

A. Provide service and maintenance of glycol system for one year from date of Substantial
Completion at no extra charge to Owner.

B. Perform monthly visit to make glycol fluid concentration analysis on site with refractive index
measurement instrument.  Report findings in detail in writing, including analysis and amounts of
glycol or water added.

C. Explain corrective actions to Owner's maintenance personnel in person.
END OF SECTION
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SECTION 23 21 23
HYDRONIC PUMPS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. In-line circulators.
B. Vertical in-line pumps.

1.02 RELATED REQUIREMENTS
A. Section 23 07 19 - HVAC Piping Insulation.
B. Section 23 21 13 - Hydronic Piping.
C. Section 23 21 14 - Hydronic Specialties.

1.03 REFERENCE STANDARDS
A. UL 778 - Standard for Motor-Operated Water Pumps.

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide certified pump curves showing performance characteristics with pump

and system operating point plotted.  Include NPSH curve when applicable.  Include electrical
characteristics and connection requirements.

C. Operation and Maintenance Data:  Include installation instructions, assembly views, lubrication
instructions, and replacement parts list.

1.05 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacture, assembly, and field

performance of pumps, with minimum three years of documented experience.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Armstrong Fluid Technology, Inc​​:  www.armstrongfluidtechnology.com/#sle.
B. Bell & Gossett, a Xylem Inc. brand ​​:  www.bellgossett.com/#sle.
C. ​Taco: www.taco-hvac.com ​.
D. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 HVAC PUMPS - GENERAL
A. Provide pumps that operate at specified system fluid temperatures without vapor binding and

cavitation, are non-overloading in parallel or individual operation, and operate within 25 percent
of midpoint of published maximum efficiency curve.

B. Products Requiring Electrical Connection:  Listed and classified by UL or testing agency
acceptable to Authority Having Jurisdiction as suitable for the purpose specified and indicated.

2.03 IN-LINE CIRCULATORS
A. Type:  Horizontal shaft, single stage, direct connected, with resiliently mounted motor for in-line

mounting, oil lubricated, for 125 psi maximum working pressure.
B. Type:  Horizontal shaft, single stage, direct connected, with resiliently mounted motor for in-line

mounting, oil lubricated, for 175 psi maximum working pressure.
C. Casing:  Cast iron, with flanged pump connections.
D. Impeller:  Non-ferrous keyed to shaft.

2.04 VERTICAL IN-LINE PUMPS
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A. Type:  Vertical, single stage, close coupled, radially or horizontally split casing, for in-line
mounting, for 175 psi working pressure.

B. Casing:  Cast iron, with suction and discharge gauge port, casing wear ring, seal flush
connection, drain plug, flanged suction and discharge.

C. Impeller:  Bronze, fully enclosed, keyed directly to motor shaft or extension.
D. Shaft:  ​Stainless steel ​ with stainless steel impeller cap screw or nut ​ and bronze sleeve ​.
E. Seal:  Mechanical seal, 225 degrees F maximum continuous operating temperature.
F. Seal:  Packing gland with minimum four rings graphite impregnated packing and bronze lantern

rings, 250 degrees F maximum continuous operating temperature.
PART 3  EXECUTION
3.01 PREPARATION

A. Verify that electric power is available and of the correct characteristics.
3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Provide access space around pumps for service.  Provide no less than minimum space

recommended by manufacturer.
C. Decrease from line size with long radius reducing elbows or reducers.  Support piping adjacent

to pump such that no weight is carried on pump casings.  For close-coupled or base-mounted
pumps, provide supports under elbows on pump suction and discharge line sizes 4 inches and
over.

D. Provide drains for bases and seals, piped to and discharging into floor drains.
E. Check, align, and certify alignment of base-mounted pumps prior to start-up.
F. Lubricate pumps before start-up.

END OF SECTION
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SECTION 23 25 00
HVAC WATER TREATMENT

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Materials.
1. System cleaner.
2. Closed system treatment (water).
3. Condenser water system treatment (cooling towers).

B. By-pass (pot) feeder.
1.02 RELATED REQUIREMENTS

A. Section 23 21 13 - Hydronic Piping.
1.03 REFERENCE STANDARDS

A. UL (DIR) - Online Certifications Directory.
1.04 SUBMITTALS

A. Shop Drawings:  Indicate system schematic, equipment locations, and controls schematics,
electrical characteristics and connection requirements.

1.05 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products

specified in this section, with minimum three years of documented experience.  Company shall
have local representatives with water analysis laboratories and full time service personnel.

PART 2  PRODUCTS
2.01 REGULATORY REQUIREMENTS

A. Comply with applicable codes for addition of non-potable chemicals to building mechanical
systems and to public sewage systems.

B. Comply with UL (DIR) requirements.
C. Perform work in accordance with local health department regulations.
D. Provide certificate of compliance from Authority Having Jurisdiction indicating approval of

installation.
2.02 MATERIALS

A. System Cleaner:
1. Liquid alkaline compound with emulsifying agents and detergents to remove grease and

petroleum products; sodiumtripoly phosphate and sodium molybdate.
2. Biocide chlorine release agents such as sodium hypochlorite or calcium hypochlorite or

microbiocides such as quarternary ammonia compounds, tributyltin oxide, methylene bis
(thiocyanate).

B. Closed System Treatment (Water):
1. Sequestering agent to reduce deposits and adjust pH; polyphosphate.
2. Corrosion inhibitors; boron-nitrite, sodium nitrite and borax, sodium totyltriazole, low

molecular weight polymers, phosphonates, sodium molybdate, or sulphites.
3. Conductivity enhancers; phosphates or phosphonates.

C. Condenser Water System Treatment (Cooling Towers):
1. Sequestering agent to inhibit scaling; phosphonates, sodium polyphosphates, lignin

derivatives, synthetic polymer polyelectrolytes, or organic phosphates.
2. Acid to reduce alkalinity and pH; sulphuric acid.
3. Corrosion inhibitor; zinc-phosphate, phosphonate-phosphate, phosphonate-molybdate

and phosphonate-silicate, sodium tolyltriazole, or low molecular weight polymers.



ATU West Campus Chilled Water Loop Construction Documents
October 2024

HVAC Water Treatment   23 25 00 - 2  

4. Biocide chlorine release agents such as sodium hypochlorite or calcium hypochlorite.
2.03 BY-PASS (POT) FEEDER

A. ​2 gal ​ quick opening cap for working pressure of ​175 psi ​.
PART 3  EXECUTION
3.01 PREPARATION

A. Systems shall be operational, filled, started, and vented prior to cleaning.  Use water meter to
record capacity in each system.

B. Place terminal control valves in open position during cleaning.
C. Verify that electric power is available and of the correct characteristics.

3.02 CLEANING SEQUENCE
A. Concentration:

1. As recommended by manufacturer.
B. Chilled Water Systems:

1. Circulate for 48 hours, then drain systems as quickly as possible.
2. Refill with clean water, circulate for 24 hours, then drain.
3. Refill with clean water and repeat until system cleaner is removed.

3.03 INSTALLATION
A. Install in accordance with manufacturer's instructions.

3.04 CLOSED SYSTEM TREATMENT
A. Provide one bypass feeder on each system.  Install isolating and drain valves and necessary

piping.  Install around balancing valve downstream of circulating pumps unless indicated
otherwise.

B. Introduce closed system treatment through bypass feeder when required or indicated by test.
C. Provide 3/4 inch water coupon rack around circulating pumps with space for 4 test specimens.

3.05 CONDENSER WATER SYSTEMS (COOLING TOWERS)
A. Provide solution pumps to feed sequestering agent and corrosion inhibitor from solution tank

into condenser water supply to tower.  Provide agitator as required.
END OF SECTION
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SECTION 23 64 33
MODULAR WATER CHILLERS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Packaged water-cooled water chiller.
1.02 RELATED REQUIREMENTS

A. Section 03 30 00 - Cast-in-Place Concrete:  Concrete housekeeping pads.
B. Section 23 05 48 - Vibration and Seismic Controls for HVAC.
C. Section 23 05 93 - Testing, Adjusting, and Balancing for HVAC.
D. Section 23 08 00 - Commissioning of HVAC.
E. Section 23 21 13 - Hydronic Piping.
F. Section 23 21 14 - Hydronic Specialties.
G. Section 26 05 83 - Wiring Connections.

1.03 REFERENCE STANDARDS
A. AHRI 550/590 (I-P) - Performance Rating of Water-Chilling and Heat Pump Water-Heating

Packages Using the Vapor Compression Cycle.
B. AHRI 575 - Method of Measuring Machinery Sound Within an Equipment Space.
C. ASHRAE Std 15 - Safety Standard for Refrigeration Systems.
D. ASHRAE Std 90.1 I-P - Energy Standard for Buildings Except Low-Rise Residential Buildings.
E. ASME BPVC-VIII-1 - Boiler and Pressure Vessel Code, Section VIII, Division 1: Rules for

Construction of Pressure Vessels.
F. ASTM B117 - Standard Practice for Operating Salt Spray (Fog) Apparatus.
G. UL 1995 - Heating and Cooling Equipment.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:  Coordinate physical size, weight and location of major pieces of equipment to be

installed. Notify Engineer of any major deviations from the equipment originally specified prior
to ordering equipment.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Product Data:  Provide rated capacities, weights, specialties and accessories, electrical

requirements and wiring diagrams.
C. Shop Drawings:  Indicate components, assembly, dimensions, weights and loadings, required

clearances, and location and size of field connections. Indicate equipment, piping and
connections, valves, strainers, and thermostatic valves required for complete system.

D. Manufacturer's Certificate:  Certify that components furnished but not produced by
manufacturer meet or exceed manufacturer's requirements.

E. Manufacturer's Performance Data:  Indicate energy input versus cooling load output from 0 to
100 percent of full load at specified and minimum condenser water temperature for water-
cooled chillers and at specified and minimum outdoor air temperature for air-cooled chillers.

F. Warranty:  Submit manufacturer's warranty and ensure forms have been filled out in Owner's
name and registered with manufacturer.

1.06 QUALITY ASSURANCE
1.07 DELIVERY, STORAGE, AND HANDLING
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A. Comply with manufacturer's written installation instructions for rigging, unloading, and
transporting units.

B. Deliver units to the job site completely assembled and charged with refrigerant and oil by
manufacturer.

1.08 WARRANTY
A. See Section 01 78 00 - Closeout Submittals for additional warranty requirements.
B. Manufacturer's Warranty:  Provide minimum five year warranty to include coverage for

materials and labor for compressor.
PART 2  PRODUCTS
2.01 MODULAR WATER CHILLER PERFORMANCE REQUIREMENTS

A. Packaged Water-Cooled Chiller:
B. Description: Factory-assembled and tested water chiller complete with compressor, motor,

evaporator, condenser, controls, starter or variable frequency drive, interconnecting unit piping
and wiring, indicating accessories, and mounting frame Performance shall be per specification
section 3.03 schedule.

C. The contractor shall furnish and install centrifugal water chillers as shown and scheduled in the
plans and specifications. The units shall produce the specified tonnage per the scheduled data
in accordance with the latest revision of AHRI 550/590. The unit shall bear the AHRI
certification label as applicable.

D. Base bid shall be Trane CenTraVac™ chiller with approved alternate being [York, Daikin,
Carrier]. Job awarded on basis of specified machine. Alternate will be considered after the job
is awarded.

E.  Unit shall be paintedin accordance with the manufacturer's standard procedures and practices.
2.02 WATER-COOLED MODULAR WATER CHILLER CONSTRUCTION REQUIREMENTS

A.      
B. COMPRESSOR AND MOTOR

1. The compressor shall be centrifugal with single or multiple stages.
2. Low or medium pressure refrigerant machines shall be provided when available.
3. Chiller should be able to unload to 25.00 % of design tonnage with constant entering

water temperature. The minimum unloading point shall be able to be demonstrated if a
factory performance test is required. The machine shall be modified to include hot gas
bypass if the minimum load cannot be met.

4. Compressor assembly shall be vibration tested at the factory. Vibration shall not exceed
0.15 inches per second at full load design compressor speed as measured on the motor
housing. The test data shall be recorded and provided to the customer for approval.

5. The motor shall be hermetic and either suction or liquid refrigerant cooled. Hot gas motor
cooling is not acceptable.

6. If an open motor design is used, then the manufacturer shall provide and install a
complete chilled water air handling unit (AHU) with a capacity equal to 0.9% of the chiller's
tonnage to serve the chiller area, which must be completely operational and include all
wiring and automatic temperature controls. The open motor chiller manufacturer must also
increase chiller size by an equivalent tonnage with no increase in specified full load kW,
and shall list, on the submittal, additional maintenance requirements due to alignment,
refrigerant shaft seal, coupling and bearings. Additionally, if an open drive motor is
provided, a motor-compressor shaft seal leakage containment system shall be provided
with the following inclusions:
a. An oil reservoir shall collect any oil and refrigerant that leaks past the seal.
b. A float device shall be provided to open when the reservoir is full, directing the

refrigerant/oil mixture back into the compressor housing.
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c. Manufacturer shall warrant the shaft seal, reservoir, and float valve system against
leakage of oil and refrigerant to the outside of the chiller for a period of 10 years from
initial start-up, including parts and labor to replace a defective seal and any
refrigerant required to trim the charge to original specifications. Inspections shall be
performed a minimum of once a year. See Section 1.05 for more information in
warranty.

7. Motors shall have winding 100 ohm platinum RTDs for temperature sensing on each
phase. Thermistors and thermal overloads are not acceptable. These temperatures shall
be furnished to the unit control panel for monitoring and alarm.

8. Manufacturers with speed increasing transmissions shall not exceed 10,000 RPM
compressor speeds and shall annually inspect the gears and all bearings. A report shall
be forwarded to the owner each year over the first five years to confirm completion.

9. If the manufacturer uses electronic (i.e. magnetic) bearings a 10 year warranty on all
chiller compressor capacitors must be provided

10. The impellers shall be fully shrouded and made of a high strength aluminum alloy.
Impellers shall be dynamically balanced and over-speed tested at 1.25 times impeller
shaft speed.

C. EVAPORATOR (CHILLER BARREL)
1. The evaporator and condenser shall be built in accordance with ANSI/ASHRAE 15-2001

Safety Code for Mechanical Refrigeration and ASME section VIII as applicable. Per the
ASME Code Boiler & Pressure Vessel Code VIII Division 1, as long as the refrigerant side
of  the chiller operates at or below 15 PSIG and the water side operates at or below 300
PSIG, the design does not fall within the scope of ASME Division 1. ASME construction
and stamping are not required per para U-1.

2. Evaporator tubes shall be internally and externally enhanced with a 1.00" outer diameter.
The tubes shall be securely supported at intermediate supports and physically expanded
into both ends of the tube sheets. The evaporator tubes must also be removable from both
ends to provide easy access for tube cleaning.
a. The minimum evaporator tube wall thickness, root-to-root across the entire tube

length shall be 0.025". It is unacceptable to provide this thickness at the intermediate
supports only.

3. The evaporator water piping connections shall be grooved.
4. The evaporator waterboxes shall be standard non-marine type with connections per the

schedule.
5. Supply and return head waterboxes shall be designed for a working pressure of 150 psi

and shall be factory hydrostatic pressure tested at 150 percent of the design pressure.
Provide drain and vent connections in water boxes.

6. No unit insulation is required at the time the chiller is shipped from the factory.
7. Units with multi-stage compressors shall incorporate an interstage flash vessel

"economizer". All units with single stage compressors shall have the condensers circuited
for liquid subcooling and be provided with a thermometer well to monitor the amount of
subcooling.

8. Adjustable or float type refrigerant metering devices and thermal expansion valves shall
be inspected and adjusted by the manufacturer at the end of each year for the first five
years of operation to assure equivalent reliability and maintenance to a fixed orifice
system. A written report shall be forwarded to the owner each year to confirm completion.

D. CONDENSER
1. The condenser shall be built in accordance with ANSI/ASHRAE 15-2001 Safety Code for

Mechanical Refrigeration and ASME section VIII as applicable. Per the ASME Code Boiler
& Pressure Vessel Code VIII Division 1, as long as the refrigerant side of  the chiller
operates at or below 15 PSIG and the water side operates at or below 300 PSIG, the
design does not fall within the scope of ASME Division 1. ASME construction and
stamping are not required per para U-1.
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2. Condenser tubes shall be internally and externally enhanced with a 0.75" outer diameter.
The tubes shall be securely supported at intermediate supports and physically expanded
into both ends. The condenser tubes must also be removable from both ends to provide
easy access for tube changeouts or tube cleaning.

3. The minimum condenser tube wall thickness, root-to-root across the entire tube length
shall be 0.028". It is unacceptable to provide this thickness at the intermediate supports
only.

4. The condenser water piping connections shall be grooved.
5. The condenser waterboxes shall be standard non-marine type with connections per

schedule.
6. Supply and return head waterboxes shall be designed for a working pressure of 150 psi

and shall be factory hydrostatic pressure tested at 150 percent of the design pressure.
Provide drain and vent connections in water boxes.

E. REFRIGERANT
1. Acceptable Refrigerants on which chiller performance is based are low-GWP, next

generation refrigerants such as R-1233zd or R-514A.
2. Refrigeration Transfer: Provide service valves and other factory-installed accessories

required to facilitate transfer of refrigerant from the chiller to remote systems.
F. The purge efficiency must meet ASHRAE Standard 147.
G. The purge shall be capable of operating when the chiller is idle in accordance with ASHRAE

Standard 147.
H. Factory assembled and tested package-module consisting of compressor(s), compressor

motor(s),  evaporator, condenser, enclosure, refrigeration circuits(s) and specialties,
interconnecting piping, water circuit isolation valves, starters, and microprocessor-based
controls.
1. Rating:  AHRI 550/590 (I-P).
2. Safety:  UL 1995 and ASHRAE Std 15.
3. Machinery Sound Testing:  AHRI 575.
4. Construction & Testing:  ASME BPVC-VIII-1 if applicable for construction type.
5. Energy Efficiency:  ASHRAE Std 90.1.
6. Enclosures:

a. Frame:  Heavy gauge steel with factory painted finish.
b. Perform 500-hour minimum salt spray test in accordance with ASTM B117 for units

exposed to outdoor conditions.
I. Evaporator Side:

1. Brazed plate made of 316 stainless steel.
2. Working Pressure Rating, Refrigerant Side:  650 psi minimum.
3. Working Pressure Rating, Water Side:  285 psi minimum.
4. End Connections:  Provide with flanged end connections.

J. Cold Surface Insulation:
1. Insulation is factory or field installed on evaporator, connections, and suction piping.
2. 0.75 inches minimum thick, closed cell, expanded polyvinyl chloride, polyurethane, or

Armaflex II insulation with a maximum K factor of 0.28.
K. Provide factory installed vents and water drain connections on evaporator or piping.
L. Freeze Protection for Outdoor Locations:  Provide thermostatically controlled electric heater to

protect from freezing at ambient temperatures down to minus 20 degrees F.
M. Provide factory-installed manual isolation valves in supply and return piping with modulating

valve for variable primary flow operation.
N. Water-Cooled Condenser:

1. Brazed plate made of 316 stainless steel.
2. Working Pressure Rating, Water Side:  285 psi minimum.
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3. End Connections:  Provide with flanged or grooved connections.
4. Provide factory or field installed vents and water drain connections on condenser or

piping.
5. Provide factory or field installed fittings for temperature control sensors on condenser or

piping.
O. Refrigeration Circuits:

1. Provide two independent refrigeration circuits with one compressor per circuit.
2. Provide liquid line shut-off valve, filter-drier, thermal expansion valve, refrigerant relief

device, and compressor discharge check valve for each independent circuit.
P. Frequency Drives and Starters

1. The centrifugal water chiller shall be furnished with a unit mounted air cooled variable
frequency drive (VFD) as shown on the drawings. The VFD shall be chiller mounted and
shipped completely factory assembled, wired and tested.

2. The VFD will be specifically designed to interface with the centrifugal water chiller controls
and allow for the operating ranges and specific characteristics of the chiller The VFD
control logic shall optimize chiller efficiency by coordinating compressor motor speed and
compressor inlet guide vane position to maintain the chilled water setpoint while avoiding
surge If a surge is detected, VFD surge avoidance logic will make adjustments to move
away from and avoid surge at similar conditions in the future.

3. The VFD efficiency shall be 97% or better at full speed and full load Fundamental
displacement power factor shall be a minimum of 0.96 at all loads.

4. The VFD shall be solid state, microprocessor based pulse-width modulated (PWM) design
The VFD shall be voltage and current regulated Output power devices shall be IGBT
transistors.

5. The VFDs shall each be furnished in a NEMA 1 metal enclosure having as minimum a
short circuit current rating (SCCR) of 65,000 amps per UL 508. It will include three phase
input lugs plus a grounding lug for electrical connections, output motor connection via
factory installed bus bars and all components properly segregated and completely
enclosed in a single metal enclosure.

6. Enclosure shall include a padlockable, door-mounted circuit breaker with shunt trip and
AIC rating of 65,000 amps.

7. The entire chiller package shall be UL/CUL listed.
8. The VFD shall be tested to ANSI/UL Standard 508 and shall be listed by a Nationally

Recognized Testing Laboratory (NRTL) as designated by OSHA.
9. Compliance to recommendations for harmonic mitigation - The VFD design shall include a

DC link reactor on positive and negative rails to minimize power line harmonics and
protect the VFD from power line transients.

10. Input shall be nominal 460. V, three phase, 60. Hz AC power, +/- 10 percent of nominal
voltage.

11. Motor frequency range 38-60 hertz.
12. The VFD shall include the following features:

a. All control circuit voltages are physically and electrically isolated from power circuit
voltage.

b. 150% instantaneous torque available for improved surge control.
c. Soft start, adjustable linear acceleration, coast-to-stop.
d. Insensitivity to incoming power phase sequence.
e. Adjustable current limiting and U.L. approved electronic motor overload protection.
f. Output line-to-line short circuit protection.
g. Line-to-ground short circuit protection.
h. Protection from phase loss at VFD input.
i. Protection from phase reversal/imbalance.
j. Protection from over/under-voltage.
k. Protection from over-temperature.
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13. The following VFD status indicators shall be available to facilitate startup and
maintenance:
a. Input line voltage.
b. Output/load amps.
c. Fault.

14. Service Conditions:
a. Operating ambient temperature of 14°F - 104°F (-10°C - 40°C).
b. Room ambient up to 95% relative humidity.
c. Elevation to 3300 feet (1000 meters). For every 300 feet (90 meters) above 3300

feet, the rated output current shall be decreased by 4% up to 9900 feet (3000 meters)
Q. Controls Package:

1. Prewire, assemble, factory mount, and test operating and safety control system consisting
of a digital display or gauges, on-auto-off switch, motor starting contactors, disconnect
switches, power and control wiring. Provide controls, monitoring, programmable setpoints,
alarms, and BAS as defined below:
a. Automatic Adjustable Operating Controls:

1) Temperature of chilled water leaving chiller.
2) Number of compressor circuits required to operate based on setpoints and

system load.
3) Compressor short-cycling prevention.
4) Lead/lag operation for compressors. New lead compressor selected every 24

hours to equalize run time.
5) Automatic reset on power source failure.
6) Load limiting.

b. Normal Operation Monitoring and Open Coverless Displays:
1) Hours of operation.
2) Suction and discharge refrigerant pressures.
3) Automatic diagnostics.
4) Number of starts.
5) On/off compressor status.
6) Entering and leaving chilled water temperatures.
7) Status of operation.
8) Compressor winding temperature.
9) Suction temperature.
10) Oil pressure.

c. Setpoints:
1) Leaving chilled water temperature.
2) Date/time.

d. Automatic Chiller Shut-Down Safety Controls and Alarm:
1) Automatic Reset:

(a) Chilled water flow interlock.
(b) Voltage protection (over/under).
(c) Phase reversal protection.

2) Manual Reset:
(a) Low suction pressure.
(b) High motor winding temperature.
(c) Low chilled water temperature.
(d) Low chilled water flow.
(e) High condenser refrigerant discharge pressure.
(f) Motor current overload and phase loss.
(g) Low oil flow.

3) Remote Alarm: Activate remote, audible bell upon safety shutdown of chiller.
4) Minimum Data Transmission to BAS:
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(a) All system operating conditions.
(b) Capacity control information.
(c) Safety shutdown conditions.

5) Minimum Operating Commands from BAS:
(a) Remote unit start/stop.
(b) Remote chilled water reset.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Align chiller package on steel or concrete foundations.
C. Install units on vibration isolators, see Section 23 05 48.
D. Connect to electrical service.
E. Connect to chilled water piping.
F. Connect to condenser water piping.
G. Arrange piping for easy dismantling to permit tube cleaning and removal.

3.02 MANUFACTURER'S FIELD SERVICES
A. Perform factory startup of the chiller by factory trained and authorized servicing technicians

confirming equipment has been correctly installed prior to equipment becoming operational and
covered under the manufacturer's warranty.

B. Supply initial charge of refrigerant and oil if not completely factory charged.
C. Demonstrate system operations and verify specified performance.

3.03 CLOSEOUT ACTIVITIES
A. Training:  Train Owner's personnel on operation and maintenance of system.

1. Use operation and maintenance manual as training reference, supplemented with
additional training materials as required.

2. Provide minimum of ​one day ​ of training.
END OF SECTION
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SECTION 23 65 00
COOLING TOWERS

PART 1  GENERAL
1.01 REFERENCE STANDARDS

A. ABMA STD 9 - Load Ratings and Fatigue Life for Ball Bearings.
B. ABMA STD 11 - Load Ratings and Fatigue Life for Roller Bearings.
C. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials.
D. ASTM G21 - Standard Practice for Determining Resistance of Synthetic Polymeric Materials to

Fungi.
E. CTI STD-111 - Gear Speed Reducers for Application on Industrial Water Cooling Towers; 2009.

1.02 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide rated capacities, dimensions, weights and point loadings, accessories,

required clearances, electrical requirements and wiring diagrams, and location and size of field
connections.  Submit schematic indicating capacity controls.

C. Shop Drawings:  Indicate suggested structural steel supports including dimensions, sizes, and
locations for mounting bolt holes.

1.03 QUALITY ASSURANCE
1.04 DELIVERY, STORAGE, AND HANDLING

A. Comply with manufacturer's installation instructions for rigging, unloading, and transporting
units.

1.05 WARRANTY
A. Provide a one year warranty to include coverage for defects in material and workmanship labor

onlyAll work done by contractor, including tower installation shall be covered once substanital
completion is issued.

B. Fans, fan shafts, bearings, sheaves, gearboxes, drive shafts, couplings, and mechanical
equipment support must be warranted against defects in materials and workmanship for a
period of five (5) years; or seven (7) if motor space heater is properly wired.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Open-Circuit, Induced-Draft, Cross-Flow Cooling Towers:
1. Marley NC Steel Cooling Tower
2. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 COMPONENTS
A. Cold Water Basin:

1. Fabrication consisting of G-235 galvanized steel, a thermosetting hybrid polymer, and a
polyurethane liner factory applied to all submerged surfaces.  A welded Type 316
stainless steel basin is an acceptable alternative.

2. ----- ALTERNATE for 304 Stainless Steel (All products but Series V open and closed) -----
3. ----- ALTERNATE for 316 Stainless Steel (All products but Series V open and closed) -----

B. Casing panels and framework will be constructed of G235 galvanized steel.
C. Casing panels, framework, and fasteners will be constructed of Type 304 stainless steel.  Type

301 stainless steel is not an acceptable alternative.
D. Fans:  ____propellor type, with belt drive, bearings with100,000 hours or greater and the gear

sets shall have AGMA Quality Class of 9 or greater. The gearbox shall include any
modifications to enable operation down to 10%. All fan blades shall be individually adjustable.
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E. Motors and Drives:
1.
2. Fan Drive System:

a. Gear Drive with Internal Motor: Single-speed motor(s) shall be 40 maximum, NEMA
Premium Efficiency, TEFC, 1.15 service factor, inverter duty, variable torque, and
specially insulated for cooling tower duty (Class F). Speed and electrical
characteristics shall be 1800, single-winding, 3-phase, 60 Hz, ____ volts. Motor shall
operate in the shaft-horizontal position for geardrive towers and shaft-down position
for belt drive towers. Nameplate horsepower shall not be exceeded at design
operation.

b. ​The motor to gearbox close coupling shall be a tire-type, single piece, flexible
element design to accommodate frequent speed changes that are inherent with VFD
applications.

c. ​The complete mechanical equipment assembly for each cell shall be supported by
two horizontal steel beams that resist misalignment between the motor and the gear
reducer/belt drive system. The mechanical equipment assembly shall be warranted
against any failure caused by defects in materials and workmanship for no less than
five (5) years following the date of tower shipment. This warranty shall cover the fan,
speed reducer, drive shaft and couplings, and the mechanical equipment support.
The electric motor shall carry a manufacturer's warranty of at least one year.

d. ----- Nexus Only -----
F. ----- All products EXCEPT Nexus, VF1,VFL,VT1,VTL -----
G. Fill:

1. Fill shall be film type, thermoformed of PVC, with louvers and eliminators formed as part of
each fill sheet. Fill shall be suspended from hot dip galvanized structural tubing supported
from the tower structure, and shall be elevated above the floor of the cold-water basin to
facilitate cleaning. Air inlet faces of the tower shall be free of water splash out.

2. Fungal Resistance:  No growth when tested according to ASTM G21.
H. Drift Eliminators: Three pass PVC, drift loss limited to 0.005 percent of total water circulated.
I. Hot Water Distribution System: Two open galvanized steel basins (one above each bank of fill)

shall receive hot water piped to each cell of the tower. These basin components shall be
installed and sealed at the factory and assembled with bolted connections. Tap screws shall
not be allowed due to their potential to develop leaks. The basins shall be equipped with
removable, galvanized steel covers capable of withstanding the loads described in paragraph
4.1. The water distribution system shall be accessible and maintainable during tower fan and
water operation.

J. ​
2.03 ACCESSORIES

A. Access Packages:  See submittal documents for access package requirements.  Platforms and
ladders must ship assembled from cooling tower manufacturer.
1. ----- Series 3000, 1500, FXV, FXV3, HXV -----
2. Plenum Access:  Two hinged access doors must be provided for access into the plenum

section. Include an internal walkway for inspection and maintenance.  All working surfaces
shall be able to withstand 50 psf live load or 200 pound concentrated load.  Other
components of the cooling tower, i.e. basin and fill/drift eliminators, shall not be
considered an internal working surface.  Cooling tower manufacturers that promote these
surfaces to be used as a working platform shall provide a two-year extended warranty to
the Owner to repair any damage to these surfaces caused during routine maintenance.

3. ----- Series 3000, 1500, FXV, FXV3-----
4. ----- Series 3000, 1500, FXV, FXV3, HXV -----
5. External Platforms:  Easy access to the hot water basins for inspection of spray water

distribution, even during tower operation, will be provided by external platforms at the
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louver face.  Fan deck ladders and handrails, which add to the overall height of the tower,
are not acceptable.  Platforms and ladders must ship assembled from cooling tower
manufacturer.0 degrees F

6. ----- Series 3000, 1500, FXV, FXV3, HXV -----
7. ----- Series 3000, 1500, FXV, FXV3, HXV, PFi, PT2 -----

PART 3  EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Provide the services of the manufacturer's field representative to supervise rigging, hoisting,

and installation, allowing for minimum of one eight hour day per tower.
C. Install tower on structural steel beams as instructed by manufacturer.
D. Connect condenser water piping with flanged connections to tower.  Pitch condenser water

supply to tower and condenser water suction away from tower.  
E. Connect make-up water piping with flanged or union connections to tower.  Pitch to tower.  

3.02 FIELD QUALITY CONTROL
A. Test for capacity under actual operating conditions in accordance with CTI ATC-105 and verify

specified performance.
3.03 SYSTEM STARTUP

A. Start-up tower in presence of and instruct Owner's operating personnel.
END OF SECTION
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SECTION 23 82 00
CONVECTION HEATING AND COOLING UNITS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Electric unit heaters.
1.02 RELATED REQUIREMENTS

A. Section 23 07 19 - HVAC Piping Insulation.
B. Section 23 21 13 - Hydronic Piping.
C. Section 23 31 00 - HVAC Ducts and Casings.

1.03 REFERENCE STANDARDS
A. AHRI 410 - Forced-Circulation Air-Cooling and Air-Heating Coils.

1.04 DELIVERY, STORAGE, AND HANDLING
A. Contractor shall coordinate and accept equipment delivery, storage, and handling with Owner's

selected equipment provider.
B. Comply with manufacturer's installation instructions for rigging, unloading, and transporting

units.
1.05 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting:  Conduct a preinstallation meeting one week prior to the start of the
work of this section; require attendance by all affected installers.

B. Sequencing:  Ensure that utility connections are achieved in an orderly and expeditious
manner.

1.06 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide typical catalog of information including arrangements.
C. Shop Drawings:

1. Indicate cross sections of cabinets, grilles, bracing and reinforcing, and typical elevations.
2. Indicate air coil and frame configurations, dimensions, materials, rows, connections, and

rough-in dimensions.
3. Submit schedules of equipment and enclosures typically indicating length and number of

pieces of element and enclosure, corner pieces, end caps, cap strips, access doors,
pilaster covers, and comparison of specified heat required to actual heat output provided.

4. Submit the following for blower-coil units indicating:
a. Overall dimensions including installation, operation, and service clearances.
b. Lift points, recommendations, and center of gravity.
c. Unit shopping, installation, and operating weights including dimensions.
d. Fan curves with specified operating point clearly plotted.
e. Safety and start-up instructions.

D. Selection Samples:  For each finish product specified, color chart representing manufacturer's
full range of available colors.

E. Certificates: Certify that coils are tested and rated in accordance with AHRI 410.
F. Project Record Documents:  Record actual locations of components and locations of access

doors in radiation cabinets required for access or valving.
G. Operation and Maintenance Data:  Include manufacturer's descriptive literature, operating

instructions, installation instructions, maintenance and repair data, and parts listings.
H. Warranty:  Submit manufacturer's warranty and ensure forms have been completed in Owner's

name and registered with manufacturer.
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PART 2  PRODUCTS
2.01 OWNER-FURNISHED PRODUCTS
2.02 ELECTRIC UNIT HEATERS

A. Provide products listed, classified, and labeled by Underwriters Laboratories Inc. (UL), Intertek
(ETL), or testing firm acceptable to Authority Having Jurisdiction as suitable for the purpose
indicated.

B. Assembly:  Suitable for mounting from ceiling or structure above with built-in controls, thermal
safety cut-out, and electric terminal box.

C. Acceptable Heating Element Assemblies:
D. Housing:
E. Fan:  Factory balanced, direct drive, axial type with fan guard.
F. Motor:  Totally enclosed, thermally protected, and provided with permanently lubricated

bearings.
G. Electrical Characteristics:

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that surfaces are suitable for installation.
B. Verify that field measurements are as indicated on drawings.

3.02 INSTALLATION
A. Install in accordance with manufacturer's recommendations.
B. Install equipment exposed to finished areas after walls and ceilings are finished and painted.
C. Do not damage equipment or finishes.

3.03 FIELD QUALITY CONTROL
A. See Section 01 40 00 - Quality Requirements, for additional requirements.

3.04 CLEANING
A. See Section 01 74 19 - Construction Waste Management and Disposal, for additional

requirements.
B. After construction and painting is completed, clean exposed surfaces of units.
C. Touch-up marred or scratched surfaces of factory-finished cabinets using finish materials

furnished by the manufacturer.
3.05 CLOSEOUT ACTIVITIES

A. See Section 01 78 00 - Closeout Submittals, for closeout submittals.
3.06 PROTECTION

A. Provide finished cabinet units with protective covers during the balance of construction.
END OF SECTION
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SECTION 26 00 00
SUPPLEMENTARY ELECTRICAL GENERAL CONDITIONS

PART 1 - GENERAL
1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

1.02 SUMMARY
A. Section includes supplementary general requirements for the following:

1. Codes and Standards
2. Conflicting Requirements
3. Specifications and Drawing Conventions
4. Coordination with Occupants
5. Fees, Permits, and Inspection
6. Submittals
7. Products
8. Warranties
9. Electrical License Requirement
10. Operation and Maintenance Manuals
11. Demolition, Salvage, and Waste
12. General Coordination for Electrical Work
13. Cutting and Patching
14. Painting
15. Continuity Tests
16. Connection Torque Tests
17. Mechanical Operation Tests
18. Rotational Tests

1.03 DEFINITIONS
A. General:  Basic Contract definitions are included in the Conditions of the Contract.
B. "Approved":  When used to convey Engineer's action on Contractor's submittals, applications,

and requests, "approved" is limited to Engineer's duties and responsibilities as stated in the
Conditions of the Contract.

C. "Directed":  A command or instruction by Engineer.  Other terms including "requested,"
"authorized," "selected," "required," and "permitted" have the same meaning as "directed."

D. "Indicated":  Requirements expressed by graphic representations or in written form on
Drawings, in Specifications, and in other Contract Documents.  Other terms including "shown,"
"noted," "scheduled," and "specified" have the same meaning as "indicated."

E. "Regulations":  Laws, ordinances, statutes, and lawful orders issued by authorities having
jurisdiction, and rules, conventions, and agreements within the construction industry that control
performance of the Work.

F. "Furnish":  Supply and deliver to Project site, ready for unloading, unpacking, assembly,
installation, and similar operations.

G. "Install":  Operations at Project site including unloading, temporarily storing, unpacking,
assembling, erecting, placing, anchoring, applying, working to dimension, finishing, curing,
protecting, cleaning, and similar operations.

H. "Provide":  Furnish and install, complete and ready for the intended use.
I. "Project Site":  Space available for performing construction activities.  The extent of Project site

is shown on Drawings and may or may not be identical with the description of the land on which
Project is to be built.
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J. Products:  Items obtained for incorporating into the Work, whether purchased for Project or
taken from previously purchased stock.  The term "product" includes the terms "material,"
"equipment," "system," and terms of similar intent.
1. Named Products:  Items identified by manufacturer's product name, including make or

model number or other designation shown or listed in manufacturer's published product
literature, that is current as of date of the Contract Documents.

2. New Products:  Items that have not previously been incorporated into another project or
facility.  Products salvaged or recycled from other projects are not considered new
products.

3. Comparable Product:  Product that is demonstrated and approved through submittal
process to have the indicated qualities related to type, function, dimension, in-service
performance, physical properties, appearance, and other characteristics that equal or
exceed those of specified product.

K. Basis-of-Design Product:  A product in which a specific manufacturer's product is named on the
drawings or is accompanied by the words "basis-of-design product" in the specifications,
including make or model number or other designation, to establish the significant qualities
related to type, function, dimension, in-service performance, physical properties, appearance,
and other characteristics for purposes of evaluating comparable products of additional
manufacturers named in the specification.

L. Construction Waste:  Building and site improvement materials and other solid waste resulting
from construction, remodeling, renovation, or repair operations.  Construction waste includes
packaging.

M. Demolition Waste:  Building and site improvement materials resulting from demolition or
selective demolition operations.

N. Disposal:  Removal off-site of demolition and construction waste and subsequent sale,
recycling, reuse, or deposit in landfill or incinerator acceptable to authorities having jurisdiction.

O. Salvage:  Recovery of demolition or construction waste and subsequent sale or reuse in
another facility.

P. Salvage and Reuse:  Recovery of demolition or construction waste and subsequent
incorporation into the Work.

Q. System:  An organized collection of parts, equipment, or subsystems united by regular
interaction.

R. Cutting:  Removal of in-place construction necessary to permit installation or performance of
other work.

S. Patching:  Fitting and repair work required to restore construction to original conditions after
installation of other work.

1.04 CODES, STANDARDS, AND REFERENCES
A. All materials and workmanship shall comply with all applicable codes, specifications, local

ordinances, industry standards and utility company regulations.  Where specific code
requirements apply, they shall be included in the job, whether or not specifically shown or
elsewhere specified.

B. The latest applicable edition of specifications and standards of issues listed below but
referred to thereafter by basic designation only, form a part of these specifications:
1. National Electrical Code
2. National Fire Protection Association’s Recommended Practices
3. Local, City & State Codes & Ordinances
4. National Electrical Safety Code
5. Underwriter’s Laboratories, Inc.
6. Illumination Engineering Society
7. Institute of Electrical & Electronic Engineers
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8. Insulated Power Cable Engineers Association
9. National Electrical Manufacturers Association
10. Earthquake Requirement of the International Building Code
11. American Society for Testing Materials
12. Occupational Safety & Health Act
13. Service requirements of serving utility company
14. Americans with Disabilities Act (ADA)
15. ASHRAE / IESNA Standard 90.1
16. Arkansas Energy Code

1.05 CONFLICTING REQUIREMENTS
A. Conflicting requirements:  If compliance with standards, codes, regulations, and specifications

establish different or conflicting requirements for minimum quantities or quality levels, comply
with the most stringent requirement.  Refer conflicting requirements that are different, but
apparently equal, to Engineer for a decision before proceeding.

1.06 SPECIFICATION AND DRAWING CONVENTIONS
A. Specification Content:  The Specifications use certain conventions for the style of language and

the intended meaning of certain terms, words, and phrases when used in particular situations.
 These conventions are as follows:
1. Imperative mood and streamlined language are generally used in the Specifications.  The

words "shall," "shall be," or "shall comply with," depending on the context, are implied
where a colon (:) is used within a sentence or phrase.

2. Specification requirements are to be performed by Contractor unless specifically stated
otherwise.

B. Drawing Coordination:  Requirements for materials and products identified on Drawings are
described in detail in the Specifications.  One or more of the following are used on Drawings to
identify materials and products:
1. Terminology:  Materials and products are identified by the typical generic terms used in

the individual Specifications Sections.
2. Abbreviations:  Materials and products are identified by abbreviations published as part of

the U.S. National CAD Standard and scheduled on Drawings.
3. Keynoting:  Materials and products are identified by reference keynotes referencing

Specification Section numbers found in this Project Manual.
1.07 PHASED CONSTRUCTION

A. It will be the responsibility of the Contractor to carefully review the drawings, specifications and
existing conditions with reference to these types of services so that the building may function
normally during the construction process.

1.08 COORDINATION WITH OCCUPANTS
A. Partial Owner Occupancy:  Owner will occupy the premises during entire construction period,

with the exception of areas under construction.  Cooperate with Owner during construction
operations to minimize conflicts and facilitate Owner usage.  Perform the Work so as not to
interfere with Owner's operations.  Maintain existing exits unless otherwise indicated.
1. Maintain access to existing 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 Owner and authorities having jurisdiction.

2. Provide not less than 72 hours' notice to Owner of activities that will affect Owner's
operations.

1.09 FEES, PERMITS, AND INSPECTIONS
A. This Contractor shall be responsible for all costs incurred by any serving utility, municipal

authority, and/or Owner for the relocation, removal, and installation of temporary or new
services.
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B. The Contractor shall be responsible for coordinating and providing the exact service equipment
and installation methods with the serving utility, municipal authority, and/or Owner prior to
bidding. Failure to do so will not constitute sufficient grounds for an authorized change order to
the project.

1.10 PROJECT / SITE CONDITIONS:
A. Install Work in locations shown on Drawings, unless prevented by Project conditions.  The

Architect / Owner reserves the right to relocate any device a maximum distance of 6’ - 0” at the
time of installation without an extra cost being incurred.

B. Prepare drawings showing proposed rearrangement of Work to meet Project conditions,
including changes to Work specified in other Sections.  Obtain permission of Architect /
Engineer before proceeding.

1.11 SUBMITTAL ADMINISTRATIVE REQUIREMENTS
A. General Submittal Procedure Requirements: Prepare and submit submittals required by

individual Specification Sections. Types of submittals are indicated in individual Specification
Sections.
1. The Contractor shall submit five (5) copies to the Architect for approval, a list of all

equipment he proposes to furnish, together with descriptive literature, capacities,
manufacturer’s name, approximately delivery date and any other pertinent facts
concerning the various items.  The submittal shall consist of a tabulation of all items
included, followed by catalog and data sheets, wiring diagrams, etc., all bound in one
folder, loose leaf sheets will not be acceptable.

2. The equipment listed herein or on the drawings will be furnished as specified unless
scheduled “or equal”.  If “or equal” is indicated, the product of any reputable manufacturer
regularly engaged in the commercial production of the specified equipment will not be
excluded on the basis of minor differences, provided all essential requirements of this
specification relative to materials, limitations of available space for equipment, capacity,
and performance are met.  The Contractor shall be responsible for any and all additional
costs required by modifications to architectural, structural, mechanical or electrical
facilities, devices, systems, etc. resulting from the approved substitution.

3. Wherever the substituted equipment actually furnished under these specifications requires
the use of larger connections, more connections, or a different connection arrangement
than indicated on the drawings or specified under these specifications, the Contractor
shall furnish a scaled drawing showing how he proposes to install substituted equipment.
Drawings shall show clearances and be coordinated with other mechanical and electrical
equipment in the space.  Should a substitution require the Architect or Engineer to provide
additional services to accommodate it, the Contractor shall be responsible for costs
incurred by the Architect or Engineer.

4. All equipment having motors 1-1/2 horsepower and larger shall include have as part of the
submittal package, a written description of the motor, manufacturer, model number and
motor efficiency at full load.  Failure to include motor data in the equipment submittal shall
result in the automatic rejection of the submittal.

5. The Contractor shall submit shop drawings to the Architect in accordance with the
schedule prepared by the General Contractor but not later than 45 calendar days after the
date of the agreement.  Failure to submit shop drawings within 45 days, shall disqualify
the Contractor from substituting specified equipment.

6. The contractor shall not install any equipment or materials until the shop drawings for the
equipment or materials have been approved.

7. The Contractor shall submit five (5) copies to the Architect for approval, a list of all
equipment he proposes to furnish, together with descriptive literature, capacities,
manufacturer’s name, approximately delivery date and any other pertinent facts
concerning the various items.  The submittal shall consist of a tabulation of all items
included, followed by catalog and data sheets, wiring diagrams, etc., all bound in one
folder, loose leaf sheets will not be acceptable.
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8. The equipment listed herein or on the drawings will be furnished as specified unless
scheduled “or equal”.  If “or equal” is indicated, the product of any reputable manufacturer
regularly engaged in the commercial production of the specified equipment will not be
excluded on the basis of minor differences, provided all essential requirements of this
specification relative to materials, limitations of available space for equipment, capacity,
and performance are met.  The Contractor shall be responsible for any and all additional
costs required by modifications to architectural, structural, mechanical or electrical
facilities, devices, systems, etc. resulting from the approved substitution.

9. Wherever the substituted equipment actually furnished under these specifications requires
the use of larger connections, more connections, or a different connection arrangement
than indicated on the drawings or specified under these specifications, the Contractor
shall furnish a scaled drawing showing how he proposes to install substituted equipment.
Drawings shall show clearances and be coordinated with other mechanical and electrical
equipment in the space.  Should a substitution require the Architect or Engineer to provide
additional services to accommodate it, the Contractor shall be responsible for costs
incurred by the Architect or Engineer.

10. All equipment having motors 1-1/2 horsepower and larger shall include have as part of the
submittal package, a written description of the motor, manufacturer, model number and
motor efficiency at full load.  Failure to include motor data in the equipment submittal shall
result in the automatic rejection of the submittal.

11. The Contractor shall submit shop drawings to the Architect in accordance with the
schedule prepared by the General Contractor but not later than 45 calendar days after the
date of the agreement.  Failure to submit shop drawings within 45 days, shall disqualify
the Contractor from substituting specified equipment.

12. The contractor shall not install any equipment or materials until the shop drawings for the
equipment or materials have been approved.

13. Engineer will return annotated file.
B. Digital Data Files:

1. Electronic digital data files of the Project drawings may be provided by Engineer for
Contractor's use in preparing submittals.

2. Electronic digital data files supplied for use in submittal preparation will be subject to terms
and conditions of the Engineer’s Release Form.  A signed release form and any payment
required must be returned to the Engineer prior to the transmission of an electronic digital
data files.

3. Electronic digital data file formats may include AutoCAD drawings, Revit converted to
AutoCAD drawings or Revit Model.

C. Coordination:  Coordinate preparation and processing of submittals with performance of
construction activities.

D. Processing Time:  Allow time for submittal review, including time for resubmittals, as follows.
 Time for review shall commence on Engineer's receipt of submittal.  No extension of the
Contract Time will be authorized because of failure to transmit submittals enough in advance of
the Work to permit processing, including resubmittals.
1. Initial Review:  Allow 14 days for initial review of each submittal.  Allow additional time if

coordination with subsequent submittals is required.  Engineer will advise Contractor when
a submittal being processed must be delayed for coordination.

2. Resubmittal Review:  Allow 14 days for review of each resubmittal.
E. Electronic Submittals:  Identify and incorporate information in each electronic submittal file as

follows:
1. Name file with submittal number or other unique identifier, including revision identifier.
2. Transmittal Form for Electronic Submittals:  Use electronic form containing the following

information:
a. Project name.
b. Name and address of Engineer.
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c. Name of Construction Manager.
d. Name of Contractor.
e. Name of firm or entity that prepared submittal.
f. Names of subcontractor, manufacturer, and supplier.
g. Category and type of submittal.
h. Specification Section number and title.
i. Indication of full or partial submittal.
j. Remarks.

F. Options:  Identify options requiring selection by Engineer.
G. Resubmittals:  Make resubmittals in same form and number of copies as initial submittal.

1. Note date and content of revision in label or title block and clearly indicate extent of
revision.

2. Resubmit submittals until they are marked with approval notation from Engineer.
1.12 CLOSEOUT SUBMITTALS

A. Closeout submittals shall include, but not limited to, the following:
1. Operation and Maintenance Materials
2. Record Drawings
3. Demonstration and Training Materials

1.13 QUALITY ASSURANCE
A. Products:

1. Compatibility of Options:  If Contractor is given option of selecting between two or more
products for use on Project, select product compatible with products previously selected,
even if previously selected products were also options.
a. Each contractor is responsible for providing products and construction methods

compatible with products and construction methods of other contractors.
b. If a dispute arises between contractors over concurrently selectable but incompatible

products, Engineer will determine which products shall be used.
1.14 PRODUCT DELIVERY, STORAGE, AND HANDLING

A. Deliver, store, and handle products using means and methods that will prevent damage,
deterioration, and loss, including theft and vandalism.  Comply with manufacturer's written
instructions.

B. Delivery and Handling:
1. Schedule delivery to minimize long-term storage at Project site and to prevent

overcrowding of construction spaces.
2. Coordinate delivery with installation time to ensure minimum holding time for items that

are flammable, hazardous, easily damaged, or sensitive to deterioration, theft, and other
losses.

3. Deliver products to Project site in an undamaged condition in manufacturer's original
sealed container or other packaging system, complete with labels and instructions for
handling, storing, unpacking, protecting, and installing.

4. Inspect products on delivery to determine compliance with the Contract Documents and to
determine that products are undamaged and properly protected.

C. Storage:
1. Store products to allow for inspection and measurement of quantity or counting of units.
2. Store materials in a manner that will not endanger Project structure.
3. Store products that are subject to damage by the elements, under cover in a weathertight

enclosure above ground, with ventilation adequate to prevent condensation or moisture
damage.

4. Protect foam plastic from exposure to sunlight, except to extent necessary for period of
installation and concealment.
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5. Comply with product manufacturer's written instructions for temperature, humidity,
ventilation, and weather-protection requirements for storage.

6. Protect stored products from damage and liquids from freezing.
7. Provide a secure location and enclosure at Project site for storage of materials and

equipment by Owner's construction forces.  Coordinate location with Owner.
1.15 PRODUCT WARRANTIES

A. Warranties specified in other Sections shall be in addition to, and run concurrent with, other
warranties required by the Contract Documents.  Manufacturer's disclaimers and limitations on
product warranties do not relieve Contractor of obligations under requirements of the Contract
Documents.
1. Manufacturer's Warranty:  Written warranty furnished by individual manufacturer for a

particular product and specifically endorsed by manufacturer to Owner.
2. Special Warranty:  Written warranty required by the Contract Documents to provide

specific rights for Owner.
B. Submit warranties in accordance with “Closeout Procedures.”

1.16 FIELD CONDITIONS
A. The Contractor shall visit the site of the building before submitting a proposal on this work, and

shall thoroughly familiarize himself with the existing conditions and operations.  Failure on his
part to do this will not be cause of extras after the contract is signed, by reason of unforeseen
conditions.

1.17 GUARANTEE/WARRANTY
A. The work herein specified shall be free from defects in workmanship and material under normal

use and service.  If, within twelve (12) months from date of substantial completion and Owner
acceptance of the work herein described, any of the equipment or materials, or the installation
thereof, is found to be defective in workmanship or material, it shall be replaced or repaired free
of charge.

B. The Contractor shall, after completion of the original test of the installation, and acceptance by
the Engineer, provide any service incidental to the proper performance of the electrical systems
under guarantees outlined above for a period of 1 full year after acceptance by the Engineer
and Owner. Regardless of anything to the contrary in warranties by the equipment
manufacturer involved, the Contractor's warranty shall run for 1 full year after final acceptance
by the Engineer.

1.18 ELECTRICAL LICENSE REQUIREMENT
A. No person shall perform electrical work on the contract without possessing a Master’s or

Journeyman’s License from the State Electrical Examiners Board. All electrical work and
apprentice electricians shall be supervised by a Master or Journeyman Electrician on a one to
one ratio.

B. All electricians shall have a copy of their license with them and shall be required to show it to
an appropriate inspector upon request.

PART 1 PRODUCTS
2.01 SUBMITTAL PROCEDURES

A. General Submittal Procedure Requirements:  Prepare and submit submittals required by
individual Specification Sections.  Types of submittals are indicated in individual Specification
Sections.
1. Submit electronic submittals to Engineer.

a. Engineer 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.
1. Mark each copy of each submittal to show which products and options are applicable.
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2. Include the following information, as applicable:
a. Manufacturer's catalog cuts.
b. Manufacturer's product specifications.
c. Standard color charts.
d. Statement of compliance with specified referenced standards.
e. Testing by recognized testing agency.
f. Application of testing agency labels and seals.

3. For equipment, include the following in addition to the above, as applicable:
a. Wiring diagrams showing factory-installed wiring.

C. Shop Drawings:  Prepare Project-specific information, drawn accurately to scale and sufficiently
large to show all pertinent features of the item, method of connections, and notations clearly
legible.  Do not base Shop Drawings on reproductions of the Contract Documents or standard
printed data, unless submittal based on Engineer's digital data drawing files is otherwise
permitted.
1. Preparation:  Fully illustrate requirements in the Contract Documents.  Include the

following information, as applicable:
a. Identification of products.
b. Schedules.
c. Compliance with specified standards.
d. Notation of coordination requirements.

2.02 PRODUCT SELECTION PROCEDURES
A. General Product Requirements:  Provide products that comply with the Contract Documents,

are undamaged and, unless otherwise indicated, are new at time of installation.
1. Provide products complete with accessories, trim, finish, fasteners, and other items

needed for a complete installation and indicated use and effect.
2. Standard Products:  If available, and unless custom products or nonstandard options are

specified, provide standard products of types that have been produced and used
successfully in similar situations on other projects.

3. Where two or more units of materials or equipment of the same type or class are required,
these units shall be products of one manufacturer.

4. Where products are accompanied by the term "as selected," Engineer will make selection.
5. Products containing asbestos shall not be used.
6. Or Equal:  For products specified by name and accompanied by the term "or equal," or "or

approved equal," or "or approved," comply with requirements in "Comparable Products"
Article to obtain approval for use of an unnamed product.

B. Product Selection Procedures:
1. Product:  Where Specifications name a single manufacturer and product, provide the

named product that complies with requirements.  Comparable products or substitutions for
Contractor's convenience will not be considered.

2. Manufacturer/Source:  Where Specifications name a single manufacturer or source,
provide a product by the named manufacturer or source that complies with requirements.
 Comparable products or substitutions for Contractor's convenience will not be considered.

3. Products:
a. Restricted List:  Where Specifications include a list of names of both manufacturers

and products, provide one of the products listed that complies with requirements.
 Comparable products or substitutions for Contractor's convenience shall be
considered.

4. Basis-of-Design Product:  Where Specifications name a product, or refer to a product
indicated on Drawings, and include a list of manufacturers, provide the specified or
indicated product or a comparable product by one of the other named manufacturers.
 Drawings and Specifications indicate sizes, profiles, dimensions, and other characteristics
that are based on the product named.  Comply with requirements in "Comparable
Products" Article for consideration of an unnamed product by one of the other named
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manufacturers.
C. Visual Selection Specification:  Where Specifications include the phrase "as selected by

Engineer” or similar phrase, select a product that complies with requirements.  Engineer will
select color, gloss, pattern, density, or texture from manufacturer's product line that includes
both standard and premium items.

2.03 COMPARABLE PRODUCTS
A. Conditions for Consideration:  Engineer will consider Contractor's request for comparable

product when the following conditions are satisfied.  If the following conditions are not satisfied,
Engineer may return requests without action, except to record noncompliance with these
requirements:
1. Evidence that the proposed product does not require revisions to the Contract Documents,

that it is consistent with the Contract Documents and will produce the indicated results,
and that it is compatible with other portions of the Work.

2. Detailed comparison of significant qualities of proposed product with those named in the
Specifications.  Significant qualities include attributes such as performance, weight, size,
durability, visual effect, and specific features and requirements indicated.

3. Evidence that proposed product provides specified warranty.
4. Contractor is responsible for any modification required by products other than the basis of

design product at no additional cost to the owner including but not limited to modifications
to supports and connections.

2.04 OPERATION AND MAINTENANCE DOCUMENTATION DIRECTORY
A. After approval of materials and equipment for use in this project, a copy of an Operation and

Maintenance Manual shall be submitted for approval.
B. Directory:  Prepare a single, comprehensive directory of emergency, operation, and

maintenance data and materials, listing items and their location to facilitate ready access to
desired information.  Include a section in the directory for each of the following:
1. List of documents.
2. List of equipment.
3. Table of contents.

C. List of Equipment:  List equipment for each system, organized alphabetically by system.  For
pieces of equipment not part of system, list alphabetically in separate list.

D. Tables of Contents: Include a table of contents for each emergency, operation, and
maintenance manual.

E. Upon final approval, submit one (1) bound copy of the approved Operation and Maintenance
Manual to the Architect and hold two (2) copies for instruction of Owner as hereinafter
specified.

2.05 REQUIREMENTS FOR EMERGENCY, OPERATION, AND MAINTENANCE MANUALS
A. Manuals, Electronic Files:  Submit manuals in the form of a multiple file composite electronic

PDF file for each manual type required.
1. Electronic Files:  Use electronic files prepared by manufacturer where available.  Where

scanning of paper documents is required, configure scanned file for minimum readable file
size.

2. File Names and Bookmarks:  Enable bookmarking of individual documents based on file
names.  Name document files to correspond to system, subsystem, and equipment names
used in manual directory and table of contents.  Group documents for each system and
subsystem into individual composite bookmarked files, then create composite manual, so
that resulting bookmarks reflect the system, subsystem, and equipment names in a readily
navigated file tree.  Configure electronic manual to display bookmark panel on opening
file.

2.06 EQUIPMENT AND MATERIALS:
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A. All materials shall be new and shall bear the manufacturer’s name, trade name and the UL
label in every case where a standard has been established for the particular material.  The
equipment to be furnished under each section of the specification shall be essentially the
standard product of a manufacturer regularly engaged in the production of the required type of
equipment, and shall be the manufacturer’s latest approved design.

B. When 2 or more units of materials or equipment of the same type or class are required, these
units shall be products of 1 manufacturer. Equipment and materials of the same general type
shall be of the same make throughout the work to provide uniform appearance, operation and
maintenance.  Manufacturers of equipment assemblies, which use components made by
others, assume complete responsibility for the final assembled product.

C. Nameplate bearing manufacturer's name or identifiable trademark shall be securely affixed in a
conspicuous place on equipment, or name or trademark cast integrally with equipment,
stamped or otherwise permanently marked on each item of equipment.

D. Asbestos products or equipment or materials containing asbestos shall not be used.
E. Equipment and materials shall be delivered to the site and stored in the original containers,

suitably sheltered from the elements.  Items subject to moisture damage (such as controls)
shall be stored in dry, heated spaces.

F. Equipment shall be tightly covered and protected against dirt, water, and chemical or
mechanical injury and theft.  At the completion of the work, fixtures, equipment, and materials
shall be cleaned and polished thoroughly.  Damage or defects developing before acceptance of
the work shall be made good at the Contractor’s expense.

G. It shall be the responsibility of the Contractor to insure that items to be furnished fit the space
available.  The Contractor shall make necessary field measurements to ascertain space
requirements, including those for connections, and shall furnish and install such sizes and
shapes of equipment that the final installation shall suit the true intent and meaning of the
Drawings and Specifications.

H. Manufacturer’s directions shall be followed completely in the delivery, storage, protection, and
installation of all equipment and materials.  Should the Contractor perform any work that does
not comply with the manufacturer’s directions, he shall bear all costs arising in correcting the
deficiencies.

2.07 EQUIPMENT ACCESSORIES:
A. The Contractor shall furnish and install all equipment, accessories, connections, and incidental

items necessary to fully complete the work, ready for use, occupancy and operation by the
Owner, whether or not specifically shown on the plans or herein specified.

B. Connections:  All final connections to equipment shall be installed as required by the
manufacturer and/or Vendor.

C. Connections Different From Those Shown:  Where equipment requiring different arrangement
or connections from those shown is approved, it shall be the responsibility of the Contractor to
install the equipment to operate properly with the intent of the drawings and specifications.
 When directed, the Contractor shall submit drawings showing the proposed installation.  If the
proposed installation is approved, the Contractor shall make all incidental changes. The
Contractor shall provide any additional equipment required for the proper operation of the
system resulting from the selection of equipment, including all required changes in affected
trades.  The Contractor shall be responsible for the proper location of roughing in and
connections by other trades.  All changes shall be made at no increase in the contract amount
or additional cost to the other trades.

PART 1 - EXECUTION
3.01 CONTRACTOR'S SUBMITTAL 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
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and field dimensions.  Mark with approval stamp before submitting to Engineer.
B. Approval Stamp:  Stamp each submittal with a uniform, approval stamp.  Include Project name

and location, submittal number, Specification Section title and number, name of reviewer, date
of Contractor's approval, and statement certifying that submittal has been reviewed, checked,
and approved for compliance with the Contract Documents.

3.02 ENGINEER'S SUBMITTAL ACTION
A. Action Submittals:  Engineer will review each submittal, make marks to indicate corrections or

revisions required, and return it.
B. Partial submittals prepared for a portion of the Work will be reviewed when use of partial

submittals has received prior approval from Engineer.
C. Incomplete submittals are unacceptable, will be considered nonresponsive, and will be returned

for resubmittal without review.
D. Submittals not required by the Contract Documents may be returned by the Engineer without

action.
3.03 SALVAGING DEMOLITION WASTE

A. Salvaged Items for Reuse in the Work:  Salvage items for reuse and handle as follows:
1. Clean salvaged items.
2. Store items in a secure area until installation.
3. Protect items from damage during transport and storage.
4. Install salvaged items to comply with installation requirements for new materials and

equipment.  Provide connections, supports, and miscellaneous materials necessary to
make items functional for use indicated.

B. Salvaged Items for Owner's Use:  Salvage items for Owner's use and handle as follows:
1. Clean salvaged items.
2. Store items in a secure area until delivery to Owner.
3. Transport items to Owner's storage area designated by Owner.
4. Protect items from damage during transport and storage.

3.04 DISPOSAL OF WASTE
A. General:  Except for items or materials to be salvaged, recycled, or otherwise reused, remove

waste materials from Project site and legally dispose of them in a landfill or incinerator
acceptable to authorities having jurisdiction.
1. Except as otherwise specified, do not allow waste materials that are to be disposed of

accumulate on-site.
2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces

and areas.
3. Disposal:  Remove waste materials from Owner's property and legally dispose of them

3.05 RECORD DRAWING RECORDING AND MAINTENANCE
A. Recording:  Maintain one copy of each submittal during the construction period for project

record document purposes.  Post changes and revisions to project record documents as they
occur; do not wait until end of Project.

3.06 COORDINATION OF WORK
A. The Contractor shall compare the Electrical Drawings and Specifications with the drawings and

specifications for other trades and shall report any discrepancies between them to the Engineer
and obtain written instructions for changes necessary in the Electrical Work.  The Electrical
Work shall be installed in cooperation with other trades installing related work.  Before
installation, the Contractor shall make proper provision to avoid interferences.  All changes
required in the work of the Contractor caused by a failure to coordinate the work with other
trades shall be made by the Contractor at his own expense.
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B. Anchor bolts, sleeves, inserts and supports that may be required for the  Electrical Work shall
be furnished under the same section of the specifications as the respective items to be
supported, and they shall be installed, except as otherwise specified, by the trade furnishing
and installing the material in which they are to be located.  Location of anchor bolts, sleeves,
inserts and supports shall be directed by the trade requiring them, which trade shall also insure
that they are properly installed.  Any expense resulting from the improper location or installation
of anchor bolts, sleeves, inserts and supports shall be paid for by the Contractor under the
section of the specifications for the trade with the responsibility for directing their proper
location.

C. Slots, chases, openings and recesses through floors, walls, ceilings and roofs as specified will
be provided by the various trades in their respective materials, but the trade requiring them
shall see that they are properly located, and shall do any cutting and patching caused by the
neglect to do so.  Slots, chases, openings and recesses in existing structure shall be cut by the
trade requiring them and patched and repaired by that trade.

D. Locations of conduits, equipment, etc. shall be adjusted to accommodate the work and to avoid
interferences anticipated and encountered.  The Contractor shall determine the exact route and
location of each pipe and duct prior to fabrication.
1. Installation and Arrangement:  The Contractor shall install all Electrical Work to permit

removal (without damage to other parts) of coils, heat exchanger bundles, belt guards,
sheaves and drives, and all other parts requiring periodic replacement or maintenance.
 The Contractor shall arrange pipes and equipment to permit ready access to valves,
cocks, control components and to clear the openings of swinging and overhead doors and
of access panels.

2. Access:  The Contractor shall provide all necessary access panels in walls, ceilings,
equipment, etc., as required for inspection of interiors and for proper maintenance and or
installation of equipment valves.  Where changes from the plans are made by the
Contractor in the installation of his work, he shall provide any and all access panels
required as a result of these changes.

E. Connections Different From Those Shown:  Where equipment requiring different arrangement
or connections from those shown is approved, it shall be the responsibility of the Contractor to
install the equipment to operate properly with the intent of the drawings and specifications.
 When directed, the Contractor shall submit drawings showing the proposed installation.  If the
proposed installation is approved, the Contractor shall make all incidental changes in conduit,
back box, device locations, etc. The Contractor shall provide any additional conduit, fittings,
and other additional equipment required for the proper operation of the system resulting from
the selection of equipment, including all required changes in affected trades.  The Contractor
shall be responsible for the proper location of roughing in and connections by other trades.  All
changes shall be made at no increase in the contract amount or additional cost to the other
trades.

F. Connections:  All conduit connecting to equipment shall be installed without strain at the
conduit connection

G. Inaccessible Equipment
1. Where the Engineer or Owner determines that the Contractor has installed equipment not

conveniently accessible for operation and maintenance, equipment shall be removed and
reinstalled or remedial action (such as providing access panels) performed as directed at
no additional cost to the Owner.

2. The term "conveniently accessible" is defined as capable of being reached without the use
of ladders, or without climbing or crawling under or over obstacles such as motors, fans,
pumps, belt guards, transformers, high voltage lines, piping, and ductwork.

H. Electrical Coordination
1. Power: All power and motor wiring shall be performed under Division 26 unless otherwise

noted for specific items.  Control and interlock wiring shall be done by the Contractor of
this Division.
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2. Starters and Drives: All motor starters and drives unless included in other sections of the
specifications shall be by Division 26.  Furnish auxiliary contacts on magnetic starters to
permit interlocking of starting circuits.

3. Disconnects: All equipment furnished under this Division required to have a means of
disconnect shall be supplied with a disconnect or a disconnect shall be furnished and
installed by Division 26.

I. Dedicated Electrical Space: The space equal to the width and depth of the equipment and
extending from the floor to a height of 6 feet above the equipment or to the structural ceiling,
whichever is lower, shall be dedicated to the electrical installation. No piping, leak protection
apparatus, or other equipment foreign to the electrical installation shall be located in this zone.
 The area above the dedicated space shall be permitted to contain foreign systems, provided
protection is installed to avoid damage to the electrical equipment from condensation, leaks or
breaks in foreign systems. Every effort shall be made to eliminate foreign systems above
equipment to the structural ceiling. If this is not possible, the Contractor shall encase any pipe
in a second pipe with a minimum number of joints.

J. Lubrication:  The Contractor shall be held responsible for all damage to bearings while the
equipment is being operated up to the date of acceptance of the equipment.   The Contractor
shall be required to protect all bearings during installation and shall thoroughly grease steel
shafts to prevent corrosion.  All motors and other equipment shall be provided with covers as
required for proper protection during construction.  Fan shafts, pump shafts, motor shafts, etc.
shall be coated to prevent deterioration in moist or wet atmospheres.

3.07 CUTTING AND PATCHING
A. Cutting and Patching, General:  Employ skilled workers to perform cutting and patching.

 Proceed with cutting and patching at the earliest feasible time, and complete without delay.
1. Under each section of the specifications, the Contractor shall be responsible for all

required cutting, etc., incident to his work under that section, and shall make all
satisfactory repairs, but in no case shall the Contractor cut into any major structural
element, beam or column.

2. Each trade shall bear the expense of all cutting, patching, repairing or replacing of the
work of other trades because of  fault, error or tardiness or because of any damage done
by own workmanship.

3. Cut in-place construction to provide for installation of other components or performance of
other construction, and subsequently patch as required to restore surfaces to their original
condition.

B. Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or
damaged during installation or cutting and patching operations, by methods and with materials
so as not to void existing warranties.

C. Temporary Support:  Provide temporary support of work to be cut.
D. 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.

E. Adjacent Occupied Areas:  Where interference with use of adjoining areas or interruption of
free passage to adjoining areas is unavoidable, coordinate cutting and patching according to
requirements the “Occupant Coordination” article.

F. Patching:  Patch construction by filling, repairing, refinishing, closing up, and similar operations
following performance of other work.  Patch with durable seams that are as invisible as
practicable.  Provide materials and comply with installation requirements specified in other
Sections, where applicable.
1. Inspection:  Where feasible, test and inspect patched areas after completion to

demonstrate physical integrity of installation.
2. Exposed Finishes:  Restore exposed finishes of patched areas and extend finish

restoration into retained adjoining construction in a manner that will minimize evidence of
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patching and refinishing.
a. Clean piping, conduit, and similar features before applying paint or other finishing

materials.
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.

4. Ceilings:  Patch, repair, or re-hang in-place ceilings as necessary to provide an even-
plane surface of uniform appearance.

G. Cleaning:  Clean areas and spaces where cutting and patching are performed.  Remove paint,
mortar, oils, putty, and similar materials from adjacent finished surfaces.

3.08 EXCAVATION AND TRENCHING FOR ELECTRICAL CONDUIT
A. The Contractor shall perform all excavation of every description and of whatever substances

encountered to the depths indicated on the drawings or as otherwise specified.  During
excavation, material suitable for backfilling shall be piled in an orderly manner a sufficient
distance from the banks of the trench to avoid overloading and to prevent slides or cave-ins.
 Such grading shall be done as may be necessary to prevent surface water from flowing into
trenches or other excavations, and any water accumulating therein shall be removed by
pumping or by other methods.  Unless otherwise indicated, excavation shall be by open cut
except that short sections of a trench may be tunneled if the conduit or sleeves can be safely
and properly installed and backfill can be properly tamped in such tunnel sections.

B. Trench Excavation:  Trenches shall be of necessary width for proper laying of the conduit, and
the banks shall be as nearly vertical as practical.  The bottom of the trenches shall be
accurately graded to provide uniform bearing and support for the conduit on undisturbed soil at
every point along its entire length.  Except where rock is encountered, care shall be taken not
to excavate below the depths indicated.  Where rock excavations are required, the rock shall be
excavated to a minimum overdepth of 4 inches below the trench depths indicated on the
drawings, or specified.  Overdepths in the rock excavation and unauthorized overdepths shall
be backfilled with loose, granular, moist earth, thoroughly tamped.  Whenever wet or otherwise
unstable soil that is incapable of properly supporting the pipe is encountered in the bottom of
the trench, such soil shall be removed to the depth required and the trench backfilled to the
proper grade coarse sand, fine gravel or other suitable materials, as hereinafter specified.

C. Depth of Cover: Trenches for utilities shall be of a depth that will provide the following minimum
depths of cover from existing grade or from indicated finish grade, whichever is lower, unless
otherwise specifically shown. Exact depth of cover by Utility.

D. Protection of Existing Utilities:  Existing utility lines to be retained that are shown on the
Drawings or the locations of which are made known to the Contractor prior to excavation, as
well as all utility lines uncovered during excavation operations, shall be protected from damage
during excavation and backfilling, and if damaged, shall be repaired by the Contractor at his
expense.

3.09 BACKFILLING OF TRENCHES
A. Trenches shall not be backfilled until the utilities systems as installed confirm to the

requirements of the drawings and specifications.
B. Normal Backfill:  Where compacted backfill is not specified the trenches shall be carefully

backfilled with the materials approved for backfilling (See appropriate section), deposited in 6”
layers and thoroughly and carefully rammed until the pipe has a cover of not less than one foot.
 The remainder of the backfill material shall then be carefully placed in the trench in one foot
layers and tamped.  Settling the backfill with water will not be permitted.  The surface shall be
graded to a reasonable uniformity and the mounding over trenches left in a uniform and neat
condition.  Surface condition shall be equipment to match the existing condition prior to
trenching (sod, asphalt, etc.).
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C. Compacted backfill shall be used under slabs on grade, building structure, concrete paving and
asphaltic concrete paving.  The soils used in the fill shall be granular in nature and shall not
contain roots, sod, rubbish or stones over 1-1/2” maximum dimension.

3.10 PAINTING
A. The Contractor shall remove all rust, oil and grease from exposed surfaces and clean all

apparatus or materials specified to be painted under this section of the specifications.
   Equipment specified to have factory finishes shall be protected until completion of the
Contract, with Contractor being responsible for maintaining finishes.

B. Apply paint to exposed piping according to the following, unless otherwise indicated:
1. Damage and Touchup:  Repair marred and damaged factory-painted finishes with

materials and procedures to match original factory finish.
2. Galvanized surfaces damaged during installation shall be repaired with a galvanized

repair compound. Any equipment scratched, marred or damaged will be repainted to the
original condition.

3.11 CONTINUITY TEST:
A. The Contractor shall perform a continuity test on the affected portion of the electrical system

prior to energizing the system to insure proper cable connections.
3.12 CONNECTION TORQUE TESTS:

A. All larger conductor bolted connections shall be torque tested using a torque wrench.  Torque
shall be to National Electrical Testing Association’s (NETA) Standards.

3.13 MECHANICAL OPERATION TESTS:
A. All electrical equipment, such as switches, circuit breakers, etc., shall be tested by operating

the device to verify that the mechanical portions of the device are functioning.
3.14 ROTATIONAL TESTS:

A. The Contractor shall assist all other trades in performing rotational tests on all motors provided
under this contract.  If rotational tests determine that conductors must be transposed to change
direction of rotation, the conductors shall be changed at the make-up box on the motor; or if the
change is made elsewhere, then the conductor’s color coding shall be changed.

END OF SECTION
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SECTION 26 05 05
SELECTIVE DEMOLITION FOR ELECTRICAL

PART 1  - GENERAL
1.01 SECTION INCLUDES

A. Electrical demolition.
1.02 RELATED REQUIREMENTS

A. Drawings and general provisions of Contract, including General and Supplementary Conditions
and Division 1 Specification sections, apply to work specified in this section.

1.03 DESCRIPTION OF WORK
A. The extent of general building demolition work is shown on drawings.  Coordinate the required

electrical work with the general demolition.
B. Demolition includes complete wrecking of structures and removal and disposal of demolished

materials, as shown on drawings and herein specified.
C. Interior demolition includes complete wrecking of interior partitions, work above ceilings,

finishes, and structures and removal and disposal of demolished materials, as shown on
drawings and herein specified.

D. The Owner shall have the option of retaining any items removed.  The Contractor shall deliver
these items to the Owner’s designated storage area.  Any items not retained by the Owner shall
be disposed of off site by the Contractor.

E. Contractor shall be responsible for the protection of all existing spaces, materials, and
equipment during all construction activities.

1.04 JOB CONDITIONS
A. Condition of Structures:  The Owner assumes no responsibility for actual condition of structures

to be demolished.
B. Conditions of the structure existing at time of inspection for bidding purposes will be maintained

by owner in so far as practicable.  However, variations within structure may occur by Owner’s
removal and salvage operations prior to start of demolition work.  The drawings are schematic
and provided as an aid in bidding.  The contractor shall visit the site and determine the actual
conditions prior to bidding.

C. Partial Removal:  Items of salvable value to Contractor may be removed from structure as work
progresses.  Salvaged items must be transported from site as they are removed.

D. Storage or sale of removed items on site will not be permitted.
E. Traffic:  Conduct demolition operations and removal of debris to ensure minimum interference

with roads, streets, walks, occupied areas, and other adjacent occupied or used facilities.
F. Protections:  Ensure safe passage of persons around or through area of demolition.  Conduct

operations to prevent injury to adjacent buildings, structures, other facilities, and persons.
G. Install temporary electrical services, lighting, etc., as required by the Owner or authorities

having jurisdiction.
H. Damages:  Promptly repair damages caused to adjacent facilities by demolition operations at

no cost to Owner.
PART 3  EXECUTION
2.01 EXAMINATION

A. Verify field measurements and circuiting arrangements are as indicated.
B. Verify that abandoned wiring and equipment serve only abandoned facilities.
C. Demolition drawings are based on casual field observation and existing record documents.
D. Report discrepancies to Engineer before disturbing existing installation.
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E. Beginning of demolition means installer accepts existing conditions.
2.02 PREPARATION

A. Disconnect electrical systems in walls, floors, and ceilings to be removed.
B. Coordinate utility service outages with utility company.
C. Provide temporary wiring and connections to maintain existing systems in service during

construction.  When work must be performed on energized equipment or circuits, use personnel
experienced in such operations.

2.03 DEMOLITION AND EXTENSION OF EXISTING ELECTRICAL WORK
A. Remove, relocate, and extend existing installations to accommodate new construction.
B. Remove abandoned wiring to source of supply.
C. Remove exposed abandoned conduit, including abandoned conduit above accessible ceiling

finishes.  Cut conduit flush with walls and floors, and patch surfaces.
D. Disconnect abandoned outlets and remove devices.  Remove abandoned outlets if conduit

servicing them is abandoned and removed.  Provide blank cover for abandoned outlets that are
not removed.

E. Disconnect and remove abandoned panelboards and distribution equipment.
F. Disconnect and remove electrical devices and equipment serving utilization equipment that has

been removed.
G. Disconnect and remove abandoned luminaires.  Remove brackets, stems, hangers, and other

accessories.
H. Repair adjacent construction and finishes damaged during demolition and extension work.
I. Maintain access to existing electrical installations that remain active.  Modify installation or

provide access panel as appropriate.
J. Extend existing installations using materials and methods compatible with existing electrical

installations, or as specified.
2.04 DISPOSAL OF DEMOLISHED MATERIALS

A. General:  Remove from site debris, rubbish, and other materials resulting from demolition
operations.  Pay all fees related to removal and dumping.
1. Remove and dispose of interior demolition debris only.
2. Burning of removed materials from demolished structures will not be permitted on site.

B. Removal:
1. Transport materials removed from demolished structures and dispose of off site.

2.05 CLEANING AND REPAIR
A. Clean and repair existing materials and equipment that remain or that are to be reused.
B. Panelboards:  Clean exposed surfaces and check tightness of electrical connections.  Replace

damaged circuit breakers and provide closure plates for vacant positions.  Provide typed circuit
directory showing revised circuiting arrangement.

C. Luminaires:  Remove existing luminaires for cleaning.  Use mild detergent to clean all exterior
and interior surfaces; rinse with clean water and wipe dry.  Replace lamps, ballasts and broken
electrical parts.

END OF SECTION
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SECTION 26 05 19
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Single conductor building wire.
B. Metal-clad cable.
C. Variable-frequency drive cable.
D. Wiring connectors.
E. Electrical tape.
F. Heat shrink tubing.
G. Oxide inhibiting compound.
H. Wire pulling lubricant.
I. Cable ties.
J. Firestop sleeves.

1.02 RELATED REQUIREMENTS
A. Section 26 05 05 - Selective Demolition for Electrical:  Disconnection, removal, and/or

extension of existing electrical conductors and cables.
B. Section 26 05 26 - Grounding and Bonding for Electrical Systems:  Additional requirements for

grounding conductors and grounding connectors.
1.03 REFERENCE STANDARDS

A. ASTM B3 - Standard Specification for Soft or Annealed Copper Wire.
B. ASTM B8 - Standard Specification for Concentric-Lay-Stranded Copper Conductors, Hard,

Medium-Hard, or Soft.
C. ASTM B33 - Standard Specification for Tin-Coated Soft or Annealed Copper Wire for Electrical

Purposes.
D. ASTM B787/B787M - Standard Specification for 19 Wire Combination Unilay-Stranded Copper

Conductors for Subsequent Insulation.
E. ASTM D3005 - Standard Specification for Low-Temperature Resistant Vinyl Chloride Plastic

Pressure-Sensitive Electrical Insulating Tape.
F. NECA 1 - Standard for Good Workmanship in Electrical Construction.
G. NECA 120 - Standard for Installing Armored Cable (AC) and Metal-Clad Cable (MC).
H. NEMA WC 70 - Power Cables Rated 2000 Volts or Less for the Distribution of Electrical

Energy.
I. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems.
J. NFPA 70 - National Electrical Code.
K. NFPA 79 - Electrical Standard for Industrial Machinery.
L. UL 44 - Thermoset-Insulated Wires and Cables.
M. UL 83 - Thermoplastic-Insulated Wires and Cables.
N. UL 486A-486B - Wire Connectors.
O. UL 486C - Splicing Wire Connectors.
P. UL 486D - Sealed Wire Connector Systems.
Q. UL 493 - Thermoplastic-Insulated Underground Feeder and Branch-Circuit Cables.
R. UL 510 - Polyvinyl Chloride, Polyethylene, and Rubber Insulating Tape.
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S. UL 1569 - Metal-Clad Cables.
T. UL 2277 - Outline of Investigation for Flexible Motor Supply Cable and Wind Turbine Tray

Cable.
1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate sizes of raceways, boxes, and equipment enclosures installed under other

sections with the actual conductors to be installed, including adjustments for conductor
sizes increased for voltage drop.

2. Coordinate with electrical equipment installed under other sections to provide terminations
suitable for use with the conductors to be installed.

3. Notify Engineer of any conflicts with or deviations from Contract Documents.  Obtain
direction before proceeding with work.

1.05 SUBMITTALS
A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for conductors

and cables, including detailed information on materials, construction, ratings, listings, and
available sizes, configurations, and stranding.

B. Project Record Documents:  Record actual installed circuiting arrangements. Record actual
routing for underground circuits.

1.06 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with minimum three years documented experience.
1.07 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store conductors and cables in accordance with manufacturer's
instructions.

1.08 FIELD CONDITIONS
A. Do not install or otherwise handle thermoplastic-insulated conductors at temperatures lower

than 14 degrees F, unless otherwise permitted by manufacturer's instructions. When installation
below this temperature is unavoidable, notify Engineer and obtain direction before proceeding
with work.

PART 2  - PRODUCTS
2.01 CONDUCTOR AND CABLE APPLICATIONS

A. Do not use conductors and cables for applications other than as permitted by NFPA 70 and
product listing.

B. Provide single conductor building wire installed in suitable raceway unless otherwise indicated,
permitted, or required.
1. Exceptions:

C. Nonmetallic-sheathed cable is not permitted.
D. Metal-clad cable is permitted only as follows:

1. Where not otherwise restricted, may be used:
a. Where concealed above accessible ceilings for final connections from junction boxes

to luminaires.
1) Maximum Length:  6 feet.

2.02 CONDUCTOR AND CABLE GENERAL REQUIREMENTS
A. Provide products that comply with requirements of NFPA 70.
B. Provide products listed, classified, and labeled as suitable for the purpose intended.
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C. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring,
connectors, etc. as required for a complete operating system.

D. Comply with NEMA WC 70.
E. Thermoplastic-Insulated Conductors and Cables:  Listed and labeled as complying with UL 83.
F. Thermoset-Insulated Conductors and Cables:  Listed and labeled as complying with UL 44.
G. Conductors for Grounding and Bonding:  Also comply with Section 26 05 26.
H. Conductors and Cables Installed Where Exposed to Direct Rays of Sun:  Listed and labeled as

sunlight resistant.
I. Conductors and Cables Installed Exposed in Spaces Used for Environmental Air (only where

specifically permitted):  Plenum rated, listed and labeled as suitable for use in return air
plenums.

J. Conductor Material:
1. Provide copper conductors only.  Aluminum conductors are not acceptable for this project.

Conductor sizes indicated are based on copper.
2. Copper Conductors:  Soft drawn annealed, 98 percent conductivity, uncoated copper

conductors complying with ASTM B3, ASTM B8, or ASTM B787/B787M unless otherwise
indicated.

3. Tinned Copper Conductors:  Comply with ASTM B33.
K. Minimum Conductor Size: ​​

1. Branch Circuits:  12 AWG.
a. Exceptions:

1) 20 A, 120 V circuits longer than 75 feet:  10 AWG, for voltage drop.
2) 20 A, 120 V circuits longer than 150 feet:  8 AWG, for voltage drop.
3) 20 A, 277 V circuits longer than 150 feet:  10 AWG, for voltage drop.

L. Where conductor size is not indicated, size to comply with NFPA 70 but not less than applicable
minimum size requirements specified.

M. Conductor Color Coding:
1. Color code conductors as indicated unless otherwise required by the authority having

jurisdiction.  Maintain consistent color coding throughout project.
2. Color Coding Method:  Integrally colored insulation.

a. Conductors size 4 AWG and larger may have black insulation color coded using vinyl
color coding electrical tape.

3. Color Code:
a. 480Y/277 V, 3 Phase, 4 Wire System:

1) Phase A:  Brown.
2) Phase B:  Orange.
3) Phase C:  Yellow.
4) Neutral/Grounded:  Gray.

b. 208Y/120 V, 3 Phase, 4 Wire System:
1) Phase A:  Black.
2) Phase B:  Red.
3) Phase C:  Blue.
4) Neutral/Grounded:  White.

c. Equipment Ground, All Systems:  Green.
d. Travelers for 3-Way and 4-Way Switching:  Pink.
e. For modifications or additions to existing wiring systems, comply with existing color

code when existing code complies with NFPA 70 and is approved by the authority
having jurisdiction.

f. For control circuits, comply with manufacturer's recommended color code.
2.03 SINGLE CONDUCTOR BUILDING WIRE
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A. Manufacturers:
1. Copper Building Wire:

a. Encore Wire Corporation ​​
b. General Cable Technologies Corporation ​​
c. Southwire Company ​​
d. Advance Wire and Cable, Inc

B. Description:  Single conductor insulated wire.
C. Conductor Stranding:

1. Feeders and Branch Circuits:
a. Size 10 AWG and Smaller:  Solid.
b. Size 8 AWG and Larger:  Stranded.

D. Insulation Voltage Rating:  600 V.
E. Insulation:

1. Copper Building Wire:  Type THHN/THWN or THHN/THWN-2, except as indicated below.
a. Fixture Wiring Within Luminaires:  Type TFFN/TFN for luminaires with labeled

maximum temperature of 90 degrees C; Approved suitable type for luminaires with
labeled maximum temperature greater than 90 degrees C.

2.04 METAL-CLAD CABLE
A. Manufacturers:

1. AFC Cable Systems Inc​
2. Encore Wire Corporation
3. Southwire Company

B. Description:  NFPA 70, Type MC cable listed and labeled as complying with UL 1569, and listed
for use in classified firestop systems to be used.

C. Conductor Stranding:
1. Size 10 AWG and Smaller:  Solid.
2. Size 8 AWG and Larger:  Stranded.

D. Insulation Voltage Rating:  600 V.
E. Insulation:  Type THHN, THHN/THWN, or THHN/THWN-2.
F. Grounding:  Full-size integral equipment grounding conductor.
G. Armor:  Steel, interlocked tape.

2.05 VARIABLE-FREQUENCY DRIVE CABLE
A. Manufacturers:

1. Service Wire Co
B. Description:  Flexible motor supply cable listed and labeled as complying with UL 2277 in

accordance with NFPA 79; specifically designed for use with variable frequency drives and
associated nonlinear power distortions.

C. Conductor Stranding:  Stranded.
D. Insulation Voltage Rating:  1000 V.
E. Insulation:  Use only thermoset insulation types; thermoplastic insulation types are not

permitted.
F. Grounding:  Full-size integral equipment grounding conductor or symmetrical arrangement of

multiple conductors of equivalent size.
G. Provide metallic shielding.
H. Jacket:  PVC or Chlorinated Polyethylene (CPE).

2.06 WIRING CONNECTORS
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A. Description:  Wiring connectors appropriate for the application, suitable for use with the
conductors to be connected, and listed as complying with UL 486A-486B or UL 486C as
applicable.

B. Wiring Connectors for Splices and Taps:
1. Copper Conductors ​​Size 8 AWG and Smaller ​​:  Use ​twist-on insulated spring connectors,

mechanical connectors, or compression connectors ​.
2. Copper Conductors Size 6 AWG and Larger:  Use mechanical connectors or compression

connectors.
C. Wiring Connectors for Terminations:

1. Provide terminal lugs for connecting conductors to equipment furnished with terminations
designed for terminal lugs.

2. Provide compression adapters for connecting conductors to equipment furnished with
mechanical lugs when only compression connectors are specified.

3. Where over-sized conductors are larger than the equipment terminations can
accommodate, provide connectors suitable for reducing to appropriate size, but not less
than required for the rating of the overcurrent protective device.

4. Provide motor pigtail connectors for connecting motor leads in order to facilitate
disconnection.

5. Copper Conductors Size 8 AWG and Larger:  Use mechanical connectors or compression
connectors where connectors are required.

D. Do not use insulation-piercing or insulation-displacement connectors designed for use with
conductors without stripping insulation.

E. Do not use push-in wire connectors as a substitute for twist-on insulated spring connectors.
F. Twist-on Insulated Spring Connectors:  Rated 600 V, 221 degrees F for standard applications

and 302 degrees F for high temperature applications; pre-filled with sealant and listed as
complying with UL 486D for damp and wet locations.
1. Manufacturers:

a. 3M
b. Ideal Industries, Inc​
c. NSI Industries LLC

G. Mechanical Connectors:  Provide bolted type or set-screw type.
1. Manufacturers:

a. Burndy LLC ​​
b. Ilsco
c. Thomas & Betts Corporation ​

H. Compression Connectors:  Provide circumferential type or hex type crimp configuration.
1. Manufacturers:

a. Burndy LLC ​
b. Ilsco
c. Thomas & Betts Corporation

2.07 ACCESSORIES
A. Electrical Tape:

1. Vinyl Color Coding Electrical Tape:  Integrally colored to match color code indicated; listed
as complying with UL 510; minimum thickness of 7 mil; resistant to abrasion, corrosion,
and sunlight; suitable for continuous temperature environment up to 221 degrees F.

2. Vinyl Insulating Electrical Tape:  Complying with ASTM D3005 and listed as complying
with UL 510; minimum thickness of 7 mil; resistant to abrasion, corrosion, and sunlight;
conformable for application down to 0 degrees F and suitable for continuous temperature
environment up to 221 degrees F.

3. Moisture Sealing Electrical Tape:  Insulating mastic compound laminated to flexible, all-
weather vinyl backing; minimum thickness of 90 mil.
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B. Heat Shrink Tubing:  Heavy-wall, split-resistant, with factory-applied adhesive; rated 600 V;
suitable for direct burial applications; listed as complying with UL 486D.

C. Oxide Inhibiting Compound:  Listed; suitable for use with the conductors or cables to be
installed.

D. Wire Pulling Lubricant:  Listed; suitable for use with the conductors or cables to be installed and
suitable for use at the installation temperature.
1. Manufacturers:

a. 3M:
b. American Polywater Corporation ​
c. Ideal Industries, Inc:

E. Cable Ties:  Material and tensile strength rating suitable for application.
F. Sealing Systems for Roof Penetrations:  Premanufactured components and accessories as

required to preserve integrity of roofing system and maintain roof warranty; suitable for cables
and roofing system to be installed; designed to accommodate existing penetrations where
applicable.

G. Firestop Sleeves:  Listed; provide as required to preserve fire resistance rating of building
elements.
1. Products:

a. HoldRite, a brand of Reliance Worldwide Corporation; HydroFlame Pro
Series/HydroFlame Custom Built.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that interior of building has been protected from weather.
B. Verify that work likely to damage wire and cable has been completed.
C. Verify that raceways, boxes, and equipment enclosures are installed and are properly sized to

accommodate conductors and cables in accordance with NFPA 70.
D. Verify that field measurements are as indicated.
E. Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION
A. Clean raceways thoroughly to remove foreign materials before installing conductors and

cables.
3.03 INSTALLATION

A. Circuiting Requirements:
1. Unless dimensioned, circuit routing indicated is diagrammatic.
2. When circuit destination is indicated without specific routing, determine exact routing

required.
3. Arrange circuiting to minimize splices.
4. Maintain separation of Class 1, Class 2, and Class 3 remote-control, signaling, and power-

limited circuits in accordance with NFPA 70.
5. Maintain separation of wiring for emergency systems in accordance with NFPA 70.
6. Circuiting Adjustments:  Unless otherwise indicated, when branch circuits are indicated as

separate, combining them together in a single raceway is not permitted.
a. Provide no more than six current-carrying conductors in a single raceway.  Dedicated

neutral conductors are considered current-carrying conductors.
b. Increase size of conductors as required to account for ampacity derating.
c. Size raceways, boxes, etc. to accommodate conductors.

7. Common Neutrals:  Unless otherwise indicated, sharing of neutral/grounded conductors
among up to three single phase branch circuits of different phases installed in the same
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raceway is not permitted.  Provide dedicated neutral/grounded conductor for each
individual branch circuit.

8. Provide oversized neutral/grounded conductors where indicated and as specified below.
a. Provide 200 percent rated neutral for feeders serving panelboards with 200 percent

rated neutral bus.
B. Install products in accordance with manufacturer's instructions.
C. Perform work in accordance with NECA 1 (general workmanship).
D. Install metal-clad cable (Type MC) in accordance with NECA 120.
E. Installation in Raceway:

1. Tape ends of conductors and cables to prevent infiltration of moisture and other
contaminants.

2. Pull all conductors and cables together into raceway at same time.
3. Do not damage conductors and cables or exceed manufacturer's recommended maximum

pulling tension and sidewall pressure.
4. Use suitable wire pulling lubricant where necessary, except when lubricant is not

recommended by the manufacturer.
F. Paralleled Conductors:  Install conductors of the same length and terminate in the same

manner.
G. Secure and support conductors and cables in accordance with NFPA 70 using suitable

supports and methods approved by the authority having jurisdiction.  Provide independent
support from building structure.  Do not provide support from raceways, piping, ductwork, or
other systems.
1. Installation Above Suspended Ceilings:  Do not provide support from ceiling support

system. Do not provide support from ceiling grid or allow conductors and cables to lay on
ceiling tiles.

2. Installation in Vertical Raceways:  Provide supports where vertical rise exceeds
permissible limits.

H. Terminate cables using suitable fittings.
1. Metal-Clad Cable (Type MC):

a. Use listed fittings.
b. Cut cable armor only using specialized tools to prevent damaging conductors or

insulation. Do not use hacksaw or wire cutters to cut armor.
I. Variable-Frequency Drive Cable:  Terminate shielding at both variable-frequency motor

controller and associated motor using glands or termination kits recommended by
manufacturer.

J. Install conductors with a minimum of 12 inches of slack at each outlet.
K. Where conductors are installed in enclosures for future termination by others, provide a

minimum of 5 feet of slack.
L. Neatly train and bundle conductors inside boxes, wireways, panelboards and other equipment

enclosures.
M. Group or otherwise identify neutral/grounded conductors with associated ungrounded

conductors inside enclosures in accordance with NFPA 70.
N. Make wiring connections using specified wiring connectors.

1. Make splices and taps only in accessible boxes. Do not pull splices into raceways or make
splices in conduit bodies or wiring gutters.

2. Remove appropriate amount of conductor insulation for making connections without
cutting, nicking or damaging conductors.

3. Do not remove conductor strands to facilitate insertion into connector.
4. Clean contact surfaces on conductors and connectors to suitable remove corrosion,

oxides, and other contaminates. Do not use wire brush on plated connector surfaces.
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5. Mechanical Connectors:  Secure connections according to manufacturer's recommended
torque settings.

6. Compression Connectors:  Secure connections using manufacturer's recommended tools
and dies.

O. Insulate splices and taps that are made with uninsulated connectors using methods suitable for
the application, with insulation and mechanical strength at least equivalent to unspliced
conductors.

P. Insulate ends of spare conductors using vinyl insulating electrical tape.
Q. Field-Applied Color Coding:  Where vinyl color coding electrical tape is used in lieu of integrally

colored insulation as permitted in Part 2 under "Color Coding", apply half overlapping turns of
tape at each termination and at each location conductors are accessible.

R. Install firestopping to preserve fire resistance rating of partitions and other elements, using
materials and methods specified..

S. Unless specifically indicated to be excluded, provide final connections to all equipment and
devices, including those furnished by others, as required for a complete operating system.

END OF SECTION
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SECTION 26 05 26
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1  - GENERAL
1.01 SECTION INCLUDES

A. Grounding and bonding requirements.
B. Conductors for grounding and bonding.
C. Connectors for grounding and bonding.
D. Ground rod electrodes.
E. Ground enhancement material.

1.02 RELATED REQUIREMENTS
A. Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables:  Additional

requirements for conductors for grounding and bonding, including conductor color coding.
B. Section 26 05 53 - Identification for Electrical Systems:  Identification products and

requirements.
C. Section 26 56 00 - Exterior Lighting:  Additional grounding and bonding requirements for pole-

mounted luminaires.
1.03 REFERENCE STANDARDS

A. IEEE 81 - IEEE Guide for Measuring Earth Resistivity, Ground Impedance, and Earth Surface
Potentials of a Grounding System.

B. NECA 1 - Standard for Good Workmanship in Electrical Construction.
C. NEMA GR 1 - Grounding Rod Electrodes and Grounding Rod Electrode Couplings.
D. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems.
E. NFPA 70 - National Electrical Code.
F. UL 467 - Grounding and Bonding Equipment.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Verify exact locations of underground metal water service pipe entrances to building.
2. Coordinate the work with other trades to provide steel reinforcement complying with

specified requirements for concrete-encased electrode.
3. Notify Engineer of any conflicts with or deviations from Contract Documents. Obtain

direction before proceeding with work.
B. Sequencing:

1. Do not install ground rod electrodes until final backfill and compaction is complete.
1.05 SUBMITTALS

A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for grounding
and bonding system components.

B. Manufacturer's Instructions:  Indicate application conditions and limitations of use stipulated by
product testing agency.  Include instructions for storage, handling, protection, examination,
preparation, and installation of product.

C. Field quality control test reports.
D. Project Record Documents:  Record actual locations of grounding electrode system

components and connections.
1.06 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.
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B. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

C. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

D. ANSI/IEEE Compliance:  Comply with C114.1 (IEEE Std 142) and IEEE Stds Nos. 241 and 242
pertaining to grounding and ground-fault protection of power systems.

E. ANSI/UL Compliance:  Comply with requirements of ANSI/UL and UL standards pertaining to
grounding and ground-fault protection equipment and devices.  Provide products which have
been UL-listed and labeled.

F. NEMA Compliance:  Comply with NEMA Stds Pub Nos. PB 1.2 and AB 1, pertaining to
construction and installation of ground-fault protection devices and molded-case circuit
breakers.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.

PART 2 - PRODUCTS
2.01 GROUNDING AND BONDING REQUIREMENTS

A. Existing Work:  Where existing grounding and bonding system components are indicated to be
reused, they may be reused only where they are free from corrosion, integrity and continuity are
verified, and where acceptable to the authority having jurisdiction.

B. Do not use products for applications other than as permitted by NFPA 70 and product listing.
C. Unless specifically indicated to be excluded, provide all required components, conductors,

connectors, conduit, boxes, fittings, supports, accessories, etc. as necessary for a complete
grounding and bonding system.

D. Where conductor size is not indicated, size to comply with NFPA 70 but not less than applicable
minimum size requirements specified.

E. Grounding System Resistance:
1. Achieve specified grounding system resistance under normally dry conditions unless

otherwise approved by Engineer. Precipitation within the previous 48 hours does not
constitute normally dry conditions.

2. Grounding Electrode System:  Not greater than 5 ohms to ground, when tested according
to IEEE 81 using "fall-of-potential" method.

3. Between Grounding Electrode System and Major Electrical Equipment Frames, System
Neutral, and Derived Neutral Points:  Not greater than 0.5 ohms, when tested using "point-
to-point" methods.

F. Grounding Electrode System:
1. Provide connection to required and supplemental grounding electrodes indicated to form

grounding electrode system.
a. Provide continuous grounding electrode conductors without splice or joint.
b. Install grounding electrode conductors in raceway where exposed to physical

damage. Bond grounding electrode conductor to metallic raceways at each end with
bonding jumper.

2. Metal Underground Water Pipe(s):
a. Provide connection to underground metal domestic and fire protection (where

present) water service pipe(s) that are in direct contact with earth for at least 10 feet
at an accessible location not more than 5 feet from the point of entrance to the
building.

b. Provide bonding jumper(s) around insulating joints/pipes as required to make pipe
electrically continuous.

c. Provide bonding jumper around water meter of sufficient length to permit removal of
meter without disconnecting jumper.
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3. Concrete-Encased Electrode:
a. Provide connection to concrete-encased electrode consisting of not less than 20 feet

of either steel reinforcing bars or bare copper conductor not smaller than 4 AWG
embedded within concrete foundation or footing that is in direct contact with earth in
accordance with NFPA 70.

4. Ground Rod Electrode(s):
a. Provide three electrodes in an equilateral triangle configuration unless otherwise

indicated or required.
b. Space electrodes not less than 10 feet from each other and any other ground

electrode.
c. Where location is not indicated, locate electrode(s) at least 5 feet outside building

perimeter foundation as near as possible to electrical service entrance; where
possible, locate in softscape (uncovered) area.

5. Provide additional ground electrode(s) as required to achieve specified grounding
electrode system resistance.

G. Bonding and Equipment Grounding:
1. Provide bonding for equipment grounding conductors, equipment ground busses, metallic

equipment enclosures, metallic raceways and boxes, device grounding terminals, and
other normally non-current-carrying conductive materials enclosing electrical
conductors/equipment or likely to become energized as indicated and in accordance with
NFPA 70.

2. Provide insulated equipment grounding conductor in each feeder and branch circuit
raceway. Do not use raceways as sole equipment grounding conductor.

3. Where circuit conductor sizes are increased for voltage drop, increase size of equipment
grounding conductor proportionally in accordance with NFPA 70.

4. Unless otherwise indicated, connect wiring device grounding terminal to branch circuit
equipment grounding conductor and to outlet box with bonding jumper.

5. Terminate branch circuit equipment grounding conductors on solidly bonded equipment
ground bus only. Do not terminate on neutral (grounded) or isolated/insulated ground bus.

6. Provide bonding jumper across expansion or expansion/deflection fittings provided to
accommodate conduit movement.

7. Provide bonding for interior metal piping systems in accordance with NFPA 70. This
includes, but is not limited to:

2.02 GROUNDING AND BONDING COMPONENTS
A. General Requirements:

1. Provide products listed, classified, and labeled as suitable for the purpose intended.
2. Provide products listed and labeled as complying with UL 467 where applicable.

B. Conductors for Grounding and Bonding, in Addition to Requirements of Section 26 05 26:
1. Use insulated copper conductors unless otherwise indicated.

a. Exceptions:
1) Use bare copper conductors where installed underground in direct contact with

earth.
2) Use bare copper conductors where directly encased in concrete (not in

raceway).
C. Connectors for Grounding and Bonding:

1. Description:  Connectors appropriate for the application and suitable for the conductors
and items to be connected; listed and labeled as complying with UL 467.

2. Unless otherwise indicated, use exothermic welded connections for underground,
concealed and other inaccessible connections.

3. Unless otherwise indicated, use mechanical connectors, compression connectors, or
exothermic welded connections for accessible connections.

4. Manufacturers - Mechanical and Compression Connectors:
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a. Advanced Lightning Technology (ALT) ​
b. Burndy LLC
c. Harger Lightning & Grounding ​
d. Thomas & Betts Corporation

5. Manufacturers - Exothermic Welded Connections:
a. Burndy LLC
b. Cadweld, a brand of Erico International Corporation
c. thermOweld, subsidiary of Continental Industries; division of Burndy LLC ​

D. Ground Rod Electrodes:
1. Comply with NEMA GR 1.
2. Material:  Copper-bonded (copper-clad) steel.
3. Size:  3/4 inch diameter by 10 feet length, unless otherwise indicated.
4. Manufacturers:

a. Advanced Lightning Technology (ALT)
b. Erico International Corporation ​
c. Galvan Industries, Inc
d. Harger Lightning & Grounding

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that work likely to damage grounding and bonding system components has been
completed.

B. Verify that field measurements are as indicated.
C. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Perform work in accordance with NECA 1 (general workmanship).
C. Ground Rod Electrodes:  Unless otherwise indicated, install ground rod electrodes vertically.

Where encountered rock prohibits vertical installation, install at 45 degree angle or bury
horizontally in trench at least 30 inches (750 mm) deep in accordance with NFPA 70 or provide
ground plates.
1. Outdoor Installations:  Unless otherwise indicated, install with top of rod 6 inches below

finished grade.
D. Make grounding and bonding connections using specified connectors.

1. Remove appropriate amount of conductor insulation for making connections without
cutting, nicking or damaging conductors. Do not remove conductor strands to facilitate
insertion into connector.

2. Remove nonconductive paint, enamel, or similar coating at threads, contact points, and
contact surfaces.

3. Exothermic Welds:  Make connections using molds and weld material suitable for the
items to be connected in accordance with manufacturer's recommendations.

4. Mechanical Connectors:  Secure connections according to manufacturer's recommended
torque settings.

5. Compression Connectors:  Secure connections using manufacturer's recommended tools
and dies.

E. Identify grounding and bonding system components in accordance with Section 26 05 53.
F. Neutrals of lighting systems shall be grounded independently and in accordance with the

National Electrical Code.
G. All metal raceway system, including cabinets, conduit and boxes, shall be grounded to a water

pipe with UL approved grounding clamp in accordance with the National Electrical Code.
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H. An equipment ground conductor shall be installed in all conduits.
3.03 FIELD QUALITY CONTROL

A. Inspect and test in accordance with NETA ATS except Section 4.
B. Perform inspections and tests listed in NETA ATS, Section 7.13.
C. Perform ground electrode resistance tests under normally dry conditions. Precipitation within

the previous 48 hours does not constitute normally dry conditions.
D. Investigate and correct deficiencies where measured ground resistances do not comply with

specified requirements.
E. Submit detailed reports indicating inspection and testing results and corrective actions taken.

END OF SECTION
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SECTION 26 05 29
HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL
1.01 SECTION INCLUDES

A. Support and attachment requirements and components for equipment, conduit, cable, boxes,
and other electrical work.

1.02 RELATED REQUIREMENTS
A. Section 26 05 33.13 - Conduit for Electrical Systems:  Additional support and attachment

requirements for conduits.
B. Section 26 05 33.16 - Boxes for Electrical Systems:  Additional support and attachment

requirements for boxes.
1.03 REFERENCE STANDARDS

A. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron
and Steel Products.

B. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware.

C. ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron and Steel.
D. MFMA-4 - Metal Framing Standards Publication.
E. NECA 1 - Standard for Good Workmanship in Electrical Construction.
F. NFPA 70 - National Electrical Code.
G. NFPA 101 - Life Safety Code.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate sizes and arrangement of supports and bases with the actual equipment and
components to be installed.

2. Coordinate the work with other trades to provide additional framing and materials required
for installation.

3. Coordinate compatibility of support and attachment components with mounting surfaces at
the installed locations.

4. Coordinate the arrangement of supports with ductwork, piping, equipment and other
potential conflicts installed under other sections or by others.

5. Notify Engineer of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

B. Sequencing:
1. Do not install products on or provide attachment to concrete surfaces until concrete has

fully cured..
1.05 SUBMITTALS

A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for channel
(strut) framing systems, non-penetrating rooftop supports, and post-installed concrete and
masonry anchors.

1.06 QUALITY ASSURANCE
A. Comply with NFPA 70.
B. Comply with applicable building code.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.

PART 2 - PRODUCTS
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2.01 SUPPORT AND ATTACHMENT COMPONENTS
A. General Requirements:

1. Provide all required hangers, supports, anchors, fasteners, fittings, accessories, and
hardware as necessary for the complete installation of electrical work.

2. Provide products listed, classified, and labeled as suitable for the purpose intended, where
applicable.

3. Where support and attachment component types and sizes are not indicated, select in
accordance with manufacturer's application criteria as required for the load to be
supported. Include consideration for vibration, equipment operation, and shock loads
where applicable.

4. Do not use products for applications other than as permitted by NFPA 70 and product
listing.

5. Steel Components:  Use corrosion resistant materials suitable for the environment where
installed.
a. Indoor Dry Locations:  Use zinc-plated steel or approved equivalent unless otherwise

indicated.
b. Outdoor and Damp or Wet Indoor Locations:  Use galvanized steel, stainless steel, or

approved equivalent unless otherwise indicated.
c. Zinc-Plated Steel:  Electroplated in accordance with ASTM B633.
d. Galvanized Steel:  Hot-dip galvanized after fabrication in accordance with ASTM

A123/A123M or ASTM A153/A153M.
B. Components for Vibration Isolation and/or Seismic Controls:  Comply with Section 26 05 48.
C. Conduit and Cable Supports:  Straps, clamps, etc. suitable for the conduit or cable to be

supported.
1. Conduit Straps:  One-hole or two-hole type; steel or malleable iron.
2. Conduit Clamps:  Bolted type unless otherwise indicated.
3. Manufacturers:

a. Cooper Crouse-Hinds, a division of Eaton Corporation ​
b. Erico International Corporation
c. HoldRite, a brand of Reliance Worldwide Corporation

D. Outlet Box Supports:  Hangers, brackets, etc. suitable for the boxes to be supported.
1. Manufacturers:

a. Cooper Crouse-Hinds, a division of Eaton Corporation
b. Erico International Corporation ​
c. HoldRite, a brand of Reliance Worldwide Corporation

E. Metal Channel (Strut) Framing Systems:  Factory-fabricated continuous-slot metal channel
(strut) and associated fittings, accessories, and hardware required for field-assembly of
supports.
1. Comply with MFMA-4.
2. Minimum Channel Thickness:  Steel sheet, 12 gage, 0.1046 inch.
3. Minimum Channel Dimensions:  1-5/8 inch width by 13/16 inch height.
4. Manufacturers:

a. Cooper B-Line, a division of Eaton Corporation
b. Thomas & Betts Corporation
c. Unistrut, a brand of Atkore International Inc

F. Hanger Rods:  Threaded zinc-plated steel unless otherwise indicated.
1. Minimum Size, Unless Otherwise Indicated or Required:

a. Equipment Supports:  1/2 inch diameter.
b. Busway Supports:  1/2 inch diameter.
c. Single Conduit up to 1 inch (27 mm) trade size:  1/4 inch diameter.
d. Single Conduit larger than 1 inch (27 mm) trade size:  3/8 inch diameter.
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e. Trapeze Support for Multiple Conduits:  3/8 inch diameter.
f. Outlet Boxes:  1/4 inch diameter.
g. Luminaires:  1/4 inch diameter.

G. Non-Penetrating Rooftop Supports for Low-Slope Roofs:  Steel pedestals with thermoplastic or
rubber bases that rest on top of roofing membrane, not requiring any attachment to the roof
structure and not penetrating the roofing assembly, with support fixtures as specified.
1. Base Sizes:  As required to distribute load sufficiently to prevent indentation of roofing

assembly.
2. Attachment/Support Fixtures:  As recommended by manufacturer, same type as indicated

for equivalent indoor hangers and supports.
3. Mounting Height:  Provide minimum clearance of 6 inches under supported component to

top of roofing.
4. Manufacturers:

a. Cooper B-Line, a division of Eaton Corporation ​
b. Erico International Corporation
c. PHP Systems/Design ​
d. Unistrut, a brand of Atkore International Inc:  www.unistrut.com/#sle.

H. Anchors and Fasteners:
1. Unless otherwise indicated and where not otherwise restricted, use the anchor and

fastener types indicated for the specified applications.
2. Concrete:  Use preset concrete inserts, expansion anchors, or screw anchors.
3. Solid or Grout-Filled Masonry:  Use expansion anchors or screw anchors.
4. Hollow Stud Walls:  Use toggle bolts.
5. Steel:  Use beam clamps, machine bolts, or welded threaded studs.
6. Sheet Metal:  Use sheet metal screws.
7. Wood:  Use wood screws.
8. Plastic and lead anchors are not permitted.
9. Powder-actuated fasteners are not permitted.
10. Hammer-driven anchors and fasteners are not permitted.
11. Preset Concrete Inserts:  Continuous metal channel (strut) and spot inserts specifically

designed to be cast in concrete ceilings, walls, and floors.
a. Comply with MFMA-4.
b. Channel Material:  Use galvanized steel.
c. Minimum Channel Thickness:  Steel sheet, 12 gage, 0.1046 inch minimum base

metal thickness.
d. Manufacturer:  Same as manufacturer of metal channel (strut) framing system.

PART 3 - EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that mounting surfaces are ready to receive support and attachment components.
C. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Perform work in accordance with NECA 1 (general workmanship).
C. Provide independent support from building structure. Do not provide support from piping,

ductwork, or other systems.
D. Unless specifically indicated or approved by Engineer, do not provide support from suspended

ceiling support system or ceiling grid.
E. Unless specifically indicated or approved by Engineer, do not provide support from roof deck.
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F. Provide required vibration isolation and/or seismic controls in accordance with Section 26 05
48.

G. Equipment Support and Attachment:
1. Use metal fabricated supports or supports assembled from metal channel (strut) to

support equipment as required.
2. Use metal channel (strut) secured to studs to support equipment surface-mounted on

hollow stud walls when wall strength is not sufficient to resist pull-out.
3. Use metal channel (strut) to support surface-mounted equipment in wet or damp locations

to provide space between equipment and mounting surface.
4. Securely fasten floor-mounted equipment. Do not install equipment such that it relies on

its own weight for support.
H. Preset Concrete Inserts:  Use manufacturer provided closure strips to inhibit concrete seepage

during concrete pour.
I. Secure fasteners according to manufacturer's recommended torque settings.
J. Remove temporary supports.

3.03 FIELD QUALITY CONTROL
A. Inspect support and attachment components for damage and defects.
B. Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by

manufacturer. Replace components that exhibit signs of corrosion.
C. Correct deficiencies and replace damaged or defective support and attachment components.

END OF SECTION
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SECTION 26 05 33.13
CONDUIT FOR ELECTRICAL SYSTEMS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Galvanized steel rigid metal conduit (RMC).
B. Aluminum rigid metal conduit (RMC).
C. Intermediate metal conduit (IMC).
D. PVC-coated galvanized steel rigid metal conduit (RMC).
E. Flexible metal conduit (FMC).
F. Liquidtight flexible metal conduit (LFMC).
G. Electrical metallic tubing (EMT).
H. Rigid polyvinyl chloride (PVC) conduit.
I. Liquidtight flexible nonmetallic conduit (LFNC).
J. Conduit fittings.
K. Accessories.

1.02 RELATED REQUIREMENTS
A. Section 26 05 26 - Grounding and Bonding for Electrical Systems.

1. Includes additional requirements for fittings for grounding and bonding.
B. Section 26 05 29 - Hangers and Supports for Electrical Systems.
C. Section 26 05 33.16 - Boxes for Electrical Systems.
D. Section 26 05 48 - Vibration and Seismic Controls for Electrical Systems.
E. Section 26 05 53 - Identification for Electrical Systems:  Identification products and

requirements.
F. Section 26 21 00 - Low-Voltage Electrical Service Entrance:  Additional requirements for

electrical service conduits.
1.03 REFERENCE STANDARDS

A. ANSI C80.1 - American National Standard for Electrical Rigid Steel Conduit (ERSC).
B. ANSI C80.3 - American National Standard for Electrical Metallic Tubing -- Steel (EMT-S).
C. ANSI C80.5 - American National Standard for Electrical Rigid Metal Conduit -- Aluminum

(ERMC-A).
D. NECA 1 - Standard for Good Workmanship in Electrical Construction.
E. NECA 101 - Standard for Installing Steel Conduits (Rigid, IMC, EMT).
F. NECA 102 - Standard for Installing Aluminum Rigid Metal Conduit.
G. NECA 111 - Standard for Installing Nonmetallic Raceways (RNC, ENT, LFNC).
H. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic

Tubing, and Cable.
I. NEMA RN 1 - Polyvinyl-Chloride (PVC) Externally Coated Galvanized Rigid Steel Conduit and

Intermediate Metal Conduit.
J. NEMA TC 2 - Electrical Polyvinyl Chloride (PVC) Conduit.
K. NEMA TC 3 - Polyvinyl Chloride (PVC) Fittings for Use with Rigid PVC Conduit and Tubing.
L. NFPA 70 - National Electrical Code.
M. UL 1 - Flexible Metal Conduit.
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N. UL 6 - Electrical Rigid Metal Conduit-Steel.
O. UL 6A - Electrical Rigid Metal Conduit-Aluminum, Red Brass, and Stainless Steel.
P. UL 360 - Liquid-Tight Flexible Steel Conduit.
Q. UL 514B - Conduit, Tubing, and Cable Fittings.
R. UL 651 - Schedule 40, 80, Type EB and A Rigid PVC Conduit and Fittings.
S. UL 797 - Electrical Metallic Tubing-Steel.
T. UL 1203 - Explosion-Proof and Dust-Ignition-Proof Electrical Equipment for Use in Hazardous

(Classified) Locations.
U. UL 1242 - Electrical Intermediate Metal Conduit-Steel.
V. UL 1660 - Liquid-Tight Flexible Nonmetallic Conduit.
W. UL 2420 - Belowground Reinforced Thermosetting Resin Conduit (RTRC) and Fittings.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate minimum sizes of conduits with the actual conductors to be installed, including
adjustments for conductor sizes increased for voltage drop.

2. Coordinate the arrangement of conduits with structural members, ductwork, piping,
equipment and other potential conflicts installed under other sections or by others.

3. Verify exact conduit termination locations required for boxes, enclosures, and equipment
installed under other sections or by others.

4. Coordinate the work with other trades to provide roof penetrations that preserve the
integrity of the roofing system and do not void the roof warranty.

5. Notify Engineer of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

B. Sequencing:
1. Do not begin installation of conductors and cables until installation of conduit is complete

between outlet, junction and splicing points.
1.05 SUBMITTALS

A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for conduits
and fittings.

B. Shop Drawings:
1. Indicate proposed arrangement for conduits to be installed within structural concrete

slabs, where permitted.
2. Include proposed locations of roof penetrations and proposed methods for sealing.

C. Project Record Documents:  Record actual routing for conduits installed underground, conduits
embedded within concrete slabs, and conduits 2 inch (53 mm) trade size and larger.

1.06 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
B. Maintain at the project site a copy of each referenced document that prescribes execution

requirements.
1.07 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store conduit and fittings in accordance with manufacturer's
instructions.

PART 2 - PRODUCTS
2.01 CONDUIT APPLICATIONS

A. Do not use conduit and associated fittings for applications other than as permitted by NFPA 70
and product listing.
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B. Unless otherwise indicated and where not otherwise restricted, use the conduit types indicated
for the specified applications. Where more than one listed application applies, comply with the
most restrictive requirements. Where conduit type for a particular application is not specified,
use galvanized steel rigid metal conduit.

C. Underground:
1. Where rigid polyvinyl (PVC) conduit is provided, transition to galvanized steel rigid metal

conduit where emerging from underground.
2. Where rigid polyvinyl (PVC) conduit larger than 2 inch (53 mm) trade size is provided, use

galvanized steel rigid metal conduit elbows for bends.
3. Where steel conduit emerges from concrete into soil, use corrosion protection tape to

provide supplementary corrosion protection for a minimum of 4 inches on either side of
where conduit emerges or use PVC-coated galvanized steel rigid metal conduit.

D. Concealed Within Masonry Walls:  Use ​galvanized steel rigid metal conduit or electrical metallic
tubing (EMT)​.

E. Concealed Within Hollow Stud Walls:  Use galvanized steel rigid metal conduit or electrical
metallic tubing (EMT).

F. Concealed Above Accessible Ceilings:  Use ​galvanized steel rigid metal conduit or electrical
metallic tubing (EMT)​.

G. Interior, Damp or Wet Locations:  Use galvanized steel rigid metal conduit.
H. Exposed, Interior, Not Subject to Physical Damage:  Use ​galvanized steel rigid metal conduit or

electrical metallic tubing (EMT)​.
I. Exposed, Interior, Subject to Physical Damage:  Use ​galvanized steel rigid metal conduit ​.

1. Locations subject to physical damage include, but are not limited to:
a. Where exposed below 8 feet, except within electrical and communication rooms or

closets.
J. Exposed, Exterior:  Use ​galvanized steel rigid metal conduit or PVC-coated galvanized steel

rigid metal conduit ​.
K. Concealed, Exterior, Not Embedded in Concrete or in Contact With Earth:  Use ​galvanized

steel rigid metal conduit ​.
L. Corrosive Locations Above Ground:  Use ​PVC-coated galvanized steel rigid metal conduit,

aluminum rigid metal conduit, or reinforced thermosetting resin conduit (RTRC) ​.
1. Corrosive locations include, but are not limited to:

a. Cooling towers.
M. Hazardous (Classified) Locations:  Use ​galvanized steel rigid metal conduit, aluminum rigid

metal conduit, or PVC-coated galvanized steel rigid metal conduit ​.
N. Connections to Luminaires Above Accessible Ceilings:  Use flexible metal conduit.

1. Maximum Length:  6 feet.
O. Connections to Vibrating Equipment:

1. Dry Locations:  Use flexible metal conduit.
2. Damp, Wet, or Corrosive Locations:  Use liquidtight flexible metal conduit.
3. Maximum Length:  6 feet unless otherwise indicated.
4. Vibrating equipment includes, but is not limited to:

a. Transformers.
b. Motors.

2.02 CONDUIT REQUIREMENTS
A. Existing Work:  Where existing conduits are indicated to be reused, they may be reused only

where they comply with specified requirements, are free from corrosion, and integrity is verified
by pulling a mandrel through them.

B. Electrical Service Conduits:  Also comply with Section 26 21 00.
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C. Fittings for Grounding and Bonding:  Also comply with Section 26 05 26.
D. Provide all conduit, fittings, supports, and accessories required for a complete raceway system.
E. Provide products listed, classified, and labeled as suitable for the purpose intended.
F. Minimum Conduit Size, Unless Otherwise Indicated:

1. Branch Circuits:  ​3/4 inch (21 mm) ​ trade size.
2. Branch Circuit Homeruns:  3/4 inch (21 mm) trade size.
3. Control Circuits:  ​​​​​1/2 inch (16 mm) ​​​​​ trade size.
4. Underground, Interior:  3/4 inch (21 mm) trade size.
5. Underground, Exterior:  1 inch (27 mm) trade size.

G. Where conduit size is not indicated, size to comply with NFPA 70 but not less than applicable
minimum size requirements specified.

2.03 GALVANIZED STEEL RIGID METAL CONDUIT (RMC)
A. Manufacturers:

1. Allied Tube & Conduit
2. Republic Conduit
3. Wheatland Tube, a Division of Zekelman Industries

B. Description:  NFPA 70, Type RMC galvanized steel rigid metal conduit complying with ANSI
C80.1 and listed and labeled as complying with UL 6.

C. Fittings:
1. Manufacturers:

a. Bridgeport Fittings Inc
b. O-Z/Gedney, a brand of Emerson Electric Co ​
c. Thomas & Betts Corporation

2. Non-Hazardous Locations:  Use fittings complying with NEMA FB 1 and listed and labeled
as complying with UL 514B.

3. Hazardous (Classified) Locations:  Use fittings listed and labeled as complying with UL
1203 for the classification of the installed location.

4. Material:  Use steel or malleable iron.
a. Do not use die cast zinc fittings.

5. Connectors and Couplings:  Use threaded type fittings only. Threadless set screw and
compression (gland) type fittings are not permitted.

2.04 ALUMINUM RIGID METAL CONDUIT (RMC)
A. Manufacturers:

1. Allied Tube & Conduit ​
2. Republic Conduit ​
3. Wheatland Tube, a Division of Zekelman Industries ​

B. Description:  NFPA 70, Type RMC aluminum rigid metal conduit complying with ANSI C80.5
and listed and labeled as complying with UL 6A.

C. Fittings:
1. Manufacturers:

a. Bridgeport Fittings Inc​
b. O-Z/Gedney, a brand of Emerson Electric Co ​
c. Thomas & Betts Corporation

2. Non-Hazardous Locations:  Use fittings complying with NEMA FB 1 and listed and labeled
as complying with UL 514B.

3. Hazardous (Classified) Locations:  Use fittings listed and labeled as complying with UL
1203 for the classification of the installed location.

4. Material:  Use aluminum.
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5. Connectors and Couplings:  Use threaded type fittings only. Threadless set screw and
compression (gland) type fittings are not permitted.

2.05 PVC-COATED GALVANIZED STEEL RIGID METAL CONDUIT (RMC)
A. Manufacturers:

1. Thomas & Betts Corporation ​
2. Robroy Industries

B. Description:  NFPA 70, Type RMC galvanized steel rigid metal conduit with external polyvinyl
chloride (PVC) coating complying with NEMA RN 1 and listed and labeled as complying with UL
6.

C. Exterior Coating:  Polyvinyl chloride (PVC), nominal thickness of 40 mil.
D. PVC-Coated Fittings:

1. Manufacturer:  Same as manufacturer of PVC-coated conduit to be installed.
2. Non-Hazardous Locations:  Use fittings listed and labeled as complying with UL 514B.
3. Hazardous (Classified) Locations:  Use fittings listed and labeled as complying with UL

1203 for the classification of the installed location.
4. Material:  Use steel or malleable iron.
5. Exterior Coating:  Polyvinyl chloride (PVC), minimum thickness of 40 mil.

E. PVC-Coated Supports:  Furnish with exterior coating of polyvinyl chloride (PVC), minimum
thickness of 15 mil.

2.06 FLEXIBLE METAL CONDUIT (FMC)
A. Manufacturers:

1. AFC Cable Systems, Inc
2. Electri-Flex Company
3. International Metal Hose

B. Description:  NFPA 70, Type FMC standard wall steel flexible metal conduit listed and labeled
as complying with UL 1, and listed for use in classified firestop systems to be used.

C. Fittings:
1. Manufacturers:

a. Bridgeport Fittings Inc​
b. O-Z/Gedney, a brand of Emerson Electric Co
c. Thomas & Betts Corporation ​

2. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with
UL 514B.

3. Material:  Use steel or malleable iron.
a. Do not use die cast zinc fittings.

2.07 LIQUIDTIGHT FLEXIBLE METAL CONDUIT (LFMC)
A. Manufacturers:

1. AFC Cable Systems, Inc
2. Electri-Flex Company
3. International Metal Hose ​

B. Description:  NFPA 70, Type LFMC polyvinyl chloride (PVC) jacketed steel flexible metal
conduit listed and labeled as complying with UL 360.

C. Fittings:
1. Manufacturers:

a. Bridgeport Fittings Inc​
b. O-Z/Gedney, a brand of Emerson Electric Co
c. Thomas & Betts Corporation

2. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with
UL 514B.
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3. Material:  Use steel or malleable iron.
a. Do not use die cast zinc fittings.

2.08 ELECTRICAL METALLIC TUBING (EMT)
A. Manufacturers:

1. Allied Tube & Conduit ​
2. Republic Conduit ​
3. Wheatland Tube, a Division of Zekelman Industries ​

B. Description:  NFPA 70, Type EMT steel electrical metallic tubing complying with ANSI C80.3
and listed and labeled as complying with UL 797.

C. Fittings:
1. Manufacturers:

a. Bridgeport Fittings Inc
b. O-Z/Gedney, a brand of Emerson Electric Co
c. Thomas & Betts Corporation

2. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with
UL 514B.

3. Material:  Use steel or malleable iron.
a. Do not use die cast zinc fittings.

4. Connectors and Couplings:  Use ​compression (gland) ​ type.
a. Do not use indenter type connectors and couplings.
b. Do not use set-screw type connectors and couplings.

5. Embedded Within Concrete (where permitted):  Use fittings listed as concrete-tight.
Fittings that require taping to be concrete-tight are acceptable.

2.09 LIQUIDTIGHT FLEXIBLE NONMETALLIC CONDUIT (LFNC)
A. Manufacturers:

1. AFC Cable Systems, Inc​
2. Electri-Flex Company ​
3. International Metal Hose

B. Description:  NFPA 70, Type LFNC liquidtight flexible nonmetallic conduit listed and labeled as
complying with UL 1660.

C. Fittings:
1. Manufacturer:  Same as manufacturer of conduit to be connected.
2. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with

UL 514B; suitable for the type of conduit to be connected.
2.10 ACCESSORIES

A. Corrosion Protection Tape:  PVC-based, minimum thickness of 20 mil.
B. Conduit Joint Compound:  Corrosion-resistant, electrically conductive; suitable for use with the

conduit to be installed.
C. Pull Strings: Use nylon cord with average breaking strength of not less than 200 pound-force.
D. Sealing Compound for Sealing Fittings:  Listed for use with the particular fittings to be installed.
E. Modular Seals for Conduit Penetrations:  Rated for minimum of 40 psig; Suitable for the

conduits to be installed.
F. Firestop Sleeves:  Listed; provide as required to preserve fire resistance rating of building

elements.
1. Products:

a. HoldRite, a brand of Reliance Worldwide Corporation; HydroFlame Pro
Series/HydroFlame Custom Built:  www.holdrite.com/#sle.

PART 3 - EXECUTION
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3.01 EXAMINATION
A. Verify that field measurements are as indicated.
B. Verify that mounting surfaces are ready to receive conduits.
C. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Perform work in accordance with NECA 1 (general workmanship).
C. Install galvanized steel rigid metal conduit (RMC) in accordance with NECA 101.
D. Install aluminum rigid metal conduit (RMC) in accordance with NECA 102.
E. Install PVC-coated galvanized steel rigid metal conduit (RMC) using only tools approved by the

manufacturer.
F. Install liquidtight flexible nonmetallic conduit (LFNC) in accordance with NECA 111.
G. Conduit Routing:

1. Unless dimensioned, conduit routing indicated is diagrammatic.
2. When conduit destination is indicated without specific routing, determine exact routing

required.
3. Conceal all conduits unless specifically indicated to be exposed.
4. Conduits in the following areas may be exposed, unless otherwise indicated:

a. Electrical rooms.
b. Mechanical equipment rooms.
c. Within joists in areas with no ceiling.

5. Unless otherwise approved, do not route conduits exposed:
a. Across floors.
b. Across roofs.
c. Across top of parapet walls.
d. Across building exterior surfaces.

6. Conduits installed underground or embedded in concrete may be routed in the shortest
possible manner unless otherwise indicated. Route all other conduits parallel or
perpendicular to building structure and surfaces, following surface contours where
practical.

7. Arrange conduit to maintain adequate headroom, clearances, and access.
8. Arrange conduit to provide no more than the equivalent of four 90 degree bends between

pull points.
9. Arrange conduit to provide no more than 150 feet between pull points.
10. Route conduits above water and drain piping where possible.
11. Arrange conduit to prevent moisture traps. Provide drain fittings at low points and at

sealing fittings where moisture may collect.
12. Maintain minimum clearance of 6 inches between conduits and piping for other systems.
13. Maintain minimum clearance of 12 inches between conduits and hot surfaces. This

includes, but is not limited to:
a. Heaters.
b. Hot water piping.
c. Flues.

14. Group parallel conduits in the same area together on a common rack.
H. Conduit Support:

1. Secure and support conduits in accordance with NFPA 70 and Section 26 05 29 using
suitable supports and methods approved by the authority having jurisdiction.

2. Provide required vibration isolation and/or seismic controls in accordance with Section 26
05 48.
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3. Provide independent support from building structure. Do not provide support from piping,
ductwork, or other systems.

4. Installation Above Suspended Ceilings:  Do not provide support from ceiling support
system. Do not provide support from ceiling grid or allow conduits to lay on ceiling tiles.

5. Use conduit strap to support single surface-mounted conduit.
a. Use clamp back spacer with conduit strap for damp and wet locations to provide

space between conduit and mounting surface.
6. Use metal channel (strut) with accessory conduit clamps to support multiple parallel

surface-mounted conduits.
7. Use conduit clamp to support single conduit from beam clamp or threaded rod.
8. Use trapeze hangers assembled from threaded rods and metal channel (strut) with

accessory conduit clamps to support multiple parallel suspended conduits.
9. Use non-penetrating rooftop supports to support conduits routed across rooftops (only

where approved).
10. Use of spring steel conduit clips for support of conduits is not permitted.
11. Where conduit support intervals specified in NFPA 70 and NECA standards differ, comply

with the most stringent requirements.
I. Connections and Terminations:

1. Use approved zinc-rich paint or conduit joint compound on field-cut threads of galvanized
steel conduits prior to making connections.

2. Where two threaded conduits must be joined and neither can be rotated, use three-piece
couplings or split couplings. Do not use running threads.

3. Use suitable adapters where required to transition from one type of conduit to another.
4. Provide drip loops for liquidtight flexible conduit connections to prevent drainage of liquid

into connectors.
5. Terminate threaded conduits in boxes and enclosures using threaded hubs or double lock

nuts for dry locations and raintight hubs for wet locations.
6. Where spare conduits stub up through concrete floors and are not terminated in a box or

enclosure, provide threaded couplings equipped with threaded plugs set flush with
finished floor.

7. Provide insulating bushings or insulated throats at all conduit terminations to protect
conductors.

8. Secure joints and connections to provide maximum mechanical strength and electrical
continuity.

J. Penetrations:
1. Do not penetrate or otherwise notch or cut structural members, including footings and

grade beams, without approval of Structural Engineer.
2. Make penetrations perpendicular to surfaces unless otherwise indicated.
3. Provide sleeves for penetrations as indicated or as required to facilitate installation. Set

sleeves flush with exposed surfaces unless otherwise indicated or required.
4. Conceal bends for conduit risers emerging above ground.
5. Seal interior of conduits entering the building from underground at first accessible point to

prevent entry of moisture and gases.
6. Provide suitable modular seal where conduits penetrate exterior wall below grade.
7. Where conduits penetrate waterproof membrane, seal as required to maintain integrity of

membrane.
8. Make penetrations for roof-mounted equipment within associated equipment openings and

curbs where possible to minimize roofing system penetrations. Where penetrations are
necessary, seal as indicated or as required to preserve integrity of roofing system and
maintain roof warranty. Include proposed locations of penetrations and methods for
sealing with submittals.

9. Install firestopping to preserve fire resistance rating of partitions and other elements.
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K. Hazardous (Classified) Locations:  Where conduits cross boundaries of hazardous (classified)
locations, provide sealing fittings located as indicated or in accordance with NFPA 70.

L. Conduit Movement Provisions:  Where conduits are subject to movement, provide expansion
and expansion/deflection fittings to prevent damage to enclosed conductors or connected
equipment. This includes, but is not limited to:
1. Where conduits cross structural joints intended for expansion, contraction, or deflection.
2. Where conduits are subject to earth movement by settlement or frost.

M. Condensation Prevention:  Where conduits cross barriers between areas of potential
substantial temperature differential, provide sealing fitting or approved sealing compound at an
accessible point near the penetration to prevent condensation. This includes, but is not limited
to:
1. Where conduits pass from outdoors into conditioned interior spaces.
2. Where conduits pass from unconditioned interior spaces into conditioned interior spaces.

N. Provide pull string in all empty conduits and in conduits where conductors and cables are to be
installed by others. Leave minimum slack of 12 inches at each end.

O. Provide grounding and bonding in accordance with Section 26 05 26.
P. Identify conduits in accordance with Section 26 05 53.

3.03 FIELD QUALITY CONTROL
A. Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by

manufacturer. Replace components that exhibit signs of corrosion.
B. Where coating of PVC-coated galvanized steel rigid metal conduit (RMC) contains cuts or

abrasions, repair in accordance with manufacturer's instructions.
C. Correct deficiencies and replace damaged or defective conduits.

3.04 CLEANING
A. Clean interior of conduits to remove moisture and foreign matter.

3.05 PROTECTION
A. Immediately after installation of conduit, use suitable manufactured plugs to provide protection

from entry of moisture and foreign material and do not remove until ready for installation of
conductors.

END OF SECTION
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SECTION 26 05 33.16
BOXES FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL
1.01 SECTION INCLUDES

A. Outlet and device boxes up to 100 cubic inches, including those used as junction and pull
boxes.

B. Cabinets and enclosures, including junction and pull boxes larger than 100 cubic inches.
C. Accessories.

1.02 RELATED REQUIREMENTS
A. Section 26 05 26 - Grounding and Bonding for Electrical Systems.
B. Section 26 05 29 - Hangers and Supports for Electrical Systems.
C. Section 26 05 33.13 - Conduit for Electrical Systems:

1. Conduit bodies and other fittings.
2. Additional requirements for locating boxes to limit conduit length and/or number of bends

between pulling points.
D. Section 26 05 48 - Vibration and Seismic Controls for Electrical Systems.
E. Section 26 05 53 - Identification for Electrical Systems:  Identification products and

requirements.
F. Section 26 27 26 - Wiring Devices:

1. Wall plates.
2. Additional requirements for locating boxes for wiring devices.

1.03 REFERENCE STANDARDS
A. NECA 1 - Standard for Good Workmanship in Electrical Construction.
B. NECA 130 - Standard for Installing and Maintaining Wiring Devices.
C. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic

Tubing, and Cable.
D. NEMA OS 1 - Sheet-Steel Outlet Boxes, Device Boxes, Covers, and Box Supports.
E. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).
F. NFPA 70 - National Electrical Code.
G. SCTE 77 - Specification for Underground Enclosure Integrity.
H. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations.
I. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations.
J. UL 508A - UL Standard for Safety Industrial Control Panels.
K. UL 514A - Metallic Outlet Boxes.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate the work with other trades to avoid placement of ductwork, piping, equipment,
or other potential obstructions within the dedicated equipment spaces and working
clearances for electrical equipment required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

3. Coordinate minimum sizes of boxes with the actual installed arrangement of conductors,
clamps, support fittings, and devices, calculated according to NFPA 70.

4. Coordinate minimum sizes of pull boxes with the actual installed arrangement of
connected conduits, calculated according to NFPA 70.
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5. Coordinate the placement of boxes with millwork, furniture, devices, equipment, etc.
installed under other sections or by others.

6. Coordinate the work with other trades to preserve insulation integrity.
7. Coordinate the work with other trades to provide walls suitable for installation of flush-

mounted boxes where indicated.
8. Notify Engineer of any conflicts with or deviations from Contract Documents. Obtain

direction before proceeding with work.
1.05 SUBMITTALS

A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for cabinets
and enclosures, boxes for hazardous (classified) locations, floor boxes, and underground
boxes/enclosures.
1. Underground Boxes/Enclosures:  Include reports for load testing in accordance with SCTE

77 certified by a professional engineer or an independent testing agency upon request.
B. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use

stipulated by product testing agency.  Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

C. Maintenance Materials:   Furnish the following for Owner's use in maintenance of project.
1. Keys for Lockable Enclosures:  Two of each different key.

1.06 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
B. Maintain at the project site a copy of each referenced document that prescribes execution

requirements.
1.07 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.
PART 2 - PRODUCTS
2.01 BOXES

A. General Requirements:
1. Do not use boxes and associated accessories for applications other than as permitted by

NFPA 70 and product listing.
2. Provide all boxes, fittings, supports, and accessories required for a complete raceway

system and to accommodate devices and equipment to be installed.
3. Provide products listed, classified, and labeled as suitable for the purpose intended.
4. Where box size is not indicated, size to comply with NFPA 70 but not less than applicable

minimum size requirements specified.
5. Provide grounding terminals within boxes where equipment grounding conductors

terminate.
B. Outlet and Device Boxes Up to 100 cubic inches, Including Those Used as Junction and Pull

Boxes:
1. Use sheet-steel boxes for dry locations unless otherwise indicated or required.
2. Use cast iron boxes or cast aluminum boxes for damp or wet locations unless otherwise

indicated or required; furnish with compatible weatherproof gasketed covers.
3. Use suitable concrete type boxes where flush-mounted in concrete.
4. Use suitable masonry type boxes where flush-mounted in masonry walls.
5. Use raised covers suitable for the type of wall construction and device configuration where

required.
6. Use shallow boxes where required by the type of wall construction.
7. Do not use "through-wall" boxes designed for access from both sides of wall.
8. Sheet-Steel Boxes:  Comply with NEMA OS 1, and list and label as complying with UL

514A.
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9. Cast Metal Boxes:  Comply with NEMA FB 1, and list and label as complying with UL
514A; furnish with threaded hubs.

10. Boxes for Supporting Luminaires and Ceiling Fans:  Listed as suitable for the type and
weight of load to be supported; furnished with fixture stud to accommodate mounting of
luminaire where required.

11. Boxes for Ganged Devices:  Use multigang boxes of single-piece construction. Do not use
field-connected gangable boxes unless specifically indicated or permitted.

12. Minimum Box Size, Unless Otherwise Indicated:
a. Wiring Devices (Other Than Communications Systems Outlets):  4 inch square by 1-

1/2 inch deep (100 by 38 mm) trade size.
b. Ceiling Outlets:  4 inch octagonal or square by 1-1/2 inch deep (100 by 38 mm) trade

size.
13. Wall Plates:  Comply with Section 26 27 26.
14. Manufacturers:

a. Hubbell Incorporated; Bell Products
b. Hubbell Incorporated; RACO Products
c. O-Z/Gedney, a brand of Emerson Electric Co
d. Thomas & Betts Corporation

C. Cabinets and Enclosures, Including Junction and Pull Boxes Larger Than 100 cubic inches:
1. Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E, or UL

508A.
2. NEMA 250 Environment Type, Unless Otherwise Indicated:

a. Indoor Clean, Dry Locations:  Type 1, painted steel.
b. Outdoor Locations:  Type 3R, painted steel.

3. Junction and Pull Boxes Larger Than 100 cubic inches:
a. Provide screw-cover or hinged-cover enclosures unless otherwise indicated.
b. Boxes 6 square feet and Larger:  Provide sectionalized screw-cover or hinged-cover

enclosures.
4. Cabinets and Hinged-Cover Enclosures, Other Than Junction and Pull Boxes:

a. Provide lockable hinged covers, all locks keyed alike unless otherwise indicated.
b. Back Panels:  Painted steel, removable.
c. Terminal Blocks:  Provide voltage/current ratings and terminal quantity suitable for

purpose indicated, with 25 percent spare terminal capacity.
5. Finish for Painted Steel Enclosures:  Manufacturer's standard grey unless otherwise

indicated.
6. Manufacturers:

a. Cooper B-Line, a division of Eaton Corporation
b. Hoffman, a brand of Pentair Technical Products
c. Hubbell Incorporated; Wiegmann Products

2.02 ACCESSORIES
A. Flashing Panels for Exterior Wall Penetrations:  Premanufactured components and accessories

as required to preserve integrity of building envelope; suitable for boxes and facade materials
to be installed.
1. Manufacturers:

a. Quickflash Weatherproofing Products, Inc:  www.quickflashproducts.com/#sle.
PART 3 - EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that mounting surfaces are ready to receive boxes.
C. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
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A. Install products in accordance with manufacturer's instructions.
B. Install boxes in accordance with NECA 1 (general workmanship) and, where applicable, NECA

130, including mounting heights specified in those standards where mounting heights are not
indicated.

C. Arrange equipment to provide minimum clearances in accordance with manufacturer's
instructions and NFPA 70.

D. Provide separate boxes for emergency power and normal power systems.
E. Unless otherwise indicated, provide separate boxes for line voltage and low voltage systems.
F. Flush-mount boxes in finished areas unless specifically indicated to be surface-mounted.
G. Unless otherwise indicated, boxes may be surface-mounted where exposed conduits are

indicated or permitted.
H. Box Locations:

1. Locate boxes to be accessible.
2. Unless dimensioned, box locations indicated are approximate.
3. Locate boxes as required for devices installed under other sections or by others.

a. Switches, Receptacles, and Other Wiring Devices:  Comply with Section 26 27 26.
4. Locate boxes so that wall plates do not span different building finishes.
5. Locate boxes so that wall plates do not cross masonry joints.
6. Unless otherwise indicated, where multiple outlet boxes are installed at the same location

at different mounting heights, install along a common vertical center line.
7. Do not install flush-mounted boxes on opposite sides of walls back-to-back. Provide

minimum 6 inches horizontal separation unless otherwise indicated.
8. Acoustic-Rated Walls:  Do not install flush-mounted boxes on opposite sides of walls

back-to-back; provide minimum 24 inches horizontal separation.
9. Fire Resistance Rated Walls:  Install flush-mounted boxes such that the required fire

resistance will not be reduced.
a. Do not install flush-mounted boxes on opposite sides of walls back-to-back; provide

minimum 24 inches separation where wall is constructed with individual
noncommunicating stud cavities or protect both boxes with listed putty pads.

b. Do not install flush-mounted boxes with area larger than 16 square inches or such
that the total aggregate area of openings exceeds 100 square inches for any 100
square feet of wall area.

10. Locate junction and pull boxes as indicated, as required to facilitate installation of
conductors, and to limit conduit length and/or number of bends between pulling points in
accordance with Section 26 05 33.13.

11. Locate junction and pull boxes in the following areas, unless otherwise indicated or
approved by the Architect:
a. Concealed above accessible suspended ceilings.
b. Within joists in areas with no ceiling.
c. Electrical rooms.
d. Mechanical equipment rooms.

I. Box Supports:
1. Secure and support boxes in accordance with NFPA 70 and Section 26 05 29 using

suitable supports and methods approved by the authority having jurisdiction.
2. Provide required seismic controls in accordance with Section 26 05 48.
3. Provide independent support from building structure except for cast metal boxes (other

than boxes used for fixture support) supported by threaded conduit connections in
accordance with NFPA 70. Do not provide support from piping, ductwork, or other
systems.

4. Installation Above Suspended Ceilings:  Do not provide support from ceiling grid or ceiling
support system.
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J. Install boxes plumb and level.
K. Flush-Mounted Boxes:

1. Install boxes in noncombustible materials such as concrete, tile, gypsum, plaster, etc. so
that front edge of box or associated raised cover is not set back from finished surface
more than 1/4 inch or does not project beyond finished surface.

2. Install boxes in combustible materials such as wood so that front edge of box or
associated raised cover is flush with finished surface.

3. Repair rough openings around boxes in noncombustible materials such as concrete, tile,
gypsum, plaster, etc. so that there are no gaps or open spaces greater than 1/8 inch at the
edge of the box.

L. Install boxes as required to preserve insulation integrity.
M. Install permanent barrier between ganged wiring devices when voltage between adjacent

devices exceeds 300 V.
N. Install firestopping to preserve fire resistance rating of partitions and other elements.
O. Close unused box openings.
P. Install blank wall plates on junction boxes and on outlet boxes with no devices or equipment

installed or designated for future use.
Q. Provide grounding and bonding in accordance with Section 26 05 26.
R. Identify boxes in accordance with Section 26 05 53.

3.03 CLEANING
A. Clean interior of boxes to remove dirt, debris, plaster and other foreign material.

3.04 PROTECTION
A. Immediately after installation, protect boxes from entry of moisture and foreign material until

ready for installation of conductors.
END OF SECTION
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SECTION 26 05 53
IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL
1.01 SECTION INCLUDES

A. Electrical identification requirements.
B. Identification nameplates and labels.
C. Wire and cable markers.
D. Voltage markers.
E. Underground warning tape.
F. Warning signs and labels.

1.02 RELATED REQUIREMENTS
A. Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables:  Color coding for

power conductors and cables 600 V and less; vinyl color coding electrical tape.
B. Section 26 23 00 - Low-Voltage Switchgear:  Factory-installed mimic bus.

1.03 REFERENCE STANDARDS
A. NFPA 70 - National Electrical Code.
B. NFPA 70E - Standard for Electrical Safety in the Workplace.
C. UL 969 - Marking and Labeling Systems.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Verify final designations for equipment, systems, and components to be identified prior to
fabrication of identification products.

B. Sequencing:
1. Do not conceal items to be identified, in locations such as above suspended ceilings, until

identification products have been installed.
2. Do not install identification products until final surface finishes and painting are complete.

1.05 SUBMITTALS
A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for each

product.
B. Shop Drawings:  Provide schedule of items to be identified indicating proposed designations,

materials, legends, and formats.
1.06 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.
1.07 FIELD CONDITIONS

A. Do not install adhesive products when ambient temperature is lower than recommended by
manufacturer.

PART 2 - PRODUCTS
2.01 IDENTIFICATION REQUIREMENTS

A. Existing Work:  Unless specifically excluded, identify existing elements to remain that are not
already identified in accordance with specified requirements.

B. Identification for Equipment:
1. Use identification nameplate to identify each piece of electrical distribution and control

equipment and associated sections, compartments, and components.
a. Switchgear:
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1) Identify ampere rating.
2) Identify voltage and phase.
3) Identify power source and circuit number. Include location when not within sight

of equipment.
4) Use ​​identification nameplate ​​ to identify load(s) served for each branch device. ​

Identify spares and spaces. ​
b. Switchboards:

1) Identify ampere rating.
2) Identify voltage and phase.
3) Identify power source and circuit number. Include location when not within sight

of equipment.
4) Use ​​identification nameplate ​​ to identify load(s) served for each branch device. ​

Identify spares and spaces. ​
c. Panelboards:

1) Identify ampere rating.
2) Identify voltage and phase.
3) Identify power source and circuit number. Include location when not within sight

of equipment.
4) Identify main overcurrent protective device. Use identification label for

panelboards with a door. For power distribution panelboards without a door, use
identification nameplate.

5) Use typewritten circuit directory to identify load(s) served for panelboards with a
door. Identify spares and spaces using pencil.

6) For power panelboards without a door, use ​​identification nameplate ​​ to identify
load(s) served for each branch device. ​ Identify spares and spaces. ​

d. Transformers:
1) Identify kVA rating.
2) Identify voltage and phase for primary and secondary.
3) Identify power source and circuit number. Include location when not within sight

of equipment.
4) Identify load(s) served. Include location when not within sight of equipment.

e. Enclosed switches, circuit breakers, and motor controllers:
1) Identify voltage and phase.
2) Identify power source and circuit number. Include location when not within sight

of equipment.
3) Identify load(s) served. Include location when not within sight of equipment.

2. Service Equipment:
a. Use identification nameplate to identify each service disconnecting means.

3. Available Fault Current Documentation:  Use identification label to identify the available
fault current and date calculations were performed at locations requiring documentation by
NFPA 70 including but not limited to the following.
a. Service equipment.
b. Industrial machinery.

4. Arc Flash Hazard Warning Labels:  Use warning labels to identify arc flash hazards for
electrical equipment, such as switchboards, panelboards, industrial control panels, meter
socket enclosures, and motor control centers that are likely to require examination,
adjustment, servicing, or maintenance while energized.
a. Minimum Size:  3.5 by 5 inches.
b. Legend:  Include orange header that reads "WARNING", followed by the word

message "Arc Flash and Shock Hazard; Appropriate PPE Required; Do not operate
controls or open covers without appropriate personal protection equipment; Failure to
comply may result in injury or death; Refer to NFPA 70E for minimum PPE
requirements" or approved equivalent.

c. Service Equipment:  Include the following information in accordance with NFPA 70.
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1) Nominal system voltage.
2) Available fault current.
3) Clearing time of service overcurrent protective device(s).
4) Date label applied.

C. Identification for Conductors and Cables:
1. Color Coding for Power Conductors 600 V and Less:  Comply with Section 26 05 19.
2. Use identification nameplate or identification label to identify color code for ungrounded

and grounded power conductors inside door or enclosure at each piece of feeder or
branch-circuit distribution equipment when premises has feeders or branch circuits served
by more than one nominal voltage system.

3. Use wire and cable markers to identify circuit number or other designation indicated for
power, control, and instrumentation conductors and cables at the following locations:

4. Use underground warning tape to identify direct buried cables.
D. Identification for Raceways:

1. Use voltage markers or color-coded bands to identify systems other than normal power
system for accessible conduits at maximum intervals of 20 feet.
a. Color-Coded Bands:  Use field-painting or vinyl color coding electrical tape to mark

bands 3 inches wide.
1) Color Code:
2) Vinyl Color Coding Electrical Tape:  Comply with Section 26 05 19.

2. Use underground warning tape to identify underground raceways.
2.02 IDENTIFICATION NAMEPLATES AND LABELS

A. Identification Nameplates:
1. Manufacturers:

a. Brimar Industries, Inc
b. Kolbi Pipe Marker Co
c. Seton Identification Products

2. Materials:
a. Indoor Clean, Dry Locations:  Use plastic nameplates.
b. Outdoor Locations:  Use plastic, stainless steel, or aluminum nameplates suitable for

exterior use.
3. Plastic Nameplates:  Two-layer or three-layer laminated acrylic or electrically non-

conductive phenolic with beveled edges; minimum thickness of 1/16 inch; engraved text.
4. Stainless Steel Nameplates:  Minimum thickness of 1/32 inch; engraved or laser-etched

text.
5. Aluminum Nameplates:  Anodized; minimum thickness of 1/32 inch; engraved or laser-

etched text.
6. Mounting Holes for Mechanical Fasteners:  Two, centered on sides for sizes up to 1 inch

high; Four, located at corners for larger sizes.
B. Identification Labels:

1. Manufacturers:
a. Brady Corporation:
b. Brother International Corporation
c. Panduit Corp

2. Materials:  Use self-adhesive laminated plastic labels; UV, chemical, water, heat, and
abrasion resistant.

3. Text:  Use factory pre-printed or machine-printed text. Do not use handwritten text unless
otherwise indicated.

C. Format for Equipment Identification:
1. Minimum Size:  1 inch by 2.5 inches.
2. Legend:

a. System designation where applicable:
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1) Emergency Power System:  Identify with text "EMERGENCY".
2) Fire Alarm System:  Identify with text "FIRE ALARM".

b. Equipment designation or other approved description.
3. Text: All capitalized unless otherwise indicated.
4. Minimum Text Height:

a. System Designation:  1 inch.
b. Equipment Designation:  1/2 inch.

5. Color:
a. Normal Power System: White text on black background.
b. Fire Alarm System:  White text on red background.

D. Format for General Information and Operating Instructions:
1. Minimum Size:  1 inch by 2.5 inches.
2. Legend:  Include information or instructions indicated or as required for proper and safe

operation and maintenance.
3. Text: All capitalized unless otherwise indicated.
4. Minimum Text Height:  1/4 inch.
5. Color:  Black text on white background unless otherwise indicated.

2.03 WIRE AND CABLE MARKERS
A. Manufacturers:

1. Brady Corporation
2. HellermannTyton ​​​
3. Panduit Corp ​​​

B. Markers for Conductors and Cables:  Use wrap-around self-adhesive vinyl cloth, wrap-around
self-adhesive vinyl self-laminating, heat-shrink sleeve, plastic sleeve, plastic clip-on, or vinyl
split sleeve type markers suitable for the conductor or cable to be identified.

C. Markers for Conductor and Cable Bundles:  Use plastic marker tags secured by nylon cable
ties.

D. Legend:  Power source and circuit number or other designation indicated.
E. Text:  Use factory pre-printed or machine-printed text, all capitalized unless otherwise indicated.
F. Minimum Text Height:  1/8 inch.
G. Color:  Black text on white background unless otherwise indicated.

2.04 VOLTAGE MARKERS
A. Markers for Conduits:  Use factory pre-printed self-adhesive vinyl, self-adhesive vinyl cloth, or

vinyl snap-around type markers.
B. Minimum Size:

1. Markers for Conduits:  As recommended by manufacturer for conduit size to be identified.
C. Legend:

1. Markers for System Identification:
D. Color:  Black text on orange background unless otherwise indicated.

2.05 UNDERGROUND WARNING TAPE
A. Manufacturers:

1. Brady Corporation ​
2. Brimar Industries, Inc​
3. Seton Identification Products ​

B. Materials:  Use non-detectable type polyethylene tape suitable for direct burial, unless
otherwise indicated.
1. Exception:  Use foil-backed detectable type tape where required by serving utility or where

directed by Owner.
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C. Non-detectable Type Tape:  6 inches wide, with minimum thickness of 4 mil.
D. Foil-backed Detectable Type Tape:  3 inches wide, with minimum thickness of 5 mil, unless

otherwise required for proper detection.
E. Legend:  Type of service, continuously repeated over full length of tape.
F. Color:

2.06 WARNING SIGNS AND LABELS
A. Manufacturers:

1. Brimar Industries, Inc​
2. Clarion Safety Systems, LLC ​
3. Seton Identification Products ​

B. Comply with ANSI Z535.2 or ANSI Z535.4 as applicable.
C. Warning Signs:

1. Materials:
2. Minimum Size:  7 by 10 inches unless otherwise indicated.

D. Warning Labels:
1. Materials:  Use factory pre-printed or machine-printed self-adhesive polyester or self-

adhesive vinyl labels; UV, chemical, water, heat, and abrasion resistant; produced using
materials recognized to UL 969.

2. Machine-Printed Labels:  Use thermal transfer process printing machines and accessories
recommended by label manufacturer.

3. Minimum Size:  2 by 4 inches unless otherwise indicated.
PART 3 - EXECUTION
3.01 PREPARATION

A. Clean surfaces to receive adhesive products according to manufacturer's instructions.
3.02 INSTALLATION

A. Install products in accordance with manufacturer's instructions.
B. Install identification products to be plainly visible for examination, adjustment, servicing, and

maintenance. Unless otherwise indicated, locate products as follows:
1. Surface-Mounted Equipment:  Enclosure front.
2. Flush-Mounted Equipment:  Inside of equipment door.
3. Free-Standing Equipment:  Enclosure front; also enclosure rear for equipment with rear

access.
4. Elevated Equipment:  Legible from the floor or working platform.
5. Branch Devices:  Adjacent to device.
6. Interior Components:  Legible from the point of access.
7. Conduits:  Legible from the floor.
8. Conductors and Cables:  Legible from the point of access.

C. Install identification products centered, level, and parallel with lines of item being identified.
D. Secure nameplates to exterior surfaces of enclosures using stainless steel screws and to

interior surfaces using self-adhesive backing or epoxy cement.
E. Install self-adhesive labels and markers to achieve maximum adhesion, with no bubbles or

wrinkles and edges properly sealed.
F. Install underground warning tape above buried lines with one tape per trench at 3 inches below

finished grade.
G. Mark all handwritten text, where permitted, to be neat and legible.

3.03 FIELD QUALITY CONTROL
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A. Replace self-adhesive labels and markers that exhibit bubbles, wrinkles, curling or other signs
of improper adhesion.

END OF SECTION



ATU West Campus Chilled Water Loop Construction Documents
October 2024

Wiring Connections   26 05 83 - 1  

SECTION 26 05 83
WIRING CONNECTIONS

PART 1 - GENERAL
1.01 SECTION INCLUDES

A. Electrical connections to equipment.
1.02 RELATED REQUIREMENTS

A. Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables.
B. Section 26 05 33.13 - Conduit for Electrical Systems.
C. Section 26 05 33.16 - Boxes for Electrical Systems.
D. Section 26 27 26 - Wiring Devices.
E. Section 26 28 16.16 - Enclosed Switches.
F. Section 26 29 13 - Enclosed Controllers.

1.03 REFERENCE STANDARDS
A. NEMA WD 1 - General Color Requirements for Wiring Devices.
B. NEMA WD 6 - Wiring Devices - Dimensional Specifications.
C. NFPA 70 - National Electrical Code.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Obtain and review shop drawings, product data, manufacturer's wiring diagrams, and
manufacturer's instructions for equipment furnished under other sections.

2. Determine connection locations and requirements.
B. Sequencing:

1. Install rough-in of electrical connections before installation of equipment is required.
2. Make electrical connections before required start-up of equipment.

1.05 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
B. Products:  Listed, classified, and labeled as suitable for the purpose intended.

PART 2 - PRODUCTS
2.01 MATERIALS

A. Cords and Caps:  NEMA WD 6; match receptacle configuration at outlet provided for
equipment.
1. Colors:  Comply with NEMA WD 1.
2. Cord Construction:  NFPA 70, Type SO, multiconductor flexible cord with identified

equipment grounding conductor, suitable for use in damp locations.
3. Size:  Suitable for connected load of equipment, length of cord, and rating of branch circuit

overcurrent protection.
B. Disconnect Switches:  As specified in Section 26 28 16.16 and in individual equipment

sections.
C. Wiring Devices:  As specified in Section 26 27 26.
D. Flexible Conduit:  As specified in Section 26 05 33.13.
E. Wire and Cable:  As specified in Section 26 05 19.
F. Boxes:  As specified in Section 26 05 33.16.

PART 3 - EXECUTION
3.01 EXAMINATION



ATU West Campus Chilled Water Loop Construction Documents
October 2024

Wiring Connections   26 05 83 - 2  

A. Verify that equipment is ready for electrical connection, wiring, and energization.
3.02 ELECTRICAL CONNECTIONS

A. Make electrical connections in accordance with equipment manufacturer's instructions.
B. Make conduit connections to equipment using flexible conduit.  Use liquidtight flexible conduit

with watertight connectors in damp or wet locations.
C. Connect heat producing equipment using wire and cable with insulation suitable for

temperatures encountered.
D. Provide receptacle outlet to accommodate connection with attachment plug.
E. Provide cord and cap where field-supplied attachment plug is required.
F. Install suitable strain-relief clamps and fittings for cord connections at outlet boxes and

equipment connection boxes.
G. Install disconnect switches, controllers, control stations, and control devices to complete

equipment wiring requirements.
H. Install terminal block jumpers to complete equipment wiring requirements.
I. Install interconnecting conduit and wiring between devices and equipment to complete

equipment wiring requirements.
END OF SECTION
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SECTION 26 21 00
LOW-VOLTAGE ELECTRICAL SERVICE ENTRANCE

PART 1 - GENERAL
1.01 SECTION INCLUDES

A. Electrical service requirements.
1.02 RELATED REQUIREMENTS

A. Section 03 30 00 - Cast-in-Place Concrete:  Materials and installation requirements for cast-in-
place concrete equipment pads.

B. Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables.
C. Section 26 05 26 - Grounding and Bonding for Electrical Systems.
D. Section 26 05 29 - Hangers and Supports for Electrical Systems.
E. Section 26 05 33.13 - Conduit for Electrical Systems.
F. Section 26 05 53 - Identification for Electrical Systems:  Identification products and

requirements.
G. Section 26 23 00 - Low-Voltage Switchgear:  Service entrance equipment.
H. Section 26 24 13 - Switchboards:  Service entrance equipment.
I. Section 26 24 16 - Panelboards:  Service entrance equipment.
J. Section 26 28 16.16 - Enclosed Switches:  Service entrance equipment.
K. Section 26 36 00 - Transfer Switches:  Service entrance equipment.
L. Section 26 43 00 - Surge Protective Devices:  Service entrance surge protective devices.
M. Section 31 23 16 - Excavation.
N. Section 31 23 16.13 - Trenching:  Excavating, bedding, and backfilling.
O. Section 31 23 23 - Fill:  Bedding and backfilling.
P. Section 33 71 19 - Electrical Underground Ducts, Ductbanks, and Manholes.

1.03 DEFINITIONS
A. Service Point:  The point of connection between the facilities of the serving utility and the

premises wiring as defined in NFPA 70, and as designated by the Utility Company.
1.04 REFERENCE STANDARDS

A. IEEE C2 - National Electrical Safety Code.
B. NECA 1 - Standard for Good Workmanship in Electrical Construction.
C. NFPA 70 - National Electrical Code.

1.05 ADMINISTRATIVE REQUIREMENTS
A. No later than two weeks following date of the Agreement, notify Utility Company of anticipated

date of service.
B. Coordination:

1. Verify the following with Utility Company representative:
a. Utility Company requirements, including division of responsibility.
b. Exact location and details of utility point of connection.
c. Utility easement requirements.
d. Utility Company charges associated with providing service.

2. Coordinate the work with other trades to avoid placement of other utilities or obstructions
within the spaces dedicated for electrical service and associated equipment.

3. Coordinate arrangement of service entrance equipment with the dimensions and
clearance requirements of the actual equipment to be installed.
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4. Coordinate the work with other installers to provide communication lines required for Utility
Company meters.

5. Notify Engineer of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

C. Arrange for Utility Company to provide permanent electrical service.  Prepare and submit
documentation required by Utility Company.

D. Utility Company charges associated with providing permanent service to be ​paid by Contractor. ​.
E. Preinstallation Meeting:  Convene one week prior to commencing work of this section to review

service requirements and details with Utility Company representative.
F. Scheduling:

1. Where work of this section involves interruption of existing electrical service, arrange
service interruption with Owner.

2. Arrange for inspections necessary to obtain Utility Company approval of installation.
1.06 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Project Record Documents:  Record actual locations of equipment and installed service routing.

1.07 QUALITY ASSURANCE
A. Comply with the following:

1. IEEE C2 (National Electrical Safety Code).
2. NFPA 70 (National Electrical Code).
3. The requirements of the Utility Company.

B. Products:  Listed, classified, and labeled as suitable for the purpose intended.
1.08 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.
B. Store products indoors in a clean, dry space having a uniform temperature to prevent

condensation (including outdoor rated products which are not weatherproof until completely
and properly installed).  Maintain factory wrapping or provide an additional heavy canvas or
heavy plastic cover to protect units from dirt, water, construction debris, and traffic.

C. Handle products carefully to avoid damage to internal components, enclosure, and finish.
PART 2 - PRODUCTS
2.01 ELECTRICAL SERVICE REQUIREMENTS

A. Provide new electrical service consisting of all required conduits, conductors, equipment,
metering provisions, supports, accessories, etc. as necessary for connection between Utility
Company point of supply and service entrance equipment.

B. Electrical Service Characteristics:  As indicated on drawings.
C. Utility Company:  ​To be determined by Contractor ​.
D. Division of Responsibility:

1. Pad-Mounted Utility Transformers:
a. Transformer Vaults and Pads:  Furnished and installed by Contractor per Utility

Company requirements.
b. Transformers:  Furnished and installed by Utility Company.
c. Transformer Grounding Provisions:  Furnished and installed by Contractor per Utility

Company requirements.
d. Primary:

1) Trenching and Backfilling:  Provided by Contractor.
2) Conduits:  Furnished and installed by Contractor.
3) Conductors:  Furnished and installed by Utility Company.
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e. Secondary:
1) Trenching and Backfilling:  Provided by Contractor.
2) Conduits:  Furnished and installed by Contractor.
3) Conductors:  Furnished and installed by Contractor (Service Point at

transformer).
2. Pole-Mounted Utility Transformers:

a. Utility Poles:  Furnished and installed by Utility Company.
b. Transformers:  Furnished and installed by Utility Company.
c. Transformer Grounding Provisions:  Furnished and installed by Utility Company.
d. Primary:  Furnished and installed by Utility Company.
e. Secondary - Underground Service:

1) Conduits:  Furnished and installed by Contractor.
2) Conductors:  Furnished and installed by Contractor (Service Point at utility pole).

f. Secondary - Overhead Service:
1) Conduits/Service Masts:  Furnished and installed by Contractor.
2) Conductors:  Furnished and installed by Contractor (Service Point at service

mast).
3. Terminations at Service Point:  Provided by Utility Company.
4. Metering Provisions:

a. Meter Bases:  Furnished and installed by Contractor per Utility Company
requirements.

b. Metering Transformer Cabinets:  Furnished and installed by Contractor per Utility
Company requirements.

c. Metering Compartments in Service Entrance Equipment:  Furnished and installed by
Contractor per Utility Company requirements.

d. Metering Transformers:  Furnished and installed by Utility Company.
e. Conduits Between Metering Transformers and Meters:  Furnished and installed by

Contractor per Utility Company requirements.
f. Wiring Between Metering Transformers and Meters:  Furnished and installed by

Utility Company.
g. Communications Conduits for Meters:  Furnished and installed by Contractor per

Utility Company requirements.
E. Products Furnished by Contractor:  Comply with Utility Company requirements.

PART 3 - EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that ratings and configurations of service entrance equipment are consistent with the

indicated requirements.
C. Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION
A. Verify and mark locations of existing underground utilities.

3.03 INSTALLATION
A. Install products in accordance with manufacturer's instructions and Utility Company

requirements.
B. Perform work in accordance with NECA 1 (general workmanship).
C. Arrange equipment to provide minimum clearances and required maintenance access.
D. Provide required trenching and backfilling in accordance with Section 31 23 16 and Section 31

23 23.
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E. Construct cast-in-place concrete pads for utility equipment in accordance with Utility Company
requirements and Section 03 30 00.

F. Provide required protective bollards in accordance with Utility Company requirements.
G. Provide required support and attachment components in accordance with Section 26 05 29.
H. Provide grounding and bonding for service entrance equipment in accordance with Section 26

05 26.
I. Identify service entrance equipment, including main service disconnect(s) in accordance with

Section 26 05 53.
3.04 PROTECTION

A. Protect installed equipment from subsequent construction operations.
END OF SECTION
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SECTION 26 22 00
LOW-VOLTAGE TRANSFORMERS

PART 1 - GENERAL
1.01 SECTION INCLUDES

A. General purpose transformers.
1.02 RELATED REQUIREMENTS

A. Section 03 30 00 - Cast-in-Place Concrete: Concrete equipment pads.
B. Section 26 05 26 - Grounding and Bonding for Electrical Systems.
C. Section 26 05 29 - Hangers and Supports for Electrical Systems.
D. Section 26 05 33.13 - Conduit for Electrical Systems:  Flexible conduit connections.
E. Section 26 05 48 - Vibration and Seismic Controls for Electrical Systems.
F. Section 26 05 53 - Identification for Electrical Systems: Identification products and

requirements.
G. Section 26 09 16 - Electric Controls and Relays: Industrial control transformers.
H. Section 26 24 16 - Panelboards.

1.03 REFERENCE STANDARDS
A. 10 CFR 431, Subpart K - Energy Efficiency Program for Certain Commercial and Industrial

Equipment - Distribution Transformers.
B. IEEE C57.94 - IEEE Recommended Practice for Installation, Application, Operation, and

Maintenance of Dry-Type Distribution and Power Transformers.
C. IEEE C57.96 - IEEE Standard Guide for Loading Dry-Type Distribution and Power

Transformers.
D. NECA 1 - Standard for Good Workmanship in Electrical Construction.
E. NECA 409 - Standard for Installing and Maintaining Dry-Type Transformers.
F. NEMA ST 20 - Dry-Type Transformers for General Applications.
G. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).
H. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems.
I. NFPA 70 - National Electrical Code.
J. UL 506 - Standard for Specialty Transformers.
K. UL 1561 - Standard for Dry-Type General Purpose and Power Transformers.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate the work with other trades to avoid placement of ductwork, piping, equipment,
or other potential obstructions within the dedicated equipment spaces and working
clearances required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

3. Coordinate the work with placement of supports, anchors, etc. required for mounting.
4. Verify with manufacturer that conductor terminations are suitable for use with the

conductors to be installed.
5. Notify Engineer of any conflicts with or deviations from Contract Documents. Obtain

direction before proceeding with work.
1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
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B. Product Data:  Include voltage, kVA, impedance, tap configurations, insulation system class
and rated temperature rise, efficiency, sound level, enclosure ratings, outline and support point
dimensions, weight, required clearances, service condition requirements, and installed
features.
1. Vibration Isolators:  Include attachment method and rated load and deflection.

C. Shop Drawings:  Provide dimensioned plan and elevation views of transformers and adjacent
equipment with all required clearances indicated.

D. Manufacturer's equipment seismic qualification certification.
E. Source Quality Control Test Reports:  Include reports for tests designated in NEMA ST 20 as

design and routine tests.
F. Field Quality Control Test Reports.
G. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use

stipulated by product testing agency.  Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

H. Maintenance Data:  Include recommended maintenance procedures and intervals.
I. Project Record Documents:  Record actual locations of transformers.

1.06 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with minimum three years documented experience.
1.07 DELIVERY, STORAGE, AND HANDLING

A. Store in a clean, dry space.  Maintain factory wrapping or provide an additional heavy canvas
or heavy plastic cover to protect units from dirt, water, construction debris, and traffic.

B. Handle in accordance with manufacturer's written instructions.  Lift only with lugs provided for
the purpose.  Handle carefully to avoid damage to transformer internal components, enclosure,
and finish.

1.08 FIELD CONDITIONS
A. Ambient Temperature:  Do not exceed the following maximum temperatures during and after

installation of transformers.
1. Greater than 10 kVA:  104 degrees F maximum.
2. Less than 10 kVA:  77 degrees F maximum.

1.09 WARRANTY
A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.

PART 2 - PRODUCTS
2.01 MANUFACTURERS

A. Eaton Corporation ​
B. Schneider Electric; Square D Products ​
C. Siemens Industry, Inc

2.02 TRANSFORMERS - GENERAL REQUIREMENTS
A. Description:  Factory-assembled, dry type transformers for 60 Hz operation designed and

manufactured in accordance with NEMA ST 20 and listed, classified, and labeled as suitable for
the purpose intended.

B. Unless noted otherwise, transformer ratings indicated are for continuous loading according to
IEEE C57.96 under the following service conditions:
1. Altitude:  Less than 3,300 feet.
2. Ambient Temperature:
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a. Greater than 10 kVA:  Not exceeding 104 degrees F.
b. Less than 10 kVA:  Not exceeding 77 degrees F.

C. Core:  High grade, non-aging silicon steel with high magnetic permeability and low hysteresis
and eddy current losses. Keep magnetic flux densities substantially below saturation point,
even at 10 percent primary overvoltage. Tightly clamp core laminations to prevent plate
movement and maintain consistent pressure throughout core length.

D. Impregnate core and coil assembly with non-hydroscopic thermo-setting varnish to effectively
seal out moisture and other contaminants.

E. Basic Impulse Level:  10 kV.
F. Ground core and coil assembly to enclosure by means of a visible flexible copper grounding

strap.
G. Isolate core and coil from enclosure using vibration-absorbing mounts.
H. Nameplate:  Include transformer connection data, ratings, wiring diagrams, and overload

capacity based on rated winding temperature rise.
2.03 GENERAL PURPOSE TRANSFORMERS

A. Description:  Self-cooled, two winding transformers listed and labeled as complying with UL 506
or UL 1561; ratings as indicated on the drawings.

B. Primary Voltage:  480 volts delta, 3 phase.
C. Secondary Voltage:  208Y/120 volts, 3 phase.
D. Insulation System and Allowable Average Winding Temperature Rise:

1. Less than 15 kVA:  Class 180 degrees C insulation system with 115 degrees C average
winding temperature rise.

2. 15 kVA and Larger:  Class 220 degrees C insulation system with 150 degrees C average
winding temperature rise.

E. Coil Conductors:  Continuous ​copper ​ windings with terminations brazed or welded.
F. Winding Taps:

1. Less than 3 kVA:  None.
2. 3 kVA through 15 kVA:  Two 5 percent full capacity primary taps below rated voltage.
3. 15 kVA through 300 kVA:  Two 2.5 percent full capacity primary taps above and four 2.5

percent full capacity primary taps below rated voltage.
4. 500 kVA and Larger:  Two 2.5 percent full capacity primary taps above and two 2.5

percent full capacity primary taps below rated voltage.
G. Energy Efficiency:  Comply with 10 CFR 431, Subpart K.
H. Sound Levels:  Standard sound levels complying with NEMA ST 20
I. Mounting Provisions:

1. Less than 15 kVA:  Suitable for wall mounting.
2. 15 kVA through 75 kVA:  Suitable for wall, floor, or trapeze mounting.
3. Larger than 75 kVA:  Suitable for floor mounting.

J. Transformer Enclosure:  Comply with NEMA ST 20.
1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the

following installation locations:
a. Indoor clean, dry locations:  Type 2.
b. Outdoor locations:  Type 3R.

2. Construction:  Steel.
a. Less than 15 kVA:  Totally enclosed, non-ventilated.
b. 15 kVA and Larger:  Ventilated.

3. Finish:  Manufacturer's standard grey, suitable for outdoor installations.
4. Provide lifting eyes or brackets.
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K. Accessories:
1. Lug Kits:  Sized as required for termination of conductors as indicated on the drawings.

PART 3 - EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that suitable support frames and anchors are installed where required and that mounting

surfaces are ready to receive transformers.
C. Perform pre-installation tests and inspections on transformers per manufacturer's instructions

and as specified in NECA 409. Correct deficiencies prior to installation.
D. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
A. Perform work in accordance with NECA 1 (general workmanship).
B. Install products in accordance with manufacturer's instructions.
C. Install transformers in accordance with NECA 409 and IEEE C57.94.
D. Use flexible conduit, under the provisions of Section 26 05 33.13, 2 feet minimum length, for

connections to transformer case.  Make conduit connections to side panel of enclosure.
E. Arrange equipment to provide minimum clearances as specified on transformer nameplate and

in accordance with manufacturer's instructions and NFPA 70.
F. Install transformers plumb and level.
G. Transformer Support:

1. Provide required support and attachment in accordance with Section 26 05 29, where not
furnished by transformer manufacturer.

2. Use integral transformer flanges, accessory brackets furnished by manufacturer, or field-
fabricated supports to support wall-mounted transformers.

3. Unless otherwise indicated, mount floor-mounted transformers on properly sized 3 inch
high concrete pad constructed in accordance with Section 03 30 00.

4. Use trapeze hangers assembled from threaded rods and metal channel (strut) to support
suspended transformers. Provide independent support from building structure. Do not
provide support from piping, ductwork, or other systems.

H. Provide grounding and bonding in accordance with Section 26 05 26.
I. Remove shipping braces and adjust bolts that attach the core and coil mounting bracket to the

enclosure according to manufacturer's recommendations in order to reduce audible noise
transmission.

J. Where not factory-installed, install lugs sized as required for termination of conductors as
indicated.

K. Identify transformers in accordance with Section 26 05 53.
3.03 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.
B. Inspect and test in accordance with NETA ATS, except Section 4.
C. Perform inspections and tests listed in NETA ATS Sections 7.2.1.1 and 7.2.1.2. Tests and

inspections listed as optional are not required.
1. 167 kVA single phase, 500 kVA three phase and smaller:

a. Perform turns ratio tests at all tap positions.
3.04 ADJUSTING

A. Measure primary and secondary voltages and make appropriate tap adjustments.
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B. Adjust tightness of mechanical and electrical connections to manufacturer's recommended
torque settings.

3.05 CLEANING
A. Clean dirt and debris from transformer components according to manufacturer's instructions.
B. Repair scratched or marred exterior surfaces to match original factory finish.

END OF SECTION
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SECTION 26 23 00
LOW-VOLTAGE SWITCHGEAR

PART 1 - GENERAL
1.01 SECTION INCLUDES

A. Low-voltage (600 V and less) standard (non-arc-resistant) metal-enclosed drawout switchgear
and accessories for service and distribution applications.

B. Low-voltage power circuit breakers for switchgear.
1.02 RELATED REQUIREMENTS

A. Section 03 30 00 - Cast-in-Place Concrete:  Concrete equipment pads.
B. Section 26 05 26 - Grounding and Bonding for Electrical Systems.
C. Section 26 05 29 - Hangers and Supports for Electrical Systems.
D. Section 26 05 53 - Identification for Electrical Systems:  Identification products and

requirements.
E. Section 26 05 73 - Power System Studies:  Additional criteria for the selection and adjustment

of equipment and associated protective devices specified in this section.
F. Section 26 21 00 - Low-Voltage Electrical Service Entrance.
G. Section 26 24 13 - Switchboards.
H. Section 26 27 13 - Electricity Metering:  For interface with equipment specified in this section.
I. Section 26 28 13 - Fuses: Fuses for fusible switches.
J. Section 26 43 00 - Surge Protective Devices.

1.03 REFERENCE STANDARDS
A. ANSI C37.50 - American National Standard for Switchgear - Low-Voltage AC Power Circuit

Breakers Used in Enclosures - Test Procedures.
B. ANSI C37.51 - American National Standard for Switchgear - Metal-Enclosed Low-Voltage AC

Power Circuit Breaker Switchgear Assemblies - Conformance Test Procedures.
C. IEEE C37.13 - IEEE Standard for Low-Voltage AC Power Circuit Breakers Used in Enclosures.
D. IEEE C37.16 - IEEE Standard for Preferred Ratings, Related Requirements, and Application

Recommendations for Low-Voltage AC (635 V and below) and DC (3200 V and below) Power
Circuit Breakers.

E. IEEE C37.17 - IEEE Standard for Trip Systems for Low-Voltage (1000 V and below) AC and
General Purpose (1500 V and below) DC Power Circuit Breakers.

F. IEEE C37.20.1 - IEEE Standard for Metal-Enclosed Low-Voltage (1000 Vac and below, 3200
Vdc and below) Power Circuit Breaker Switchgear.

G. IEEE C57.13 - IEEE Standard Requirements for Instrument Transformers.
H. NECA 1 - Standard for Good Workmanship in Electrical Construction.
I. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).
J. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems.
K. NFPA 70 - National Electrical Code.
L. UL 869A - Reference Standard for Service Equipment.
M. UL 1053 - Ground-Fault Sensing and Relaying Equipment.
N. UL 1066 - Low-Voltage AC and DC Power Circuit Breakers Used in Enclosures.
O. UL 1558 - Switchgear.

1.04 ADMINISTRATIVE REQUIREMENTS
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A. Coordination:
1. Coordinate the work with other trades to avoid placement of ductwork, piping, equipment,

or other potential obstructions within the dedicated equipment spaces and working
clearances required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

3. Verify with manufacturer that conductor terminations are suitable for use with the
conductors to be installed.

4. Coordinate with manufacturer to provide shipping splits suitable for the dimensional
constraints of the installation.

5. Notify Engineer of any conflicts with or deviations Contract Documents. Obtain direction
before proceeding with work.

B. Service Entrance Switchgear:
1. Coordinate with Utility Company to provide switchgear with suitable provisions for

electrical service and utility metering, where applicable.
2. Coordinate with Owner to arrange for Utility Company required access to equipment for

installation and maintenance.
3. Obtain Utility Company approval of switchgear prior to fabrication.
4. Arrange for inspections necessary to obtain Utility Company approval of installation.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for switchgear,

enclosures, overcurrent protective devices, and other installed components and accessories.
C. Shop Drawings:  Indicate dimensions, voltage, bus ampacities, overcurrent protective device

arrangement and sizes, short circuit current ratings, short-time current ratings, conduit entry
locations, conductor terminal information, and installed features and accessories.

1.06 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with minimum three years documented experience.
1.07 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store switchgear in accordance with manufacturer's instructions
and IEEE C37.20.1.

B. Store in a clean, dry space having a uniform temperature to prevent condensation (including
outdoor switchgear, which is not weatherproof until completely and properly installed). Where
necessary, provide temporary enclosure space heaters or temporary power for permanent
factory-installed space heaters.

C. Maintain factory wrapping or provide an additional heavy canvas or heavy plastic cover to
protect units from dirt, water, construction debris, and traffic.

D. Handle carefully to avoid damage to switchgear internal components, enclosure, and finish.
1.08 FIELD CONDITIONS

A. Maintain field conditions within required service conditions during and after installation.
PART 2 - PRODUCTS
2.01 MANUFACTURERS

A. Low-Voltage Switchgear:
1. Eaton Corporation
2. Schneider Electric; Square D Products
3. Siemens Industry, Inc​
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2.02 LOW-VOLTAGE SWITCHGEAR
A. Provide switchgear assemblies consisting of all required components, control power

transformers, instrumentation and control wiring, accessories, etc. as necessary for a complete
operating system.

B. Provide products listed, classified, and labeled as suitable for the purpose intended.
C. Description:  Dead-front standard (non-arc-resistant) type metal-enclosed drawout switchgear

complying with IEEE C37.20.1 and ANSI C37.51; listed and labeled as complying with UL
1558; ratings, configurations and features as indicated on the drawings.

D. Configuration:
E. Service Entrance Switchgear:

1. Listed and labeled as suitable for use as service equipment according to UL 869A.
2. For solidly-grounded wye systems, provide factory-installed main bonding jumper between

neutral and ground busses, and removable neutral disconnecting link for testing purposes.
3. Comply with Utility Company requirements for electrical service.

F. Service Conditions:
1. Provide switchgear and associated components suitable for operation under the following

service conditions without derating:
a. Altitude:  Less than 6,600 feet.
b. Ambient Temperature:  Between -22 degrees F and 104 degrees F.

2. Provide switchgear and associated components suitable for operation at indicated ratings
under the service conditions at the installed location.

G. Short Circuit Current Rating:
1. Provide switchgear with listed short circuit rating not less than the available fault current at

the installed location as determined by short circuit study performed in accordance with
Section 26 05 73.

2. Minimum Rating:  65,000 rms symmetrical amperes.
H. Short-Time Current (30-Cycle Withstand) Rating:  Equivalent to specified short circuit current

rating.
I. Main Devices:  Configure for top or bottom incoming feed as indicated or as required for the

installation. Provide top-mounted pullbox as indicated or as required to facilitate installation of
incoming feed.

J. Bussing:  Sized in accordance with UL 1558 temperature rise requirements.
1. Main bus (horizontal cross bus) to be fully rated through full length of switchgear.
2. Provide solidly bonded equipment ground bus through full length of switchgear, with a

suitable lug for each feeder and branch circuit equipment grounding conductor.
3. Phase and Neutral Bus Material:  Copper.
4. Ground Bus Material:  Copper.

K. Conductor Terminations:  Suitable for use with the conductors to be installed.
1. Line Conductor Terminations:

a. Main and Neutral Lug Material:  Aluminum, suitable for terminating aluminum or
copper conductors.

b. Main and Neutral Lug Type:  Mechanical.
2. Load Conductor Terminations:

a. Lug Material:  Aluminum, suitable for terminating aluminum or copper conductors.
b. Lug Type:

L. Enclosures:
1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the

following installation locations:
2. Finish:  Manufacturer's standard unless otherwise indicated.
3. Outdoor Enclosures:
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a. Enclosure Type:  Non-walk-in type unless otherwise indicated.
b. Color:  Manufacturer's standard.
c. Access Doors:  Lockable, with all locks keyed alike.
d. Walk-in Enclosure Features:

1) Personnel Doors:  Open to exterior; equipped with panic hardware.
2) Aisle lighting, with switch at each access door.

M. Future Provisions:
1. Prepare designated spaces for future installation of devices including bussing, connectors,

mounting hardware and all other required provisions.
N. Surge Protective Devices:  Where factory-installed, internally mounted surge protective devices

are provided in accordance with Section 26 43 00, list switchgear as a complete assembly
including surge protective device.

O. Ground Fault Protection:  Where ground-fault protection is indicated, provide system listed and
labeled as complying with UL 1053.

P. Arc Flash Energy-Reducing Maintenance Switching:  For circuit breakers rated 1200 A or
higher, provide a local accessory switch with status indicator light that permits selection of a
maintenance mode with alternate electronic trip unit settings for reduced fault clearing time.

Q. Owner Metering:  Comply with Section 26 27 13.
R. Instrument Transformers:

1. Comply with IEEE C57.13.
2. Select suitable ratio, burden, and accuracy as required for connected devices.
3. Current Transformers:  Connect secondaries to shorting terminal blocks.
4. Potential Transformers:  Include primary and secondary fuses with disconnecting means.

2.03 LOW-VOLTAGE POWER CIRCUIT BREAKERS
A. Description:  Quick-make, quick-break, trip-free low-voltage power circuit breakers with two-

step stored energy closing mechanism; 100 percent rated; complying with IEEE C37.13, IEEE
C37.16, IEEE C37.17, and ANSI C37.50; listed and labeled as complying with UL 1066;
ratings, configurations, and features as indicated on the drawings.

B. Interrupting Capacity:  Provide circuit breakers with interrupting capacity as required to provide
the short circuit current rating indicated.

C. Construction:  Drawout.
1. Allows withdrawal of circuit breaker into test and disconnected positions, with racking

position indication (connected, test, disconnected, withdrawn).
2. Provide safety interlock to prevent racking of circuit breaker while in the ON position.

D. Fused Circuit Breakers:
1. Fuses:  Class L, selected for coordination with circuit breaker trip units.
2. Blown Fuse Protection:  Provide blown fuse protection to trip circuit breaker in the event of

the opening, or absence, of a fuse and to prevent closing of circuit breaker until reset
operation is performed; provide blown fuse status indication.

3. Where fuse is not integral with circuit breaker and mounted in a separate compartment,
provide interlock to prevent fuse access with the circuit breaker in the ON position.

E. Trip Units:  Solid state, microprocessor-based, true rms sensing.
2.04 SOURCE QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.
B. Factory test switchgear according to IEEE C37.20.1, including the following production tests on

each switchgear assembly or component:
1. Dielectric tests.
2. Mechanical operation tests.
3. Grounding of instrument transformer cases test.
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4. Electrical operation and control wiring tests, including polarity and sequence tests.
PART 3 - EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that the ratings and configurations of the switchgear and associated components are

consistent with the indicated requirements.
C. Verify that mounting surfaces are ready to receive switchgear.
D. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Install switchgear in accordance with NECA 1 (general workmanship) and IEEE C37.20.1.
C. Arrange equipment to provide required clearances and maintenance access, including

accommodations for drawout circuit breakers.
D. Provide required support and attachment in accordance with Section 26 05 29.
E. Install switchgear plumb and level.
F. Unless otherwise indicated, mount switchgear on properly sized 4 inch high concrete pad

constructed in accordance with Section 03 30 00.
G. Provide grounding and bonding in accordance with Section 26 05 26.
H. Install all field-installed devices, components, and accessories.
I. Where accessories are not self-powered, provide control power source as indicated or as

required to complete installation.
J. Set field-adjustable ground fault protection pickup and time delay settings as indicated.

3.03 FIELD QUALITY CONTROL
A. See Section 01 40 00 - Quality Requirements, for additional requirements.
B. Disconnect surge protective devices (SPDs) prior to performing any high potential testing.

Replace SPDs damaged by performing high potential testing with SPDs connected.
C. Before energizing switchgear, perform preoperation checks in accordance with IEEE C37.20.1.
D. Inspect and test in accordance with NETA ATS, except Section 4.
E. Perform inspections and tests listed in NETA ATS, Section 7.1.
F. Ground Fault Protection Systems:  Test in accordance with manufacturer's instructions as

required by NFPA 70.
1. Perform inspections and tests listed in NETA ATS, Section 7.14. The insulation-resistance

test on control wiring listed as optional is not required.
G. Instrument Transformers:  Perform inspections and tests listed in NETA ATS, Section 7.10. The

dielectric withstand tests on primary windings with secondary windings connected to ground
listed as optional are not required.

H. Correct deficiencies and replace damaged or defective switchgear assemblies or associated
components.

3.04 ADJUSTING
A. Adjust tightness of mechanical and electrical connections to manufacturer's recommended

torque settings.
B. Adjust alignment of switchgear covers and doors.

3.05 CLEANING
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A. Clean dirt and debris from switchgear enclosures and components according to manufacturer's
instructions.

B. Repair scratched or marred surfaces to match original factory finish.
3.06 CLOSEOUT ACTIVITIES

A. Training:  Train Owner's personnel on operation, adjustment, and maintenance of switchgear
and associated devices.
1. Use operation and maintenance manual as training reference, supplemented with

additional training materials as required.
3.07 PROTECTION

A. Protect installed switchgear assemblies from subsequent construction operations.
END OF SECTION
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SECTION 26 24 13
SWITCHBOARDS

PART 1 - GENERAL
1.01 SECTION INCLUDES

A. Low-voltage (600 V and less) switchboards and associated accessories for service and
distribution applications.

B. Overcurrent protective devices for switchboards.
1.02 RELATED REQUIREMENTS

A. Section 03 30 00 - Cast-in-Place Concrete:  Concrete equipment pads.
B. Section 25 36 13 - Integrated Automation Power Meters: Smart (AMI and AMR) Meters.
C. Section 26 05 26 - Grounding and Bonding for Electrical Systems.
D. Section 26 05 29 - Hangers and Supports for Electrical Systems.
E. Section 26 05 53 - Identification for Electrical Systems:  Identification products and

requirements.
F. Section 26 05 73 - Power System Studies:  Additional criteria for the selection and adjustment

of equipment and associated protective devices specified in this section.
G. Section 26 21 00 - Low-Voltage Electrical Service Entrance.
H. Section 26 23 00 - Low-Voltage Switchgear.
I. Section 26 28 13 - Fuses: Fuses for fusible switches.
J. Section 26 43 00 - Surge Protective Devices.

1.03 REFERENCE STANDARDS
A. FS W-C-375 - Circuit Breakers, Molded Case; Branch Circuit and Service.
B. IEEE C57.13 - IEEE Standard Requirements for Instrument Transformers.
C. NECA 1 - Standard for Good Workmanship in Electrical Construction.
D. NECA 400 - Standard for Installing and Maintaining Switchboards.
E. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).
F. NEMA KS 1 - Heavy Duty Enclosed and Dead-Front Switches (600 Volts Maximum).
G. NEMA PB 2 - Deadfront Distribution Switchboards.
H. NEMA PB 2.1 - General Instructions for Proper Handling, Installation, Operation, and

Maintenance of Deadfront Distribution Switchboards Rated 600 Volts or Less.
I. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems.
J. NFPA 70 - National Electrical Code.
K. UL 98 - Enclosed and Dead-Front Switches.
L. UL 489 - Molded-Case Circuit Breakers, Molded-Case Switches and Circuit Breaker

Enclosures.
M. UL 891 - Switchboards.
N. UL 977 - Fused Power-Circuit Devices.
O. UL 1053 - Ground-Fault Sensing and Relaying Equipment.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate the work with other trades to avoid placement of ductwork, piping, equipment,
or other potential obstructions within the dedicated equipment spaces and working
clearances required by NFPA 70.
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2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

3. Verify with manufacturer that conductor terminations are suitable for use with the
conductors to be installed.

4. Coordinate with manufacturer to provide shipping splits suitable for the dimensional
constraints of the installation.

5. Notify Engineer of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

B. Service Entrance Switchboards:
1. Coordinate with Utility Company to provide switchboards with suitable provisions for

electrical service and utility metering, where applicable.
2. Coordinate with Owner to arrange for Utility Company required access to equipment for

installation and maintenance.
3. Obtain Utility Company approval of switchboard prior to fabrication.
4. Preinstallation Meeting:  Convene one week prior to commencing work of this section to

review requirements with Utility Company representative.
5. Arrange for inspections necessary to obtain Utility Company approval of installation.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for

switchboards, enclosures, overcurrent protective devices, and other installed components and
accessories.
1. Include characteristic trip curves for each type and rating of overcurrent protective device

upon request.
C. Shop Drawings:  Indicate dimensions, voltage, bus ampacities, overcurrent protective device

arrangement and sizes, short circuit current ratings, conduit entry locations, conductor terminal
information, and installed features and accessories.
1. Identify mounting conditions required for equipment seismic qualification.

D. Manufacturer's equipment seismic qualification certification.
E. Service Entrance Switchboards:  Include documentation of Utility Company approval of

switchboard.
F. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use

stipulated by product testing agency.  Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

G. Field Quality Control Test Reports.
H. Project Record Documents:  Record actual installed locations of switchboards and final

equipment settings.
I. Maintenance Data:  Include information on replacement parts and recommended maintenance

procedures and intervals.
J. Maintenance Materials:   Furnish the following for Owner's use in maintenance of project.

1. See Section 01 60 00 - Product Requirements, for additional provisions.
2. Enclosure Keys:  Two of each different key.

1.06 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with minimum three years documented experience.
1.07 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store switchboards in accordance with manufacturer's
instructions, NECA 400, and NEMA PB 2.1.
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B. Store in a clean, dry space having a uniform temperature to prevent condensation (including
outdoor switchboards, which are not weatherproof until completely and properly installed).
Where necessary, provide temporary enclosure space heaters or temporary power for
permanent factory-installed space heaters.

C. Maintain factory wrapping or provide an additional heavy canvas or heavy plastic cover to
protect units from dirt, water, construction debris, and traffic.

D. Handle carefully to avoid damage to switchboard internal components, enclosure, and finish.
1.08 FIELD CONDITIONS

A. Maintain field conditions within required service conditions during and after installation.
PART 2 - PRODUCTS
2.01 MANUFACTURERS

A. Switchboards ​​:
1. Eaton Corporation ​
2. Schneider Electric; Square D Products
3. Siemens Industry, Inc

B. Source Limitations:  Furnish switchboards and associated components produced by the same
manufacturer as the other electrical distribution equipment used for this project and obtained
from a single supplier.

2.02 SWITCHBOARDS
A. Provide switchboards consisting of all required components, control power transformers,

instrumentation and control wiring, accessories, etc. as necessary for a complete operating
system.

B. Provide products listed, classified, and labeled as suitable for the purpose intended.
C. Description:  Dead-front switchboard assemblies complying with NEMA PB 2, and listed and

labeled as complying with UL 891; ratings, configurations and features as indicated on the
drawings.

D. Service Conditions:
1. Provide switchboards and associated components suitable for operation under the

following service conditions without derating:
a. Altitude:  Less than 6,600 feet.
b. Ambient Temperature:

1) Switchboards Containing Molded Case or Insulated Case Circuit Breakers:
 Between 23 degrees F and 104 degrees F.

2) Switchboards Containing Fusible Switches:  Between -22 degrees F and 104
degrees F.

2. Provide switchboards and associated components suitable for operation at indicated
ratings under the service conditions at the installed location.

E. Short Circuit Current Rating:
1. Provide switchboards with listed short circuit current rating not less than the available fault

current at the installed location as determined by short circuit study performed in
accordance with Section 26 05 73.

2. Minimum Rating:  65,000 rms symmetrical amperes.
F. Main Devices:  Configure for top or bottom incoming feed as indicated or as required for the

installation.  Provide separate pull section and/or top-mounted pullbox as indicated or as
required to facilitate installation of incoming feed.

G. Bussing:  Sized in accordance with UL 891 temperature rise requirements.
1. Through bus (horizontal cross bus) to be fully rated through full length of switchboard

(non-tapered). Tapered bus is not permitted.



ATU West Campus Chilled Water Loop Construction Documents
October 2024

Switchboards   26 24 13 - 4  

2. Provide fully rated neutral bus unless otherwise indicated, with a suitable lug for each
feeder or branch circuit requiring a neutral connection.

3. Provide solidly bonded equipment ground bus through full length of switchboard, with a
suitable lug for each feeder and branch circuit equipment grounding conductor.

4. Phase and Neutral Bus Material:  Aluminum.
5. Ground Bus Material:  Aluminum.

H. Conductor Terminations:  Suitable for use with the conductors to be installed.
1. Line Conductor Terminations:

a. Main and Neutral Lug Material:  Aluminum, suitable for terminating aluminum or
copper conductors.

b. Main and Neutral Lug Type:  Mechanical.
2. Load Conductor Terminations:

a. Lug Material:  Aluminum, suitable for terminating aluminum or copper conductors.
b. Lug Type:

1) Provide mechanical lugs unless otherwise indicated.
I. Enclosures:

1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the
following installation locations:
a. Indoor Clean, Dry Locations:  Type 1 or Type 2 (drip-proof).
b. Outdoor Locations:  Type 3R.

2. Finish:  Manufacturer's standard unless otherwise indicated.
3. Outdoor Enclosures:

a. Enclosure Type:  Non-walk-in type unless otherwise indicated.
b. Color:  Manufacturer's standard.
c. Access Doors:  Lockable, with all locks keyed alike.
d. Walk-in Enclosure Features:

1) Personnel Doors:  Open to exterior; equipped with panic hardware.
2) Aisle lighting, with switch at each access door.

J. Future Provisions:
1. Prepare designated spaces for future installation of devices including bussing, connectors,

mounting hardware and all other required provisions.
K. Surge Protective Devices:  Where factory-installed, internally mounted surge protective devices

are provided in accordance with Section 26 43 00, list switchboards as a complete assembly
including surge protective device.

L. Ground Fault Protection:  Where ground-fault protection is indicated, provide system listed and
labeled as complying with UL 1053.
1. Where overcurrent protective devices equipped with integral ground fault protection are

used, provide separate neutral current sensor where applicable.
2. Where accessory ground fault sensing and relaying equipment is used, equip companion

overcurrent protective devices with ground-fault shunt trips.
a. Use zero sequence or residual ground fault detection method unless otherwise

indicated.
b. Provide test panel and field-adjustable ground fault pick-up and delay settings.

M. Arc Flash Energy-Reducing Maintenance Switching:  For circuit breakers rated 1200 A or
higher, provide a local accessory switch with status indicator light that permits selection of a
maintenance mode with alternate electronic trip unit settings for reduced fault clearing time.

N. Instrument Transformers:
1. Comply with IEEE C57.13.
2. Select suitable ratio, burden, and accuracy as required for connected devices.
3. Current Transformers:  Connect secondaries to shorting terminal blocks.
4. Potential Transformers:  Include primary and secondary fuses with disconnecting means.
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2.03 OVERCURRENT PROTECTIVE DEVICES
A. Fusible Devices:

1. Fusible Switches:
a. Description:  Quick-make, quick-break, dead-front fusible switch units complying with

NEMA KS 1, and listed and labeled as complying with UL 98; ratings, configurations,
and features as indicated on the drawings.

b. Fuse Clips:  As required to accept indicated fuses.
c. Provide externally operable handle with means for locking in the OFF position.

Provide means for locking switch cover in the closed position. Provide safety interlock
to prevent opening the cover with the switch in the ON position with capability of
overriding interlock for testing purposes.

2. Fused Power-Circuit Devices:
a. Description:  Quick-make, quick-break, dead-front bolted-pressure contact switches

and high-pressure butt contact switches listed and labeled as complying with UL 977;
ratings, configurations, and features as indicated on the drawings.

b. Bolted-Pressure Contact Switches:  Devices with additional pressure or clamping
action provided at both ends of switch blades when blades are in the fully closed
position.

c. High-Pressure Butt Contact Switches:  Devices with butt-type contacts and spring-
charged mechanism.

d. Fuse Clips:  As required to accept Class L fuses.
e. Provide externally operable handle with means for locking in the OFF position.

Provide means for locking switch cover in the closed position. Provide safety interlock
to prevent opening the cover with the switch in the ON position with capability of
overriding interlock for testing purposes.

f. Provide the following features and accessories where indicated or where required to
complete installation:
1) Shunt Trip:  Provide coil voltage as required for connection to indicated trip

actuator.
B. Circuit Breakers:

1. Interrupting Capacity:
a. Provide circuit breakers with interrupting capacity as required to provide the short

circuit current rating indicated, but not less than specified minimum requirements.
b. Fully Rated Systems:  Provide circuit breakers with interrupting capacity not less than

the short circuit current rating indicated.
2. Molded Case Circuit Breakers:

a. Description:  Quick-make, quick-break, over center toggle, trip-free, trip-indicating
circuit breakers; listed and labeled as complying with UL 489, and complying with FS
W-C-375 where applicable; ratings, configurations, and features as indicated on the
drawings.
1) Provide thermal magnetic circuit breakers unless otherwise indicated.

b. Thermal Magnetic Circuit Breakers:  For each pole, furnish thermal inverse time
tripping element for overload protection and magnetic instantaneous tripping element
for short circuit protection.

c. Electronic Trip Circuit Breakers:  Furnish solid state, microprocessor-based, true rms
sensing trip units.

d. Provide the following features and accessories where indicated or where required to
complete installation:
1) Shunt Trip:  Provide coil voltage as required for connection to indicated trip

actuator.
2) Auxiliary Switch:  SPDT switch suitable for connection to system indicated for

indicating when circuit breaker has tripped or been turned off.
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3) Alarm Switch:  SPDT switch suitable for connection to system indicated for
indicating when circuit breaker has tripped.

3. Insulated Case Circuit Breakers:
a. Description:  Quick-make, quick-break, trip-free circuit breakers with two-step stored

energy closing mechanism; standard 80 percent rated unless otherwise indicated;
listed and labeled as complying with UL 489; ratings, configurations, and features as
indicated on the drawings.

b. Operation:
1) Provide manually operated circuit breakers unless otherwise indicated.

c. Construction:
1) Provide fixed-mount circuit breakers unless otherwise indicated.

d. Minimum Interrupting Capacity:
1) 65,000 rms symmetrical amperes at 480 VAC.

e. Trip Units:  Solid state, microprocessor-based, true rms sensing.
f. Provide the following features and accessories where indicated or where required to

complete installation:
1) Shunt Trip:  Provide coil voltage as required for connection to indicated trip

actuator.
2.04 SOURCE QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.
B. Factory test switchboards according to NEMA PB 2, including the following production (routine)

tests on each switchboard assembly or component:
1. Dielectric tests.
2. Mechanical operation tests.
3. Grounding of instrument transformer cases test.
4. Electrical operation and control wiring tests, including polarity and sequence tests.
5. Ground-fault sensing equipment test.

PART 3 - EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that the ratings and configurations of the switchboards and associated components are

consistent with the indicated requirements.
C. Verify that mounting surfaces are ready to receive switchboards.
D. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Install switchboards in accordance with NECA 1 (general workmanship), NECA 400, and NEMA

PB 2.1.
C. Arrange equipment to provide required clearances and maintenance access, including

accommodations for any drawout devices.
D. Where switchboard is indicated to be mounted with inaccessible side against wall, provide

minimum clearance of 1/2 inch between switchboard and wall.
E. Provide required support and attachment in accordance with Section 26 05 29.
F. Install switchboards plumb and level.
G. Unless otherwise indicated, mount switchboards on properly sized 4 inch high concrete pad

constructed in accordance with Section 03 30 00.
H. Provide grounding and bonding in accordance with Section 26 05 26.
I. Install all field-installed devices, components, and accessories.
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J. Provide fuses complying with Section 26 28 13 for fusible switches as indicated.
K. Where accessories are not self-powered, provide control power source as indicated or as

required to complete installation.
L. Set field-adjustable circuit breaker tripping function settings ​ as directed ​.
M. Set field-adjustable ground fault protection pickup and time delay settings as indicated.
N. Provide filler plates to cover unused spaces in switchboards.

3.03 FIELD QUALITY CONTROL
A. See Section 01 40 00 - Quality Requirements, for additional requirements.
B. Disconnect surge protective devices (SPDs) prior to performing any high potential testing.

Replace SPDs damaged by performing high potential testing with SPDs connected.
C. Before energizing switchboard, perform insulation resistance testing in accordance with NECA

400 and NEMA PB 2.1.
D. Inspect and test in accordance with NETA ATS, except Section 4.
E. Perform inspections and tests listed in NETA ATS, Section 7.1.
F. Fusible Switches:  Perform inspections and tests listed in NETA ATS, Section 7.5.1.1.
G. Molded Case and Insulated Case Circuit Breakers:  Perform inspections and tests listed in

NETA ATS, Section 7.6.1.1 for all main circuit breakers and circuit breakers larger than _____
amperes. Tests listed as optional are not required.

H. Ground Fault Protection Systems:  Test in accordance with manufacturer's instructions as
required by NFPA 70.
1. Perform inspections and tests listed in NETA ATS, Section 7.14. The insulation-resistance

test on control wiring listed as optional is not required.
I. Instrument Transformers:  Perform inspections and tests listed in NETA ATS, Section 7.10. The

dielectric withstand tests on primary windings with secondary windings connected to ground
listed as optional are not required.

J. Test shunt trips to verify proper operation.
K. Correct deficiencies and replace damaged or defective switchboards or associated

components.
3.04 ADJUSTING

A. Adjust tightness of mechanical and electrical connections to manufacturer's recommended
torque settings.

B. Adjust alignment of switchboard covers and doors.
3.05 CLEANING

A. Clean dirt and debris from switchboard enclosures and components according to
manufacturer's instructions.

B. Repair scratched or marred surfaces to match original factory finish.
3.06 CLOSEOUT ACTIVITIES

A. See Section 01 78 00 - Closeout Submittals, for closeout submittals.
B. Training:  Train Owner's personnel on operation, adjustment, and maintenance of switchboard

and associated devices.
1. Use operation and maintenance manual as training reference, supplemented with

additional training materials as required.
3.07 PROTECTION

A. Protect installed switchboards from subsequent construction operations.
END OF SECTION
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SECTION 26 24 16
PANELBOARDS

PART 1 - GENERAL
1.01 SECTION INCLUDES

A. Power distribution panelboards.
B. Lighting and appliance panelboards.
C. Overcurrent protective devices for panelboards.

1.02 RELATED REQUIREMENTS
A. Section 03 30 00 - Cast-in-Place Concrete:  Concrete equipment pads.
B. Section 26 05 26 - Grounding and Bonding for Electrical Systems.
C. Section 26 05 29 - Hangers and Supports for Electrical Systems.
D. Section 26 05 48 - Vibration and Seismic Controls for Electrical Systems.
E. Section 26 05 53 - Identification for Electrical Systems:  Identification products and

requirements.
F. Section 26 05 73 - Power System Studies:  Additional criteria for the selection and adjustment

of equipment and associated protective devices specified in this section.
G. Section 26 43 00 - Surge Protective Devices.

1.03 REFERENCE STANDARDS
A. FS W-C-375 - Circuit Breakers, Molded Case; Branch Circuit and Service.
B. NECA 1 - Standard for Good Workmanship in Electrical Construction.
C. NECA 407 - Standard for Installing and Maintaining Panelboards.
D. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).
E. NEMA PB 1 - Panelboards.
F. NEMA PB 1.1 - General Instructions for Proper Installation, Operation and Maintenance of

Panelboards Rated 1000 Volts or Less.
G. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems.
H. NFPA 70 - National Electrical Code.
I. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations.
J. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations.
K. UL 67 - Panelboards.
L. UL 489 - Molded-Case Circuit Breakers, Molded-Case Switches and Circuit Breaker

Enclosures.
M. UL 869A - Reference Standard for Service Equipment.
N. UL 943 - Ground-Fault Circuit-Interrupters.
O. UL 1053 - Ground-Fault Sensing and Relaying Equipment.
P. UL 1699 - Arc-Fault Circuit-Interrupters.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate the work with other trades to avoid placement of ductwork, piping, equipment,
or other potential obstructions within the dedicated equipment spaces and working
clearances for electrical equipment required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.
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3. Coordinate the work with other trades to provide walls suitable for installation of flush-
mounted panelboards where indicated.

4. Verify with manufacturer that conductor terminations are suitable for use with the
conductors to be installed.

5. Notify Engineer of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for

panelboards, enclosures, overcurrent protective devices, and other installed components and
accessories.

C. Shop Drawings:  Indicate outline and support point dimensions, voltage, main bus ampacity,
overcurrent protective device arrangement and sizes, short circuit current ratings, conduit entry
locations, conductor terminal information, and installed features and accessories.
1. Include dimensioned plan and elevation views of panelboards and adjacent equipment

with all required clearances indicated.
D. Manufacturer's equipment seismic qualification certification.
E. Project Record Documents:  Record actual installed locations of panelboards and actual

installed circuiting arrangements.
F. Maintenance Data:  Include information on replacement parts and recommended maintenance

procedures and intervals.
G. Maintenance Materials:   Furnish the following for Owner's use in maintenance of project.

1. See Section 01 60 00 - Product Requirements, for additional provisions.
2. Panelboard Keys:  Two of each different key.

1.06 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with minimum three years documented experience.
1.07 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store panelboards in accordance with manufacturer's instructions
and NECA 407.

B. Store in a clean, dry space.  Maintain factory wrapping or provide an additional heavy canvas
or heavy plastic cover to protect units from dirt, water, construction debris, and traffic.

C. Handle carefully in accordance with manufacturer's written instructions to avoid damage to
panelboard internal components, enclosure, and finish.

1.08 FIELD CONDITIONS
A. Maintain ambient temperature within the following limits during and after installation of

panelboards:
1. Panelboards Containing Circuit Breakers:  Between 23 degrees F and 104 degrees F.

PART 2 - PRODUCTS
2.01 MANUFACTURERS

A. Eaton Corporation​
B. Schneider Electric; Square D Products​
C. Siemens Industry, Inc

2.02 PANELBOARDS - GENERAL REQUIREMENTS
A. Provide products listed, classified, and labeled as suitable for the purpose intended.
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B. Unless otherwise indicated, provide products suitable for continuous operation under the
following service conditions:
1. Altitude:  Less than 6,600 feet.
2. Ambient Temperature:

a. Panelboards Containing Circuit Breakers:  Between 23 degrees F and 104 degrees
F.

C. Short Circuit Current Rating:
1. Provide panelboards with listed short circuit current rating not less than the available fault

current at the installed location as indicated on the drawings.
D. Panelboards Used for Service Entrance:  Listed and labeled as suitable for use as service

equipment according to UL 869A.
E. Mains:  Configure for top or bottom incoming feed as indicated or as required for the

installation.
F. Branch Overcurrent Protective Devices:  Replaceable without disturbing adjacent devices.
G. Bussing:  Sized in accordance with UL 67 temperature rise requirements.

1. Provide fully rated neutral bus unless otherwise indicated, with a suitable lug for each
feeder or branch circuit requiring a neutral connection.

2. Provide solidly bonded equipment ground bus in each panelboard, with a suitable lug for
each feeder and branch circuit equipment grounding conductor.

H. Conductor Terminations:  Suitable for use with the conductors to be installed.
I. Enclosures:  Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E.

1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the
following installation locations:
a. Indoor Clean, Dry Locations:  Type 1.
b. Outdoor Locations:  Type 3R.

2. Boxes:  Galvanized steel unless otherwise indicated.
a. Provide wiring gutters sized to accommodate the conductors to be installed.
b. Increase gutter space as required where sub-feed lugs, feed-through lugs, gutter

taps, or oversized lugs are provided.
c. Provide removable end walls for NEMA Type 1 enclosures.
d. Provide painted steel boxes for surface-mounted panelboards where indicated, finish

to match fronts.
3. Fronts:

a. Fronts for Surface-Mounted Enclosures:  Same dimensions as boxes.
b. Fronts for Flush-Mounted Enclosures:  Overlap boxes on all sides to conceal rough

opening.
c. Finish for Painted Steel Fronts:  Manufacturer's standard grey unless otherwise

indicated.
4. Lockable Doors:  All locks keyed alike unless otherwise indicated.

J. Future Provisions:  Prepare all unused spaces for future installation of devices including
bussing, connectors, mounting hardware and all other required provisions.

K. Surge Protective Devices:  Where factory-installed, internally mounted surge protective devices
are provided in accordance with Section 26 43 00, list and label panelboards as a complete
assembly including surge protective device.

L. Ground Fault Protection:  Where ground-fault protection is indicated, provide system listed and
labeled as complying with UL 1053.

M. Multi-Section Panelboards:  Provide enclosures of the same height, with feed-through lugs or
sub-feed lugs and feeders as indicated or as required to interconnect sections.

N. Load centers are not acceptable.
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O. Provide the following features and accessories where indicated or where required to complete
installation:
1. Feed-through lugs.
2. Sub-feed lugs.

2.03 POWER DISTRIBUTION PANELBOARDS
A. Description:  Panelboards complying with NEMA PB 1, power and feeder distribution type,

circuit breaker type, and listed and labeled as complying with UL 67; ratings, configurations and
features as indicated on the drawings.

B. Conductor Terminations:
1. Main and Neutral Lug Material:  Aluminum, suitable for terminating aluminum or copper

conductors.
2. Main and Neutral Lug Type:  Mechanical.

C. Bussing:
1. Phase and Neutral Bus Material:  ​Copper​.
2. Ground Bus Material:  ​Copper​.

D. Circuit Breakers:
1. Provide bolt-on type or plug-in type secured with locking mechanical restraints.

E. Enclosures:
1. Provide surface-mounted enclosures unless otherwise indicated.

2.04 LIGHTING AND APPLIANCE PANELBOARDS
A. Description:  Panelboards complying with NEMA PB 1, lighting and appliance branch circuit

type, circuit breaker type, and listed and labeled as complying with UL 67; ratings,
configurations and features as indicated on the drawings.

B. Conductor Terminations:
1. Main and Neutral Lug Material:  Aluminum, suitable for terminating aluminum or copper

conductors.
2. Main and Neutral Lug Type:  Mechanical.

C. Bussing:
1. Phase Bus Connections:  Arranged for sequential phasing of overcurrent protective

devices.
2. Phase and Neutral Bus Material:  ​Copper​.
3. Ground Bus Material:  ​Copper​.

D. Circuit Breakers:  Thermal magnetic bolt-on type unless otherwise indicated.
E. Enclosures:

1. Provide surface-mounted or flush-mounted enclosures as indicated.
2. Provide clear plastic circuit directory holder mounted on inside of door.

2.05 OVERCURRENT PROTECTIVE DEVICES
A. Molded Case Circuit Breakers:

1. Description:  Quick-make, quick-break, over center toggle, trip-free, trip-indicating circuit
breakers listed and labeled as complying with UL 489, and complying with FS W-C-375
where applicable; ratings, configurations, and features as indicated on the drawings.

2. Interrupting Capacity:
a. Provide circuit breakers with interrupting capacity as required to provide the short

circuit current rating indicated, but not less than:
b. Fully Rated Systems:  Provide circuit breakers with interrupting capacity not less than

the short circuit current rating indicated.
3. Conductor Terminations:

a. Lug Material:  Aluminum, suitable for terminating aluminum or copper conductors.
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4. Thermal Magnetic Circuit Breakers:  For each pole, furnish thermal inverse time tripping
element for overload protection and magnetic instantaneous tripping element for short
circuit protection.

5. Multi-Pole Circuit Breakers:  Furnish with common trip for all poles.
6. Provide the following circuit breaker types where indicated:

a. Ground Fault Circuit Interrupter (GFCI) Circuit Breakers:  Listed as complying with UL
943, class A for protection of personnel.

b. Ground Fault Equipment Protection Circuit Breakers:  Designed to trip at 30 mA for
protection of equipment.

c. Arc-Fault Circuit Interrupter (AFCI) Circuit Breakers:  Combination type listed as
complying with UL 1699.

d. 100 Percent Rated Circuit Breakers:  Listed for application within the panelboard
where installed at 100 percent of the continuous current rating.

e. Current Limiting Circuit Breakers:  Without using fusible elements, designed to limit
the let-through energy to a value less than the energy of a one-half cycle wave of the
symmetrical prospective current when operating within its current limiting range.

7. Do not use tandem circuit breakers.
8. Do not use handle ties in lieu of multi-pole circuit breakers.
9. Provide the following features and accessories where indicated or where required to

complete installation:
a. Shunt Trip:  Provide coil voltage as required for connection to indicated trip actuator.
b. Handle Pad-Lock Provision:  For locking circuit breaker handle in OFF position.

2.06 SOURCE QUALITY CONTROL
A. Factory test panelboards according to NEMA PB 1.

PART 3 - EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that the ratings and configurations of the panelboards and associated components are

consistent with the indicated requirements.
C. Verify that mounting surfaces are ready to receive panelboards.
D. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
A. Perform work in accordance with NECA 1 (general workmanship).
B. Install products in accordance with manufacturer's instructions.
C. Install panelboards in accordance with NECA 407 and NEMA PB 1.1.
D. Arrange equipment to provide minimum clearances in accordance with manufacturer's

instructions and NFPA 70.
E. Provide required support and attachment in accordance with Section 26 05 29.
F. Install panelboards plumb.
G. Install flush-mounted panelboards so that trims fit completely flush to wall with no gaps and

rough opening completely covered.
H. Mount panelboards such that the highest position of any operating handle for circuit breakers or

switches does not exceed 79 inches above the floor or working platform.
I. Mount floor-mounted power distribution panelboards on properly sized 3 inch high concrete pad

constructed in accordance with Section 03 30 00.
J. Provide minimum of six spare 1 inch trade size conduits out of each flush-mounted panelboard

stubbed into accessible space above ceiling and below floor.
K. Provide grounding and bonding in accordance with Section 26 05 26.
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L. Install all field-installed branch devices, components, and accessories.
M. Set field-adjustable circuit breaker tripping function settings as determined by overcurrent

protective device coordination study performed according to Section 26 05 73.
N. Set field-adjustable ground fault protection pickup and time delay settings as indicated.
O. Provide filler plates to cover unused spaces in panelboards.
P. Provide circuit breaker lock-on devices to prevent unauthorized personnel from de-energizing

essential loads where indicated. Also provide for the following:
1. Fire detection and alarm circuits.

Q. Identify panelboards in accordance with Section 26 05 53.
3.03 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.
B. Inspect and test in accordance with NETA ATS, except Section 4.
C. Molded Case Circuit Breakers:  Perform inspections and tests listed in NETA ATS, Section

7.6.1.1 for all main circuit breakers and circuit breakers larger than _____ amperes. Tests listed
as optional are not required.

D. Ground Fault Protection Systems:  Test in accordance with manufacturer's instructions as
required by NFPA 70.

E. Test GFCI circuit breakers to verify proper operation.
F. Test AFCI circuit breakers to verify proper operation.
G. Test shunt trips to verify proper operation.
H. Correct deficiencies and replace damaged or defective panelboards or associated components.

3.04 ADJUSTING
A. Adjust tightness of mechanical and electrical connections to manufacturer's recommended

torque settings.
B. Adjust alignment of panelboard fronts.

3.05 CLEANING
A. Clean dirt and debris from panelboard enclosures and components according to manufacturer's

instructions.
B. Repair scratched or marred exterior surfaces to match original factory finish.

END OF SECTION
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SECTION 26 27 26
WIRING DEVICES

PART 1 - GENERAL
1.01 SECTION INCLUDES

A. Wall switches.
B. Fan speed controllers.
C. Receptacles.
D. Wall plates.

1.02 RELATED REQUIREMENTS
A. Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables:  Manufactured wiring

systems for use with access floor boxes with compatible pre-wired connectors.
B. Section 26 05 26 - Grounding and Bonding for Electrical Systems.
C. Section 26 05 33.16 - Boxes for Electrical Systems.
D. Section 26 05 33.23 - Surface Raceways for Electrical Systems:  Surface raceway systems,

including multioutlet assemblies.
E. Section 26 05 53 - Identification for Electrical Systems:  Identification products and

requirements.
F. Section 26 05 83 - Wiring Connections:  Cords and plugs for equipment.
G. Section 26 09 23 - Lighting Control Devices:  Devices for automatic control of lighting, including

occupancy sensors, in-wall time switches, and in-wall interval timers.
1.03 REFERENCE STANDARDS

A. FS W-C-596 - Connector, Electrical, Power, General Specification for.
B. FS W-S-896 - Switches, Toggle (Toggle and Lock), Flush Mounted (General Specification).
C. NECA 1 - Standard for Good Workmanship in Electrical Construction.
D. NECA 130 - Standard for Installing and Maintaining Wiring Devices.
E. NEMA WD 1 - General Color Requirements for Wiring Devices.
F. NEMA WD 6 - Wiring Devices - Dimensional Specifications.
G. NFPA 70 - National Electrical Code.
H. UL 20 - General-Use Snap Switches.
I. UL 498 - Attachment Plugs and Receptacles.
J. UL 514D - Cover Plates for Flush-Mounted Wiring Devices.
K. UL 943 - Ground-Fault Circuit-Interrupters.
L. UL 1472 - Solid-State Dimming Controls.
M. UL 1917 - Solid-State Fan Speed Controls.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate the placement of outlet boxes with millwork, furniture, equipment, etc. installed
under other sections or by others.

2. Coordinate wiring device ratings and configurations with the electrical requirements of
actual equipment to be installed.

3. Coordinate the placement of outlet boxes for wall switches with actual installed door
swings.

4. Coordinate the installation and preparation of uneven surfaces, such as split face block, to
provide suitable surface for installation of wiring devices.



ATU West Campus Chilled Water Loop Construction Documents
October 2024

Wiring Devices   26 27 26 - 2  

5. Coordinate the core drilling of holes for poke-through assemblies with the work covered
under other sections.

6. Notify Engineer of any conflicts or deviations from Contract Documents to obtain direction
prior to proceeding with work.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide manufacturer's catalog information showing dimensions, colors, and

configurations.
1. Wall Dimmers:  Include derating information for ganged multiple devices.

C. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use
stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

D. Operation and Maintenance Data:
1. Wall Dimmers:  Include information on operation and setting of presets.
2. GFCI Receptacles:  Include information on status indicators.

E. Project Record Documents:  Record actual installed locations of wiring devices.
F. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

1. See Section 01 60 00 - Product Requirements, for additional provisions.
2. Screwdrivers for Tamper-Resistant Screws:  Two for each type of screw.
3. Extra Keys for Locking Switches:  Two of each type.

1.06 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with minimum three years documented experience.
C. Products:  Listed, classified, and labeled as suitable for the purpose intended.

1.07 DELIVERY, STORAGE, AND PROTECTION
A. Store in a clean, dry space in original manufacturer's packaging until ready for installation.

PART 2 - PRODUCTS
2.01 WIRING DEVICE APPLICATIONS

A. Provide wiring devices suitable for intended use and with ratings adequate for load served.
B. For single receptacles installed on an individual branch circuit, provide receptacle with ampere

rating not less than that of the branch circuit.
C. Provide weather resistant GFCI receptacles with specified weatherproof covers for receptacles

installed outdoors or in damp or wet locations.
D. Provide GFCI protection for receptacles installed within 6 feet of sinks.

2.02 WIRING DEVICE FINISHES
A. Provide wiring device finishes as described below unless otherwise indicated.
B. Wiring Devices, Unless Otherwise Indicated:  Color to be selected by Engineer from

Manufacturer's list of standard colors.
C. Wiring Devices Installed in Wet or Damp Locations: Color to be selected by Engineer  from

Manufacturer's list of standard colors. with  weatherproof cover.
2.03 WALL SWITCHES

A. Manufacturers:
1. Hubbell Incorporated
2. Leviton Manufacturing Company, Inc
3. Pass & Seymour, a brand of Legrand North America, Inc
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B. Wall Switches - General Requirements:  AC only, quiet operating, general-use snap switches
with silver alloy contacts, complying with NEMA WD 1 and NEMA WD 6, and listed as
complying with UL 20 and where applicable, FS W-S-896; types as indicated on the drawings.
1. Wiring Provisions:  Terminal screws for side wiring and screw actuated binding clamp for

back wiring with separate ground terminal screw.
C. Standard Wall Switches: ​Commercial specification grade ​, ​20 ​ A, ​120/277 ​ V with ​standard toggle

type ​ switch actuator and maintained contacts; ​single pole single throw, double pole single
throw, three way, or four way ​ as indicated ​ on the drawings ​.

2.04 RECEPTACLES
A. Manufacturers:

1. Hubbell Incorporated ​
2. Leviton Manufacturing Company, Inc
3. Pass & Seymour, a brand of Legrand North America, Inc​

B. Receptacles - General Requirements:  Self-grounding, complying with NEMA WD 1 and NEMA
WD 6, and listed as complying with UL 498, and where applicable, FS W-C-596; types as
indicated on the drawings.
1. Wiring Provisions:  Terminal screws for side wiring or screw actuated binding clamp for

back wiring with separate ground terminal screw.
2. NEMA configurations specified are according to NEMA WD 6.

C. Convenience Receptacles:
1. Standard Convenience Receptacles: ​Commercial specification grade ​, ​20A, 125V, NEMA

5-20R ​​​; single or duplex as indicated ​ on the drawings ​.
2. Weather Resistant Convenience Receptacles: ​Commercial specification grade ​, ​20A,

125V, NEMA 5-20R ​​​, listed and labeled as weather resistant type complying with UL 498
Supplement SE suitable for installation in damp or wet locations; single or duplex as
indicated ​ on the drawings ​.

D. GFCI Receptacles:
1. GFCI Receptacles - General Requirements:  Self-testing, with feed-through protection and

light to indicate ground fault tripped condition and loss of protection; listed as complying
with UL 943, class A.
a. Provide test and reset buttons of same color as device.

2. Standard GFCI Receptacles: ​Commercial specification grade ​, duplex, ​20A, 125V, NEMA
5-20R ​​, rectangular decorator style ​.

3. Weather Resistant GFCI Receptacles: ​Commercial specification grade ​, duplex, ​20A,
125V, NEMA 5-20R ​​, rectangular decorator style ​, listed and labeled as weather resistant
type complying with UL 498 Supplement SE suitable for installation in damp or wet
locations.

2.05 WALL PLATES
A. Manufacturers:

1. Hubbell Incorporated ​
2. Leviton Manufacturing Company, Inc
3. Lutron Electronics Company, Inc​
4. Pass & Seymour, a brand of Legrand North America, Inc

B. Wall Plates:  Comply with UL 514D.
1. Configuration:  One piece cover as required for quantity and types of corresponding wiring

devices.
2. Size: ​Standard ​​​.
3. Screws:  Metal with slotted heads finished to match wall plate finish.

C. Nylon Wall Plates:  Smooth finish, high-impact thermoplastic.
D. Stainless Steel Wall Plates:  Brushed satin finish, Type 302 stainless steel.
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E. Weatherproof Covers for Damp Locations:  Gasketed, cast aluminum, with self-closing hinged
cover and corrosion-resistant screws; listed as suitable for use in wet locations with cover
closed.

F. Weatherproof Covers for Wet Locations:  Gasketed, cast aluminum, with hinged lockable cover
and corrosion-resistant screws; listed as suitable for use in wet locations while in use with
attachment plugs connected and identified as extra-duty type.

PART 3 - EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that outlet boxes are installed in proper locations and at proper mounting heights and are

properly sized to accommodate devices and conductors in accordance with NFPA 70.
C. Verify that wall openings are neatly cut and will be completely covered by wall plates.
D. Verify that final surface finishes are complete, including painting.
E. Verify that floor boxes are adjusted properly.
F. Verify that branch circuit wiring installation is completed, tested, and ready for connection to

wiring devices.
G. Verify that core drilled holes for poke-through assemblies are in proper locations.
H. Verify that openings in access floor are in proper locations.
I. Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION
A. Provide extension rings to bring outlet boxes flush with finished surface.
B. Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

3.03 INSTALLATION
A. Perform work in accordance with NECA 1 (general workmanship) and, where applicable, NECA

130, including mounting heights specified in those standards unless otherwise indicated.
B. Coordinate locations of outlet boxes provided under Section 26 05 33.16 as required for

installation of wiring devices provided under this section.
1. Mounting Heights: Unless otherwise indicated, as follows:

a. Wall Switches:  48 inches above finished floor.
b. Wall Dimmers:  48 inches above finished floor.
c. Fan Speed Controllers:  48 inches above finished floor.
d. Receptacles:  18 inches above finished floor or 6 inches above counter.

2. Orient outlet boxes for vertical installation of wiring devices unless otherwise indicated.
3. Where multiple receptacles, wall switches, or wall dimmers are installed at the same

location and at the same mounting height, gang devices together under a common wall
plate.

4. Locate wall switches on strike side of door with edge of wall plate 3 inches from edge of
door frame. Where locations are indicated otherwise, notify Engineer to obtain direction
prior to proceeding with work.

5. Locate receptacles for electric drinking fountains concealed behind drinking fountain
according to manufacturer's instructions.

C. Install wiring devices in accordance with manufacturer's instructions.
D. Install permanent barrier between ganged wiring devices when voltage between adjacent

devices exceeds 300 V.
E. Where required, connect wiring devices using pigtails not less than 6 inches long. Do not

connect more than one conductor to wiring device terminals.
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F. Connect wiring devices by wrapping conductor clockwise 3/4 turn around screw terminal and
tightening to proper torque specified by the manufacturer. Where present, do not use push-in
pressure terminals that do not rely on screw-actuated binding.

G. Unless otherwise indicated, connect wiring device grounding terminal to branch circuit
equipment grounding conductor and to outlet box with bonding jumper.

H. Provide GFCI receptacles with integral GFCI protection at each location indicated. Do not use
feed-through wiring to protect downstream devices.

I. Install wiring devices plumb and level with mounting yoke held rigidly in place.
J. Install wall switches with OFF position down.
K. Install vertically mounted receptacles with grounding pole on top and horizontally mounted

receptacles with grounding pole on left.
L. Install wall plates to fit completely flush to wall with no gaps and rough opening completely

covered without strain on wall plate. Repair or reinstall improperly installed outlet boxes or
improperly sized rough openings. Do not use oversized wall plates in lieu of meeting this
requirement.

M. Install blank wall plates on junction boxes and on outlet boxes with no wiring devices installed
or designated for future use.

3.04 FIELD QUALITY CONTROL
A. See Section 01 40 00 - Quality Requirements, for additional requirements.
B. Inspect each wiring device for damage and defects.
C. Operate each wall switch, wall dimmer, and fan speed controller with circuit energized to verify

proper operation.
D. Test each receptacle to verify operation and proper polarity.
E. Test each GFCI receptacle for proper tripping operation according to manufacturer's

instructions.
F. Correct wiring deficiencies and replace damaged or defective wiring devices.

3.05 ADJUSTING
A. Adjust devices and wall plates to be flush and level.

3.06 CLEANING
A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match

original factory finish.
END OF SECTION
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SECTION 26 28 16.13
ENCLOSED CIRCUIT BREAKERS

PART 1 - GENERAL
1.01 SECTION INCLUDES

A. Enclosed circuit breakers.
1.02 RELATED REQUIREMENTS

A. Section 26 05 26 - Grounding and Bonding for Electrical Systems.
B. Section 26 05 29 - Hangers and Supports for Electrical Systems.
C. Section 26 05 48 - Vibration and Seismic Controls for Electrical Systems.
D. Section 26 05 53 - Identification for Electrical Systems:  Identification products and

requirements.
1.03 REFERENCE STANDARDS

A. FS W-C-375 - Circuit Breakers, Molded Case; Branch Circuit and Service.
B. NECA 1 - Standard for Good Workmanship in Electrical Construction.
C. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).
D. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems.
E. NFPA 70 - National Electrical Code.
F. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations.
G. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations.
H. UL 489 - Molded-Case Circuit Breakers, Molded-Case Switches and Circuit Breaker

Enclosures.
I. UL 869A - Reference Standard for Service Equipment.
J. UL 1053 - Ground-Fault Sensing and Relaying Equipment.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate work with other trades.  Avoid placement of ductwork, piping, equipment, or
other potential obstructions within dedicated equipment spaces and within working
clearances for electrical equipment required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

3. Verify with manufacturer that conductor terminations are suitable for use with the
conductors to be installed.

4. Notify Engineer of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for circuit

breakers, enclosures, and other installed components and accessories.
C. Shop Drawings:  Indicate outline and support point dimensions, voltage and current ratings,

short circuit current ratings, conduit entry locations, conductor terminal information, and
installed features and accessories.

D. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use
stipulated by product testing agency.  Include instructions for storage, handling, protection,
examination, preparation, installation, and starting of product.

E. Project Record Documents:  Record actual installed locations of enclosed circuit breakers.
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1.06 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with minimum three years documented experience.
1.07 DELIVERY, STORAGE, AND HANDLING

A. Store in a clean, dry space.  Maintain factory wrapping or provide an additional heavy canvas
or heavy plastic cover to protect units from dirt, water, construction debris, and traffic.

B. Handle carefully in accordance with manufacturer's written instructions to avoid damage to
enclosed circuit breaker internal components, enclosure, and finish.

1.08 FIELD CONDITIONS
A. Maintain ambient temperature between 23 degrees F and 104 degrees F during and after

installation of enclosed circuit breakers.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Eaton Corporation
B. Schneider Electric; Square D Products
C. Siemens Industry, Inc
D. Source Limitations:  Furnish enclosed circuit breakers and associated components produced by

the same manufacturer as the other electrical distribution equipment used for this project and
obtained from a single supplier.

2.02 ENCLOSED CIRCUIT BREAKERS
A. Description:  Units consisting of molded case circuit breakers individually mounted in

enclosures.
B. Provide products listed, classified, and labeled as suitable for the purpose intended.
C. Unless otherwise indicated, provide products suitable for continuous operation under the

following service conditions:
1. Altitude:  Less than 6,600 feet.
2. Ambient Temperature:  Between 23 degrees F and 104 degrees F.

D. Short Circuit Current Rating:
1. Provide enclosed circuit breakers with listed short circuit current rating not less than the

available fault current at the installed location indicated on the drawings.
E. Enclosed Circuit Breakers Used for Service Entrance:  Listed and labeled as suitable for use as

service equipment according to UL 869A.
F. Conductor Terminations:  Suitable for use with the conductors to be installed.
G. Provide thermal magnetic circuit breakers unless otherwise indicated.
H. Provide insulated, groundable fully rated solid neutral assembly where a neutral connection is

required, with a suitable lug for terminating each neutral conductor.
I. Provide solidly bonded equipment ground bus in each enclosed circuit breaker, with a suitable

lug for terminating each equipment grounding conductor.
J. Enclosures:  Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E.

1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the
following installation locations:
a. Indoor Clean, Dry Locations:  Type 1.
b. Outdoor Locations:  Type 3R.

2. Finish for Painted Steel Enclosures:  Manufacturer's standard, factory applied grey unless
otherwise indicated.
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3. Provide surface-mounted enclosures unless otherwise indicated.
K. Provide externally operable handle with means for locking in the OFF position.
L. Ground Fault Protection:  Where ground-fault protection is indicated, provide system listed and

labeled as complying with UL 1053.
1. Where electronic circuit breakers equipped with integral ground fault protection are used,

provide separate neutral current sensor where applicable.
2.03 MOLDED CASE CIRCUIT BREAKERS

A. Description:  Quick-make, quick-break, over center toggle, trip-free, trip-indicating circuit
breakers listed and labeled as complying with UL 489, and complying with FS W-C-375 where
applicable; ratings, configurations, and features as indicated on the drawings.

B. Interrupting Capacity:
1. Provide circuit breakers with interrupting capacity as required to provide the short circuit

current rating indicated, but not less than:
a. 10,000 rms symmetrical amperes at 240 VAC or 208 VAC.
b. 14,000 rms symmetrical amperes at 480 VAC.

2. Fully Rated Systems:  Provide circuit breakers with interrupting capacity not less than the
short circuit current rating indicated.

C. Conductor Terminations:
1. Provide mechanical lugs unless otherwise indicated.
2. Lug Material:  ​Aluminum, suitable for terminating aluminum or copper conductors​.

D. Thermal Magnetic Circuit Breakers:  For each pole, furnish thermal inverse time tripping
element for overload protection and magnetic instantaneous tripping element for short circuit
protection.

E. Electronic Trip Circuit Breakers:  Furnish solid state, microprocessor-based, true rms sensing
trip units.
1. Provide the following field-adjustable trip response settings:

a. Ground fault pickup and delay where ground fault protection is indicated.
F. Multi-Pole Circuit Breakers:  Furnish with common trip for all poles.
G. Provide the following features and accessories where indicated or where required to complete

installation:
1. Auxiliary Switch:  SPDT switch suitable for connection to system indicated for indicating

when circuit breaker has tripped or been turned off.
2. Alarm Switch:  SPDT switch suitable for connection to system indicated for indicating

when circuit breaker has tripped.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that the ratings of the enclosed circuit breakers are consistent with the indicated

requirements.
C. Verify that mounting surfaces are ready to receive enclosed circuit breakers.
D. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Perform work in accordance with NECA 1 (general workmanship).
C. Arrange equipment to provide minimum clearances in accordance with manufacturer's

instructions and NFPA 70.
D. Provide required support and attachment in accordance with Section 26 05 29.
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E. Install enclosed circuit breakers plumb.
F. Except where indicated to be mounted adjacent to the equipment they supply, mount enclosed

circuit breakers such that the highest position of the operating handle does not exceed 79
inches above the floor or working platform.

G. Provide grounding and bonding in accordance with Section 26 05 26.
H. Set field-adjustable ground fault protection pickup and time delay settings as indicated.

3.03 FIELD QUALITY CONTROL
A. See Section 01 40 00 - Quality Requirements, for additional requirements.
B. Inspect and test in accordance with manufacturer's instructions and NETA ATS, except Section

4.
C. Perform inspections and tests listed in NETA ATS, Section 7.6.1.1 for circuit breakers used for

service entrance and for circuit breakers larger than _____ amperes. Tests listed as optional
are not required.

D. Ground Fault Protection Systems:  Test in accordance with manufacturer's instructions as
required by NFPA 70.

E. Test GFCI circuit breakers to verify proper operation.
F. Test shunt trips to verify proper operation.
G. Correct deficiencies and replace damaged or defective enclosed circuit breakers.

3.04 ADJUSTING
A. Adjust tightness of mechanical and electrical connections to manufacturer's recommended

torque settings.
3.05 CLEANING

A. Clean dirt and debris from circuit breaker enclosures and components according to
manufacturer's instructions.

B. Repair scratched or marred exterior surfaces to match original factory finish.
END OF SECTION
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SECTION 26 28 16.16
ENCLOSED SWITCHES

PART 1 - GENERAL
1.01 SECTION INCLUDES

A. Enclosed safety switches.
1.02 RELATED REQUIREMENTS

A. Section 26 05 26 - Grounding and Bonding for Electrical Systems.
B. Section 26 05 29 - Hangers and Supports for Electrical Systems.
C. Section 26 28 13 - Fuses.

1.03 REFERENCE STANDARDS
A. NECA 1 - Standard for Good Workmanship in Electrical Construction.
B. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).
C. NEMA KS 1 - Heavy Duty Enclosed and Dead-Front Switches (600 Volts Maximum).
D. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems.
E. NFPA 70 - National Electrical Code.
F. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations.
G. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations.
H. UL 98 - Enclosed and Dead-Front Switches.
I. UL 869A - Reference Standard for Service Equipment.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate the work with other trades.  Avoid placement of ductwork, piping, equipment,
or other potential obstructions within the dedicated equipment spaces and within working
clearances for electrical equipment required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

3. Verify with manufacturer that conductor terminations are suitable for use with the
conductors to be installed.

4. Notify Engineer of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for enclosed

switches and other installed components and accessories.
1.06 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.
B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with minimum three years documented experience.
1.07 DELIVERY, STORAGE, AND HANDLING

A. Store in a clean, dry space.  Maintain factory wrapping or provide an additional heavy canvas
or heavy plastic cover to protect units from dirt, water, construction debris, and traffic.

B. Handle carefully in accordance with manufacturer's written instructions to avoid damage to
enclosed switch internal components, enclosure, and finish.

PART 2 - PRODUCTS
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2.01 MANUFACTURERS
A. Eaton Corporation
B. Schneider Electric; Square D Products
C. Siemens Industry, Inc​
D. Source Limitations:  Furnish enclosed switches and associated components produced by the

same manufacturer as the other electrical distribution equipment used for this project and
obtained from a single supplier.

2.02 ENCLOSED SAFETY SWITCHES
A. Description:  Quick-make, quick-break enclosed safety switches listed and labeled as

complying with UL 98; heavy duty; ratings, configurations, and features as indicated on the
drawings.

B. Provide products listed, classified, and labeled as suitable for the purpose intended.
C. Unless otherwise indicated, provide products suitable for continuous operation under the

following service conditions:
1. Altitude:  Less than 6,600 feet.
2. Ambient Temperature: Between -22 degrees F and 104 degrees F.

D. Horsepower Rating:  Suitable for connected load.
E. Voltage Rating:  Suitable for circuit voltage.
F. Short Circuit Current Rating:

1. Provide enclosed safety switches, when protected by the fuses or supply side overcurrent
protective devices to be installed, with listed short circuit current rating not less than the
available fault current at the installed location as indicated on the drawings.

2. Minimum Ratings:
a. Heavy Duty Single Throw Switches Protected by Class R, Class J, Class L, or Class

T Fuses:  200,000 rms symmetrical amperes.
b. Double Throw Switches Protected by Class R, Class J, or Class T Fuses:  100,000

rms symmetrical amperes.
G. Provide with switch blade contact position that is visible when the cover is open.
H. Fuse Clips for Fusible Switches:  As required to accept fuses indicated.
I. Conductor Terminations:  Suitable for use with the conductors to be installed.
J. Provide insulated, groundable fully rated solid neutral assembly where a neutral connection is

required, with a suitable lug for terminating each neutral conductor.
K. Provide solidly bonded equipment ground bus in each enclosed safety switch, with a suitable

lug for terminating each equipment grounding conductor.
L. Enclosures:  Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E.

1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the
following installation locations:
a. Indoor Clean, Dry Locations:  Type 1.
b. Outdoor Locations:  Type 3R.

2. Finish for Painted Steel Enclosures:  Manufacturer's standard, factory applied grey unless
otherwise indicated.

M. Provide safety interlock to prevent opening the cover with the switch in the ON position with
capability of overriding interlock for testing purposes.

N. Heavy Duty Switches:
1. Comply with NEMA KS 1.
2. Conductor Terminations:

a. Provide mechanical lugs unless otherwise indicated.
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b. Lug Material:  ​Copper, suitable for terminating copper conductors only​.
3. Provide externally operable handle with means for locking in the OFF position, capable of

accepting three padlocks.
a. Provide means for locking handle in the ON position where indicated.

O. Provide the following features and accessories where indicated or where required to complete
installation:
1. Hubs:  As required for environment type; sized to accept conduits to be installed.
2. Integral fuse pullers.

PART 3 - EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that the ratings of the enclosed switches are consistent with the indicated requirements.
C. Verify that mounting surfaces are ready to receive enclosed safety switches.
D. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Perform work in accordance with NECA 1 (general workmanship).
C. Arrange equipment to provide minimum clearances in accordance with manufacturer's

instructions and NFPA 70.
D. Provide required support and attachment in accordance with Section 26 05 29.
E. Install enclosed switches plumb.
F. Except where indicated to be mounted adjacent to the equipment they supply, mount enclosed

switches such that the highest position of the operating handle does not exceed 79 inches
above the floor or working platform.

G. Provide grounding and bonding in accordance with Section 26 05 26.
H. Provide fuses complying with Section 26 28 13 for fusible switches as indicated or as required

by equipment manufacturer's recommendations.
3.03 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.
B. Inspect and test in accordance with NETA ATS, except Section 4.
C. Perform inspections and tests listed in NETA ATS, Section 7.5.1.1.
D. Correct deficiencies and replace damaged or defective enclosed safety switches or associated

components.
3.04 ADJUSTING

A. Adjust tightness of mechanical and electrical connections to manufacturer's recommended
torque settings.

3.05 CLEANING
A. Clean dirt and debris from switch enclosures and components according to manufacturer's

instructions.
B. Repair scratched or marred exterior surfaces to match original factory finish.

END OF SECTION



This page intentionally left blank



ATU West Campus Chilled Water Loop Construction Documents
October 2024

Surge Protective Devices   26 43 00 - 1  

SECTION 26 43 00
SURGE PROTECTIVE DEVICES

PART 1 - GENERAL
1.01 SECTION INCLUDES

A. Surge protective devices for distribution locations.
1.02 RELATED REQUIREMENTS

A. Section 26 05 26 - Grounding and Bonding for Electrical Systems.
B. Section 26 24 13 - Switchboards.
C. Section 26 24 16 - Panelboards.

1.03 ABBREVIATIONS AND ACRONYMS
A. SPD:  Surge Protective Device.

1.04 REFERENCE STANDARDS
A. NECA 1 - Standard for Good Workmanship in Electrical Construction.
B. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).
C. NFPA 70 - National Electrical Code.
D. UL 1449 - Standard for Surge Protective Devices.

1.05 ADMINISTRATIVE REQUIREMENTS
A. Coordination:  Coordinate size and location of overcurrent device compatible with the actual

surge protective device and location to be installed. Notify Engineer of any conflicts or
deviations from Contract Documents to obtain direction prior to ordering equipment.

1.06 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Include detailed component information, voltage, surge current ratings, repetitive

surge current capacity, voltage protection rating (VPR) for all protection modes, maximum
continuous operating voltage (MCOV), nominal discharge current (I-n), short circuit current
rating (SCCR), connection means including any required external overcurrent protection,
enclosure ratings, outline and support point dimensions, weight, service condition
requirements, and installed features.

C. Project Record Documents:  Record actual connections and locations of surge protective
devices.

1.07 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with minimum three years documented experience.
1.08 DELIVERY, STORAGE, AND PROTECTION

A. Store in a clean, dry space in accordance with manufacturer's written instructions.
1.09 FIELD CONDITIONS

A. Maintain field conditions within manufacturer's required service conditions during and after
installation.

1.10 WARRANTY
A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.
B. Manufacturer's Warranty:  Provide minimum five year warranty covering repair or replacement

of surge protective devices showing evidence of failure due to defective materials or
workmanship.
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PART 2 - PRODUCTS
2.01 MANUFACTURERS

A. Factory-installed, Internally Mounted Surge Protective Devices:
1. Same as manufacturer of equipment containing surge protective device, to provide a

complete listed assembly including SPD.
2.02 SURGE PROTECTIVE DEVICES - GENERAL REQUIREMENTS

A. Description:  Factory-assembled surge protective devices (SPDs) for 60 Hz service; listed,
classified, and labeled as suitable for the purpose intended; system voltage as indicated on the
drawings.

B. Unless otherwise indicated, provide field-installed, externally-mounted or factory-installed,
internally-mouonted SPDs.

C. List and label as complying with UL 1449, Type 1 when connected on line side of service
disconnect overcurrent device and Type 1 or 2 when connected on load side of service
disconnect overcurrent device.

D. Protected Modes:
1. Wye Systems:  L-N, L-G, N-G, L-L.
2. Single Split Phase Systems:  L-N, L-G, N-G, L-L.

E. UL 1449 Voltage Protection Ratings (VPRs):
1. 480Y/277V System Voltage:  Not more than 1,500 V for L-N, L-G, and N-G modes and

2,000 V for L-L mode.
F. UL 1449 Maximum Continuous Operating Voltage (MCOV):  Not less than 115% of nominal

system voltage.
G. Enclosure Environment Type per NEMA 250:  Unless otherwise indicated, as specified for the

following installation locations:
1. Indoor clean, dry locations:  Type 1.
2. Outdoor locations:  Type 3R.

H. Equipment Containing Factory-installed, Internally Mounted SPDs:  Listed and labeled as a
complete assembly including SPD.

PART 3 - EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that the service voltage and configuration marked on the SPD are consistent with the

service voltage and configuration at the location to be installed.
C. Verify system grounding and bonding is in accordance with Section 26 05 26, including bonding

of neutral and ground for service entrance and separately derived systems where applicable.
Do not energize SPD until deficiencies have been corrected.

D. Verify that conditions are satisfactory for installation prior to starting work.
3.02 INSTALLATION

A. Perform work in accordance with NECA 1 (general workmanship).
B. Arrange equipment to provide minimum clearances in accordance with manufacturer's

instructions and NFPA 70.
C. Do not energize SPD until bonding of neutral and ground for service entrance and separately

derived systems is complete in accordance with Section 26 05 26 where applicable. Replace
SPDs damaged by improper or missing neutral-ground bond.

3.03 FIELD QUALITY CONTROL
A. See Section 01 40 00 - Quality Requirements, for additional requirements.
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3.04 CLEANING
A. Repair scratched or marred exterior surfaces to match original factory finish.

END OF SECTION
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SECTION 26 51 00
INTERIOR LIGHTING

PART 1 - GENERAL
1.01 SECTION INCLUDES

A. Interior luminaires.
B. Emergency lighting units.
C. Exit signs.
D. Ballasts and drivers.
E. Lamps.
F. Accessories.

1.02 RELATED REQUIREMENTS
A. Section 26 05 29 - Hangers and Supports for Electrical Systems.
B. Section 26 05 33.16 - Boxes for Electrical Systems.
C. Section 26 27 26 - Wiring Devices:  Manual wall switches and wall dimmers.

1.03 REFERENCE STANDARDS
A. IES LM-80 - Approved Method: Measuring Luminous Flux and Color Maintenance of LED

Packages, Arrays, and Modules.
B. NECA 1 - Standard for Good Workmanship in Electrical Construction.
C. NECA/IESNA 500 - Standard for Installing Indoor Lighting Systems.
D. NECA/IESNA 502 - Standard for Installing Industrial Lighting Systems.
E. NEMA LE 4 - Recessed Luminaires, Ceiling Compatibility.
F. NFPA 70 - National Electrical Code.
G. NFPA 101 - Life Safety Code.
H. UL 924 - Emergency Lighting and Power Equipment.
I. UL 1598 - Luminaires.
J. UL 1598C - Light-Emitting Diode (LED) Retrofit Luminaire Conversion Kits.
K. UL 8750 - Light Emitting Diode (LED) Equipment for Use in Lighting Products.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate the installation of luminaires with mounting surfaces installed under other
sections or by others. Coordinate the work with placement of supports, anchors, etc.
required for mounting. Coordinate compatibility of luminaires and associated trims with
mounting surfaces at installed locations.

2. Coordinate the placement of luminaires with structural members, ductwork, piping,
equipment, diffusers, fire suppression system components, and other potential conflicts
installed under other sections or by others.

3. Coordinate the placement of exit signs with furniture, equipment, signage or other
potential obstructions to visibility installed under other sections or by others.

4. Notify Engineer of any conflicts or deviations from Contract Documents to obtain direction
prior to proceeding with work.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Shop Drawings:
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1. Indicate dimensions and components for each luminaire that is not a standard product of
the manufacturer.

2. Provide photometric calculations where luminaires are proposed for substitution upon
request.

C. Product Data:  Provide manufacturer's standard catalog pages and data sheets including
detailed information on luminaire construction, dimensions, ratings, finishes, mounting
requirements, listings, service conditions, photometric performance, installed accessories, and
ceiling compatibility; include model number nomenclature clearly marked with all proposed
features.
1. LED Luminaires:

a. Include estimated useful life, calculated based on IES LM-80 test data.
2. Lamps:  Include rated life, color temperature, color rendering index (CRI), and initial and

mean lumen output.
D. Project Record Documents:  Record actual connections and locations of luminaires and any

associated remote components.
1.06 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.
B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with minimum three years documented experience.
1.07 DELIVERY, STORAGE, AND PROTECTION

A. Receive, handle, and store products according to NECA/IESNA 500 (commercial lighting),
NECA/IESNA 502 (industrial lighting), and manufacturer's written instructions.

B. Keep products in original manufacturer's packaging and protect from damage until ready for
installation.

1.08 FIELD CONDITIONS
A. Maintain field conditions within manufacturer's required service conditions during and after

installation.
1.09 WARRANTY

A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.
B. Provide three year manufacturer warranty for LED luminaires, including drivers.
C. Provide five year pro-rata warranty for batteries for emergency lighting units.
D. Provide ten year pro-rata warranty for batteries for self-powered exit signs.

PART 2 - PRODUCTS
2.01 LUMINAIRE TYPES

A. Furnish products as indicated in luminaire schedule included on the drawings.
2.02 LUMINAIRES

A. Provide products that comply with requirements of NFPA 70.
B. Provide products that are listed and labeled as complying with UL 1598, where applicable.
C. Provide products listed, classified, and labeled as suitable for the purpose intended.
D. Unless otherwise indicated, provide complete luminaires including lamp(s) and all sockets,

ballasts, reflectors, lenses, housings and other components required to position, energize and
protect the lamp and distribute the light.

E. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring,
connectors, hardware, supports, trims, accessories, etc. as necessary for a complete operating
system.
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F. Provide products suitable to withstand normal handling, installation, and service without any
damage, distortion, corrosion, fading, discoloring, etc.

G. Recessed Luminaires:
1. Ceiling Compatibility:  Comply with NEMA LE 4.
2. Luminaires Recessed in Insulated Ceilings:  Listed and labeled as IC-rated, suitable for

direct contact with insulation and combustible materials.
3. Luminaires Recessed in Sloped Ceilings:  Provide suitable sloped ceiling adapters.

2.03 EMERGENCY LIGHTING UNITS
A. Description:  Emergency lighting units complying with NFPA 101 and all applicable state and

local codes, and listed and labeled as complying with UL 924.
B. Operation:  Upon interruption of normal power source or brownout condition exceeding 20

percent voltage drop from nominal, solid-state control automatically switches connected lamps
to integral battery power for minimum of 90 minutes of rated emergency illumination, and
automatically recharges battery upon restoration of normal power source.

C. Battery:
1. Sealed maintenance-free lead calcium unless otherwise indicated.
2. Size battery to supply all connected lamps, including emergency remote heads where

indicated.
D. Diagnostics:  Provide power status indicator light and accessible integral test switch to manually

activate emergency operation.
E. Provide low-voltage disconnect to prevent battery damage from deep discharge.
F. Self-Diagnostics:  Provide units that self-monitor functionality and automatically perform testing

required by NFPA 101 where indicated; provide indicator light(s) to report test and diagnostic
status.

G. Accessories:
1. Provide compatible accessory mounting brackets where indicated or required to complete

installation.
2.04 EXIT SIGNS

A. Description:  Exit signs complying with NFPA 101 and applicable state and local codes, and
listed and labeled as complying with UL 924.
1. Number of Faces:  Single- or double-face as indicated or as required for installed location.
2. Directional Arrows:  As indicated or as required for installed location.

B. Powered Exit Signs:  Internally illuminated with LEDs unless otherwise indicated.
2.05 BALLASTS AND DRIVERS

A. Ballasts/Drivers - General Requirements:
1. Provide ballasts containing no polychlorinated biphenyls (PCBs).
2. Minimum Efficiency/Efficacy:  Provide ballasts complying with all current applicable federal

and state ballast efficiency/efficacy standards.
B. Dimmable LED Drivers:

1. Dimming Range:  Continuous dimming from 100 percent to five percent relative light
output unless dimming capability to lower level is indicated, without flicker.

2. Control Compatibility:  Fully compatible with the dimming controls to be installed.
a. Wall Dimmers:  See Section 26 27 26.

2.06 LAMPS
A. Lamps - General Requirements:

1. Unless explicitly excluded, provide new, compatible, operable lamps in each luminaire.
2. Verify compatibility of specified lamps with luminaires to be installed. Where lamps are not

specified, provide lamps per luminaire manufacturer's recommendations.
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3. Minimum Efficiency:  Provide lamps complying with all current applicable federal and state
lamp efficiency standards.

4. Color Temperature Consistency:  Unless otherwise indicated, for each type of lamp
furnish products which are consistent in perceived color temperature. Replace lamps that
are determined by the Engineer to be inconsistent in perceived color temperature.

PART 3 - EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that outlet boxes are installed in proper locations and at proper mounting heights and are

properly sized to accommodate conductors in accordance with NFPA 70.
C. Verify that suitable support frames are installed where required.
D. Verify that branch circuit wiring installation is completed, tested, and ready for connection to

luminaires.
E. Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION
A. Provide extension rings to bring outlet boxes flush with finished surface.
B. Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

3.03 INSTALLATION
A. Coordinate locations of outlet boxes provided under Section 26 05 33.16 as required for

installation of luminaires provided under this section.
B. Perform work in accordance with NECA 1 (general workmanship).
C. Install products in accordance with manufacturer's instructions.
D. Install luminaires securely, in a neat and workmanlike manner, as specified in NECA 500

(commercial lighting) and NECA 502 (industrial lighting).
E. Provide required support and attachment in accordance with Section 26 05 29.
F. Install luminaires plumb and square and aligned with building lines and with adjacent

luminaires.
G. Suspended Ceiling Mounted Luminaires:

1. Do not use ceiling tiles to bear weight of luminaires.
2. Do not use ceiling support system to bear weight of luminaires unless ceiling support

system is certified as suitable to do so.
3. Secure lay-in luminaires to ceiling support channels using listed safety clips at four

corners.
4. In addition to ceiling support wires, provide two galvanized steel safety wire(s), minimum

12 gauge, connected from opposing corners of each recessed luminaire to building
structure.

5. See appropriate Division 9 section where suspended grid ceiling is specified for additional
requirements.

H. Suspended Luminaires:
1. Install using the suspension method indicated, with support lengths and accessories as

required for specified mounting height.
2. Install canopies tight to mounting surface.

I. Wall-Mounted Luminaires:  Unless otherwise indicated, specified mounting heights are to
center of luminaire.

J. Install accessories furnished with each luminaire.
K. Bond products and metal accessories to branch circuit equipment grounding conductor.
L. Emergency Lighting Units:
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1. Unless otherwise indicated, connect unit to unswitched power from same circuit feeding
normal lighting in same room or area. Bypass local switches, contactors, or other lighting
controls.

M. Exit Signs:
1. Unless otherwise indicated, connect unit to unswitched power from same circuit feeding

normal lighting in same room or area. Bypass local switches, contactors, or other lighting
controls.

N. Install lamps in each luminaire.
O. Lamp Burn-In:  Operate lamps at full output for prescribed period per manufacturer's

recommendations prior to use with any dimming controls. Replace lamps that fail prematurely
due to improper lamp burn-in.

3.04 FIELD QUALITY CONTROL
A. See Section 01 40 00 - Quality Requirements, for additional requirements.
B. Inspect each product for damage and defects.
C. Operate each luminaire after installation and connection to verify proper operation.
D. Test self-powered exit signs, emergency lighting units, and fluorescent emergency power

supply units to verify proper operation upon loss of normal power supply.
E. Correct wiring deficiencies and repair or replace damaged or defective products. Repair or

replace excessively noisy ballasts as determined by Engineer.
3.05 ADJUSTING

A. Aim and position adjustable luminaires to achieve desired illumination as indicated or as
directed by Engineer. Secure locking fittings in place.

B. Aim and position adjustable emergency lighting unit lamps to achieve optimum illumination of
egress path as required or as directed by Engineer or authority having jurisdiction.

C. Exit Signs with Field-Selectable Directional Arrows:  Set as indicated or as required to properly
designate egress path as directed by Engineer or authority having jurisdiction.

3.06 CLEANING
A. Clean surfaces according to NECA 500 (commercial lighting), NECA 502 (industrial lighting),

and manufacturer's instructions to remove dirt, fingerprints, paint, or other foreign material and
restore finishes to match original factory finish.

3.07 CLOSEOUT ACTIVITIES
3.08 PROTECTION

A. Protect installed luminaires from subsequent construction operations.
END OF SECTION
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SECTION 26 56 00
EXTERIOR LIGHTING

PART 1 - GENERAL
1.01 SECTION INCLUDES

A. Exterior luminaires.
B. Ballasts.
C. Poles and accessories.
D. Luminaire accessories.

1.02 RELATED REQUIREMENTS
A. Section 03 30 00 - Cast-in-Place Concrete:  Materials and installation requirements for concrete

bases for poles.
B. Section 26 05 26 - Grounding and Bonding for Electrical Systems.
C. Section 26 05 29 - Hangers and Supports for Electrical Systems.
D. Section 26 05 33.16 - Boxes for Electrical Systems.

1.03 REFERENCE STANDARDS
A. IES LM-79 - Approved Method: Electrical and Photometric Measurements of Solid-State

Lighting Products.
B. IES LM-80 - Approved Method: Measuring Luminous Flux and Color Maintenance of LED

Packages, Arrays, and Modules.
C. IES RP-8 - Recommended Practice for Design and Maintenance of Roadway and Parking

Facility Lighting.
D. NECA 1 - Standard for Good Workmanship in Electrical Construction.
E. NECA/IESNA 501 - Standard for Installing Exterior Lighting Systems.
F. NFPA 70 - National Electrical Code.
G. UL 1598 - Luminaires.
H. UL 8750 - Light Emitting Diode (LED) Equipment for Use in Lighting Products.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate placement of poles and associated foundations with utilities, curbs, sidewalks,
trees, walls, fences, striping, etc. installed under other sections or by others. Coordinate
elevation to obtain specified foundation height.

2. Notify Engineer of any conflicts or deviations from Contract Documents to obtain direction
prior to proceeding with work.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Shop Drawings:

1. Indicate dimensions and components for each luminaire that is not a standard product of
the manufacturer.

2. Provide photometric calculations where luminaires are proposed for substitution upon
request.

3. Provide structural calculations for each pole proposed for substitution.
C. Product Data:  Provide manufacturer's standard catalog pages and data sheets including

detailed information on luminaire construction, dimensions, ratings, finishes, mounting
requirements, listings, service conditions, photometric performance, weight, effective projected
area (EPA), and installed accessories; include model number nomenclature clearly marked with
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all proposed features.
1. LED Luminaires:

a. Include estimated useful life, calculated based on IES LM-80 test data.
D. Operation and Maintenance Data:  Instructions for each product including information on

replacement parts.
E. Project Record Documents:  Record actual connections and locations of pole foundations,

luminaires, and any pull or junction boxes.
1.06 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.
B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with minimum three years documented experience.
1.07 DELIVERY, STORAGE, AND HANDLING

A. Receive, handle, and store products according to NECA/IESNA 501 and manufacturer's written
instructions.

B. Keep products in original manufacturer's packaging and protect from damage until ready for
installation.

1.08 WARRANTY
A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.
B. Provide three year manufacturer warranty for all LED luminaires, including drivers.

PART 2 - PRODUCTS
2.01 LUMINAIRE TYPES

A. Furnish products as indicated in luminaire schedule included on the drawings.
2.02 LUMINAIRES

A. Provide products that comply with requirements of NFPA 70.
B. Provide products that are listed and labeled as complying with UL 1598, where applicable.
C. Provide products listed, classified, and labeled as suitable for the purpose intended.
D. Unless otherwise indicated, provide complete luminaires including lamp(s) and all sockets,

ballasts, reflectors, lenses, housings and other components required to position, energize and
protect the lamp and distribute the light.

E. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring,
connectors, hardware, poles, foundations, supports, trims, accessories, etc. as necessary for a
complete operating system.

F. Provide products suitable to withstand normal handling, installation, and service without any
damage, distortion, corrosion, fading, discoloring, etc.

G. Provide luminaires listed and labeled as suitable for wet locations unless otherwise indicated.
H. LED Luminaires:

1. Components:  UL 8750 recognized or listed as applicable.
2. Tested in accordance with IES LM-79 and IES LM-80.
3. LED Estimated Useful Life:  Minimum of 50,000 hours at 70 percent lumen maintenance,

calculated based on IES LM-80 test data.
2.03 BALLASTS AND DRIVERS

A. Ballasts/Drivers - General Requirements:
1. Provide ballasts containing no polychlorinated biphenyls (PCBs).
2. Minimum Efficiency/Efficacy:  Provide ballasts complying with all current applicable federal

and state ballast efficiency/efficacy standards.
2.04 ACCESSORIES
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A. Stems for Suspended Luminaires:  Steel tubing, minimum 1/2" size, factory finished to match
luminaire or field-painted as directed.

B. Threaded Rods for Suspended Luminaires:  Zinc-plated steel, minimum 1/4" size, field-painted
as directed.

PART 3 - EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that outlet boxes are installed in proper locations and at proper mounting heights and are

properly sized to accommodate conductors in accordance with NFPA 70.
C. Verify that suitable support frames are installed where required.
D. Verify that branch circuit wiring installation is completed, tested, and ready for connection to

luminaires.
E. Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION
A. Provide extension rings to bring outlet boxes flush with finished surface.
B. Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

3.03 INSTALLATION
A. Coordinate locations of outlet boxes provided under Section 26 05 33.16 as required for

installation of luminaires provided under this section.
B. Perform work in accordance with NECA 1 (general workmanship).
C. Install products in accordance with manufacturer's instructions.
D. Install luminaires in accordance with NECA/IESNA 501.
E. Provide required support and attachment in accordance with Section 26 05 29.
F. Install luminaires plumb and square and aligned with building lines and with adjacent

luminaires.
G. Install accessories furnished with each luminaire.
H. Bond products and metal accessories to branch circuit equipment grounding conductor.
I. Install lamps in each luminaire.

3.04 FIELD QUALITY CONTROL
A. See Section 01 40 00 - Quality Requirements, for additional requirements.
B. Inspect each product for damage and defects.
C. Operate each luminaire after installation and connection to verify proper operation.
D. Correct wiring deficiencies and repair or replace damaged or defective products. Repair or

replace excessively noisy ballasts as determined by Engineer.
3.05 ADJUSTING

A. Aim and position adjustable luminaires to achieve desired illumination as indicated or as
directed by Engineer. Secure locking fittings in place.

3.06 CLEANING
A. Clean surfaces according to NECA/IESNA 501 and manufacturer's instructions to remove dirt,

fingerprints, paint, or other foreign material and restore finishes to match original factory finish.
3.07 CLOSEOUT ACTIVITIES

A. Just prior to Substantial Completion, replace all lamps that have failed.
3.08 PROTECTION
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A. Protect installed luminaires from subsequent construction operations.
END OF SECTION
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SECTION 31 00 00 
EARTHWORK 

PART 1 GENERAL 
1.01 SUMMARY 

A. Perform earthwork.   
B. Meet requirements for excavation safety, or to facilitate construction due to wet conditions. 
C. Perform excavation regardless of type, nature, or condition of materials encountered.   
D. Contractor shall make his own estimate of the type and extent of the various materials to be 

excavated in order to accomplish the work.   
E. There will be no extra compensation for dewatering. 

1.02 RELATED SECTIONS 
A. Section 31 10 00 - Site Clearing. 
B. Section 31 23 33 - Trenching and Backfilling. 

1.03 REFERENCES 
A. Arkansas Department of Transportation, Standard Specifications for Highway Construction, 

latest edition. 
1. ARDOT Section 303 - Aggregate Base Course. 

B. ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA, 19428-
2959 USA Phone: (610) 832-9585 Fax: (610) 832-9555. 
1. ASTM D698 - Test Methods for Moisture-Density Relations of Soils and Soil-Aggregate 

Mixtures, Using 5.5 lb Rammer and 12-in. Drop. 
2. ASTM D1556 - Test Method for Density of Soil in Place by the Sand-Cone Method. 
3. ASTM D1557 - Test Methods for Moisture-Density Relations of Soils and Soil-Aggregate 

Mixtures, Using 10 lb Rammer and 18-in. Drop. 
4. ASTM D2216 - Method for Laboratory Determination of Water (Moisture) Content of Soil, 

Rock, and Soil-Aggregate Mixtures. 
5. ASTM D2922 - Test Methods for Density of Soil and Soil-Aggregate in Place by Nuclear 

Methods (Shallow Depth). 
6. ASTM D3017 - Test Method for Moisture Content of Soil and Soil-Aggregate in Place of 

Nuclear Methods (Shallow Depth). 
C. Occupational Safety and Health Administration (OSHA) Standard for Excavation and Trenches 

Safety System, 29 CFR 1926, Subpart P: Excavations. 
D. Arkansas Statute 291 of 1993. 

1.04 DEFINITIONS  
A. Relative Compaction:   

1. The ratio, in percent, of the as-compacted field dry density to the laboratory maximum dry 
density as determined by the Standard Proctor Test, ASTM D698, or as determined by the 
Modified Proctor Test, ASTM D1557, as applicable.   

2. Corrections for oversize material may be applied to either the as-compacted field dry 
density or the maximum dry density, as determined by the Engineer.   

B. Optimum Moisture Content:   
1. Moisture content of the material for which the maximum dry density is obtained as 

determined by ASTM D698 or D1557.   
2. Field moisture contents shall be determined on the basis of the fraction passing the 3/4-

inch sieve.   
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C. Completed Course:  A course or layer that is ready for the next layer or the next phase of 
construction.   

1.05 SUBMITTALS   
A. Submit in accordance with Specifications. 
B. Provide the following: 

1. Samples of imported material.   
2. Samples of onsite material to be used as fill.   
3. Certification that imported materials conform to the Specification requirements along with 

copies of the test results from a qualified commercial testing laboratory.   
4. Proctor curves on fill material as prepared by approved laboratory.   

1.06 PROJECT CONDITIONS 
A. Beginning work of this Section means acceptance of existing conditions.   

PART 2 PRODUCTS 
2.01 FILL 

A. Free from roots, organic matter, trash, and debris with maximum particle size of 1-1/2 inches.   
B. It is intended that structural backfill material be obtained from on site to the maximum extent 

possible. 
2.02 IMPORTED GRANULAR FILL   

A. Provide granular fill beneath structures as noted on Drawings. 
B. Imported granular fill to consist of a natural or artificial mixture of gravel and soil mortar, 

uniformly well graded from coarse to fine. 
C. Conform to the ARDOT Section 303 classifications for Class 7 as designated on the Drawings.   

2.03 TOPSOIL 
A. Selected topsoil at the site, properly stored and protected, free from roots, sticks, hard clay, and 

stones which will not pass through a 2-inch square opening.   
B. Provide imported topsoil of equal quality if required to accomplish the work.   

2.04 COMPACTION EQUIPMENT   
A. Provide compaction equipment of suitable type and adequate to obtain the densities specified.   
B. Operate compaction equipment in strict accordance with the manufacturer's instructions and 

recommendations.   
C. Hand-operated equipment shall be capable of achieving the specified densities. 

2.05 MOISTURE CONTROL EQUIPMENT   
A. Provide equipment for applying water of a type and quality adequate for the work; it shall not 

leak; and be equipped with a distributor bar or other approved device to assure uniform 
application.   

B. Provide equipment for mixing and drying out material consisting of blades, discs, or other 
approved equipment.   

2.06 WATER REMOVAL EQUIPMENT  
A. Provide and operate equipment adequate to keep excavation and trenches free of water.   

2.07 IMPORTED MATERIAL ACCEPTANCE   
A. Import only if insufficient material is available on-site. 
B. Locate and arrange use of a site near the construction area for obtaining borrow material.   
C. Additional tests required at the borrow area: 

1. Standard Proctor.   
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2. Remolded permeability.   
3. Atterberg limits.   

D. Upon completion of removal of borrow material, grade the site to drain, place topsoil on 
disturbed areas, and establish grass. 

E. Cost for testing and imported material shall be the responsibility of the Contractor. 
2.08 SELECTED MATERIAL ACCEPTANCE   

A. Provide samples for testing representative of the actual material to be installed in the work.  
Take samples from each 2,000 cubic yards of material stockpiled.  Depending on the uniformity 
of the material, Engineer may request more frequent samples.  

B. Forward test results to the Engineer at least 10 days before the material is required for use.  If 
tests indicate that the material does not meet Specification requirements, the material shall not 
be installed in the work.   

C. Material which is placed in the work but does not conform to the Specification requirements 
shall be removed and replaced at the Contractor's sole expense. 

PART 3 EXECUTION 
3.01 CLEARING AND GRUBBING  

A. Complete clearing and grubbing work as specified in Section 31 11 00 prior to beginning work 
in this Section.   

3.02 STRIPPING TOPSOIL   
A. Remove existing grass and overburden before excavating topsoil.   
B. Prior to beginning excavation or fill, strip the topsoil to a depth of at least 6 inches or to a depth 

sufficient to remove organic material and stockpile for future use.   
C. In general, remove topsoil where structures are to be built, trenches dug, and roads, parking 

lots, walks, and similar improvements constructed within the areas presently covered with 
topsoil.   

D. Store topsoil clear of the construction area.   
E. Take reasonable care to prevent the topsoil from becoming mixed with subsoil or eroding.   

3.03 STRUCTURAL EXCAVATION   
A. Contractor shall be solely responsible for trench and excavation safety systems in accordance 

with ACT 291 of 1993 and OSHA requirements. 
B. Identify required lines, levels, and grades. 
C. Identify known underground utilities.  Contractor will be responsible for locating utilities. 
D. The method of excavation is optional, however, no equipment shall be operated in a manner 

that will endanger existing structures and their integrity. 
E. Use excavation support system such as sheet piling where ever necessary. 
F. Allow for forms, working space, granular base, and finish topsoil where shown on Drawings or 

required. 
G. Do not carry excavation for footings and slabs deeper than the elevation shown on Drawings 

after allowing for base material.  Excavation of material to depths below the grades indicated, 
unless so directed by the Engineer or Owner’s representative, will be deemed unauthorized 
excavation. 

H. If undercutting occurs below the planned dirt grade, the same fill material as specified for 
backfill shall be placed and compacted to 100 Percent Standard Proctor Density as defined in 
this Section up to the planned dirt grade in 8 inch lifts, at no additional cost to the Owner.  Do 
not attempt to over compact excessively wet soil.  Allow to dry first by scarifying and aerating 
before remolding. 
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3.04 DEWATERING EXCAVATION 
A. Remove water during periods when concrete is being deposited, pipe is being laid, and placing 

of backfill unless water settling is required, and at other times as required for efficient and safe 
execution of the work.   

B. Accomplish removal of groundwater in a manner that will preserve the strength of the 
foundation soils, will not cause instability of the excavation slopes, and will not result in damage 
to existing structures.   

C. Where necessary to these purposes, lower the water level in advance of excavation, utilizing 
wells, well points, or similar methods.   

D. Maintain the water level in the gravel stratum as measured in piezometers, a minimum of 3 feet 
below the prevailing excavation level or as needed to prevent bottom heave of the excavation.   

E. Open pumping, sumps, and ditches:  If these result in boils, loss of fines, softening of the 
ground or instability of slopes, areas shall not be accepted. 

F. Install wells and well points with suitable screens and filters so that continuous pumping of fines 
does not occur.   

G. Operate well points continuously to prevent boils and loss of consolidation.   
H. Arrange discharge to facilitate collection of samples by Engineer.   
I. Avoid settlement or damage to adjacent property.   
J. Dispose of water in a manner that will not damage adjacent property, as approved.   

3.05 GRANULAR FILL MATERIAL UNDER FACILITIES   
A. Place fill granular material as specified in this Section within the influence area beneath  slabs, 

walks, structures, roads, and parking areas, and as shown on the Drawings.   
B. Do not exceed loose lifts of 6 inches.   
C. Compact each lift to not less than 95 Percent Modified Proctor Density.   
D. Place and compact a 6-inch layer of granular fill to at least 95 Percent Modified Proctor density 

immediately beneath spread footings, slabs on grade, or other concrete structures.   
E. Moisten material as required to aid compaction (± 2 percent optimum moisture).   
F. Place material in horizontal lifts and in a manner to avoid segregation.   
G. Correct and repair subsequent damage to slabs, piping, concrete structures, facilities, or other 

structures caused by settlement of fill material. 
3.06 BACKFILL AND STRUCTURES 

A. Remove form materials and trash from excavation before placing backfill. 
B. Do not operate earth-moving equipment within 5 feet of walls of concrete structures for the 

purpose of depositing or compacting backfill material.   
C. Compact backfill adjacent to concrete walls with hand-operated tampers or similar equipment 

that will not damage the structure.   
D. Backfill water-holding basins only after satisfactory leakage tests have been conducted. 
E. Place earth fill in areas not designated to be structural fill or granular fill.   
F. Deposit material in maximum 6-inch loose lifts, and compact each lift to not less than 95 

Percent Standard Proctor.   
3.07 FILL NOT BENEATH STRUCTURES OR FACILITIES   

A. Place earth fill to the lines and grades shown.   
B. Place fill material in maximum 6-inch loose lifts and compact each lift to not less than 95 

Percent Standard Proctor.   
C. Make proper allowance for topsoil where required.   
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3.08 MOISTURE CONTROL   
A. During compacting operations, maintain optimum practicable moisture content required for 

compaction purposes in each lift of fill.   
B. Maintain moisture content uniform throughout the lift.   
C. Add water to the material at the site of excavation.  Supplement, if required, by sprinkling the 

fill.   
D. At the time of compaction, maintain the water content of the material at optimum moisture 

content, plus or minus 2 percentage points, except as otherwise specified for embankments.   
E. Do not attempt to compact fill material that contains excessive moisture.   
F. Aerate material by blading, discing, harrowing, or other methods, to hasten the drying process.   

3.09 FIELD DENSITY TESTS   
A. Test Methods:  ASTM D2922, D1556, D2216, and D3017.   
B. Cooperate with testing work by leveling small test areas designated by the Engineer.   
C. Backfill test areas. 
D. Field density test shall be performed for every 3,000 cubic yards of fill material placed.   
E. Engineer may order testing of lift of fill at any time, location, or elevation. 

3.10 SITE GRADING   
A. Perform earthwork to lines and grades as shown on Drawings with proper allowance for topsoil 

where specified or shown on Drawings.   
B. Shape, trim, and finish slopes to conform with the lines, grades, and cross sections shown.   
C. Slopes shall be free of loose exposed roots and stones exceeding 3-inch diameter. 
D. Round tops of banks to circular curbs, in general, not less than a 6-foot radius.   
E. Neatly and smoothly trim rounded surfaces; over-excavating and backfilling to the proper grade 

are not acceptable.   
F. Finished site grading shall be reviewed by the Engineer.   

3.11 DISPOSAL OF EXCESS EXCAVATION   
A. Dispose of excess excavated materials, not required or suitable for use as backfill or fill, outside 

of the area of work. 
B. Compact excess material as specified for fill, dress the completed disposal area to slopes no 

greater than 4:1 (horizontal:vertical), and slope to drain.   
3.12 SETTLEMENT   

A. Settlement in backfill, fill, or in structures built over the backfill or fill, that may occur within the 
1-year guarantee period in the General Conditions shall be considered to be caused by 
improper compaction methods. 

B. Restore structures damaged by settlement to original condition. 
END OF SECTION  
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SECTION 31 10 00 
SITE CLEARING  

PART 1 GENERAL 
1.01 SUMMARY 

A. Remove interfering or objectionable material from designated areas of Work.   
B. Preserve vegetation and existing objects designated to remain from injury or defacement. 
C. Cut trees only at direction of Engineer.  
D. Contractor shall be responsible for implementing and following a Storm Water Pollution 

Prevention Plan as required by the Arkansas Department of Environmental Quality and in 
accordance with NPDES ARR150000.  The successful Bidder (Contractor) shall develop a 
Storm Water Pollution Prevention Plan to meet all State and Federal regulations and submit to 
the Engineer for review and approval prior to commencing work. 

1.02 DEFINITIONS 
A. Clearing: 

1. Cutting, removing, and disposing of trees, snags, stumps, shrubs, brush, limbs, and other 
vegetative growth.   

2. Removing evidence of their presence from the surface, inclusive of sticks and branches 
greater than 2 inches in diameter or thickness.   

3. Removing and disposing of trash piles, rubbish, and fencing.   
B. Grubbing: 

1. Removing and disposing of wood or root matter below the ground surface remaining after 
clearing. 

2. Includes stumps, trunks, roots, or root systems greater than 2 inches in diameter or 
thickness to a depth of 18 inches below the ground surface.   

C. Stripping:  Removing and disposing of organic sod, topsoil, grass and grass roots, and other 
objectionable material from the areas designated to be stripped that remain after clearing and 
grubbing.   

1.03 RELATED SECTIONS 
A. Section 31 00 00 - Earthwork.  

PART 2 MATERIALS 
2.01 GENERAL   

A. Provide materials, suitable and in adequate quantity, required to accomplish Work of this 
Section.    

PART 3 EXECUTION 
3.01 PREPARATION 

A. Review with Engineer's representative the location, limits, and methods to be used prior to 
commencing Work under this Section.   

3.02 CUTTING TIMBER   
A. Exercise care when clearing near the clearing limits to avoid damage to existing trees, vegeta-

tion, structures, or utilities which are outside of the clearing limits.   
B. Trees shall be leveled into the area to be cleared.   
C. Flush cut stumps not designated for grubbing by cutting to within 2 inches of the ground 

surface. 
D. Timber is the property of the Contractor.   
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E. Dispose of stumps, limbs, brush, snags, non-marketable timber, and other vegetative growth 
off-site.   

3.03 PRESERVATION OF TREES, SHRUBS, AND OTHER VEGETATION   
A. Trees, shrubbery, and other vegetation not designated for removal shall be protected from 

damage. 
B. Cut and remove tree branches only where, in the opinion of the Engineer, cutting is necessary 

to effect construction operation. 
C. Remove branches other than those required to effect the Work to provide a balanced 

appearance of any tree, as approved prior to removal.  
D. Treat scars resulting from the removal of branches with an approved tree sealant.   

3.04 CLEARING AND GRUBBING LIMITS   
A. Clear and grub areas within the limits of construction.   
B. Clear and grub in stages as the construction area is increased to avoid unnecessary clearing 

and grubbing.   
3.05 DISPOSAL OF CLEARING AND GRUBBING DEBRIS   

A. Haul the material from the Work site and dispose of in accordance with state, federal, and local 
laws.  Off-site disposal shall be at the Contractor's sole expense.   

3.06 AREAS TO BE STRIPPED   
A. The exact depth of stripping shall be determined by the Engineer.   
B. Topsoil requirements are specified in Section 31 00 00.   
C. Strip areas that are cleared and grubbed.   
D. Strip areas in stages to avoid unnecessary stripping.   

3.07 DISPOSAL OF STRIPPINGS   
A. Do not mix strippings with borrow excavation.   
B. Stockpile topsoil from the strippings for use in landscape grading.   
C. Dispose of excess topsoil.   
D. Strippings not suitable for use as topsoil shall become the property of the Contractor and shall 

be removed from the site.   
END OF SECTION   
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SECTION 31 23 33 
TRENCHING AND BACKFILLING 

PART 1  GENERAL  
1.01 SUMMARY 

A. Work of this Section also includes: 
1. Replacing topsoil that contains regenerative material. 
2. Disposal of trees, stumps, brush, roots, limbs, and other waste materials from clearing 

operations. 
3. Imported topsoil. 
4. Crush rock backfill required by over-excavation. 
5. Imported pipe zone material. 
6. Trench settlement repair, including replacing roadway surfacing, sidewalk, or other 

structures. 
7. Replacing damaged culverts. 

B. Trench excavation is classified as common excavation and includes removal of material of 
whatever types encountered including rock to depths shown or as directed by Engineer.   

C. Pipe zone includes full width of excavated trench from bottom of pipe to a point 6 inches above 
top outside surface of pipe barrel.  

D. Conform to federal, state, and local codes governing safe loading of trenches with excavated 
material. 

E. The right is reserved to modify the use, location, and quantities of the various types of backfill 
during construction as Engineer considers to be in the best interest of Owner.   

F. There shall be no extra compensation for dewatering and rock excavation. 
G. Pipe shall be installed according to the latest version of AWWA C605. 

1.02 REFERENCES 
A. Arkansas Department of Transportation, P.O. Box 2261, Little Rock, Arkansas 72203, latest 

edition. 
1. ARDOT 303 - Aggregate Base Course. 

B. ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA, 19428-
2959 (latest edition). 
1. ASTM D448 - Classifications for Standard Sizes of Aggregate and Bridge Construction. 
2. ASTM D698 - Test Methods for Moisture-Density Relations of Soils and Soil-Aggregate 

Mixtures, Using 5.5-lb. (2.49-kg.) Rammer and 12-inch (304.8-mm) Drop. 
3. ASTM D1557 - Test Methods for Moisture-Density Relations of Soils and Soil-Aggregate 

Mixtures, Using 10-lb. (4.54-kg.) Rammer and 18-inch (457-mm) Drop. 
4. ASTM D2487 - Standard Classification of Soils for Engineering Purposes. 
5. ASTM D2922 - Test Methods for Density of Soils and Soil-Aggregates in Place by Nuclear 

Method.   
C. Occupational Safety and Health Administration (OSHA) Standard for Excavation and Trenches 

Safety System, 29 CFR 1926, Subpart P: Excavations. 
D. The Contractor shall be solely responsible for trench and excavation safety systems in 

accordance with Act 291 of 1993. 
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PART 2  PRODUCTS 
2.01 FOUNDATION STABILIZATION 

A. Crushed gravel or crushed rock, free from dirt, clay balls, or organic material, well graded from 
coarse to fine, containing sufficient finer material for proper compaction, and meeting 
ASTM D448 Size No. 67 (Concrete Aggregate).   

2.02 PIPE ZONE MATERIAL 
A. Select material shall consist of fine loose earth or sand free from clods or rocks larger than 

3/4 inches in dimension and of proper moisture content for maximum consolidation.   
B. Crushed granular material conforming to ASTM D448, Size No. 67.   
C. For Polyvinyl Chloride (PVC) pipe, the maximum embedment particle size shall not exceed 3/4-

inch (20 mm) for angular rock.   
D. Washed stone bedding size 1/4-inch to 3/4-inch. 

2.03 COMMON FILL MATERIALS 
A. Material shall not contain pieces larger than 3 inches, and shall be free of roots, debris, or 

organic matter.   
2.04 SELECT FILL MATERIALS 

A. Class 7, Class 3, and Class 4 as established by Section 303 of Arkansas Department of 
Transportation Standard Specifications for Highway Construction. 

B. ASTM Soil Classification GC as set forth in ASTM Designation D2487.  On site material may be 
used, provided it is in accordance with ASTM D2487. 

2.05 BEDDING MATERIAL 
A. Pea gravel, sand, or other locally available bedding material, as approved. 

2.06 TRENCH BACKFILL 
A. Granular Backfill:   

1. Natural or artificial mixture of gravel and soil mortar uniformly well graded from coarse to 
fine.   

2. ARDOT Section 303 Class 3, Class 4, or Class 7 as specified in this Section. 
2.07 PVC WATER AND SEWER PIPE TRENCH 

A. See Drawings for trench details. 
2.08 COMPACTION EQUIPMENT 

A. Suitable type and adequate to obtain the amount of compaction specified.   
B. Operate in strict accordance with manufacturer's instructions and recommendations and 

maintain in such condition so that it will deliver manufacturer's rated compactive effort. 
2.09 IMPORTED TOPSOIL 

A. Suitable sandy loam from an approved source.   
B. Must possess friability and a high degree of fertility.   
C. Free of clods, roots, gravel, and other inert material. 
D. Free of quackgrass, horsetail, and other noxious vegetation and seed.  

PART 3 EXECUTION 
3.01 PREPARATION 

A. Where clearing or partial clearing of right-of-way is necessary, complete prior to start of 
trenching.   

B. Cut trees and brush as near to surface of ground as practicable, remove stumps, and pile for 
disposal.   
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C. Do not permit excavated materials to cover brush or trees prior to disposal. 
3.02 PREVENT TRENCH WATER AND ANIMALS FROM ENTERING PIPE   

A. When pipe laying is not in progress, including noon hours, open ends of pipe shall be closed; 
and no trench water, animals, or foreign material shall be permitted to enter the pipe.   

3.03 DISPOSAL OF CLEARED MATERIAL 
A. Dispose of material in such a manner to meet requirements of state, county, and local 

regulations regarding health, safety, and public welfare.   
B. Dispose of nonflammable and flammable material off the construction site in an approved 

location. 
C. Do not leave material on the Project site, shove onto abutting private properties, or bury in 

embankments or trenches. 
3.04 REMOVAL OF OBSTRUCTIONS 

A. Remove obstructions within trench area or adjacent thereto such as tree roots, stumps, 
abandoned piling, logs, and debris. 

B. Engineer may, if requested, make changes in the trench alignment to avoid major obstructions, 
if such alignment changes can be made within the easement or right-of-way without adversely 
affecting the intended function of the facility.   

C. Dispose of obstructions in accordance with this Section. 
3.05 REMOVAL AND REPLACEMENT OF TOPSOIL  

A. Where trenches cross lawns, garden areas, pasturelands, cultivated fields, or other areas on 
which reasonable topsoil conditions exist, remove topsoil for a depth of 6 inches for full width of 
trench to be excavated.   

B. Use equipment capable of removing a uniform depth of material.   
C. Stockpile removed topsoil at regular intervals, and do not mix with other excavated material.   
D. Locate stockpiles so that material of one ownership is not transported and stockpiled on 

property of another ownership.   
E. Minimum finished depth of topsoil over trenches:  5 inches. 
F. Imported topsoil may be substituted for stockpiling and replacing topsoil. 
G. Maintain finished grade of topsoil level with area adjacent to trench until final acceptance by 

Engineer.   
H. Repair damage to adjacent topsoil caused by work operations. 

1. Remove rock, gravel, clay, and other foreign materials from the surface.  
2. Regrade. 
3. Add topsoil as required. 

3.06 TRENCH WIDTH 
A. Minimum width of unsheeted trenches where pipe is to be laid shall be 18 inches greater than 

the outside diameter of the pipe, or as approved.   
B. Maximum width at top of trench will not be limited, except where excess width of excavation 

would cause damage to adjacent structures or property or cause undue stresses on the pipe.   
C. Confine trench widths to dedicated rights-of-way or construction easements, unless special 

written agreements have been made with affected property owner. 
3.07 EXCAVATION 

A. Excavate trench to lines and grades shown or as established by Engineer with proper 
allowance for pipe thickness and for pipe base or special bedding when required.   

B. If trench is excavated below required grade, correct with foundation stabilization material.   
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C. Place material over full width of trench in compacted layers not exceeding 6 inches deep to 
established grade with allowance for pipe base or special bedding. 

3.08 PREPARATION OF TRENCH - LINE AND GRADE   
A. Do not deviate more than ½ inch from line or ½ inch from grade.  Measure for grade at the pipe 

invert, not at the top of the pipe, because of permissible variation in pipe wall thickness.   
B. Grade the bottom of the trench by hand to the line and grade where the pipe is to be laid, with 

proper allowance for pipe thickness and for pipe base when specified or indicated.   
C. Remove hard spots that would prevent a uniform thickness of bedding.   
D. Check the grade with a straightedge and correct irregularities found. 
E. The trench bottom shall form a continuous and uniform bearing and support for the pipe at 

every point between bell holes, except that the grade may be disturbed for the removal of lifting 
tackle.   

3.09 SHORING, SHEETING, AND BRACING OF TRENCHES 
A. Sheet and brace trench when necessary to prevent caving during excavation in unstable 

material or to protect adjacent structures, property, workers, and the public.  
B. Increase trench widths accordingly by the thickness of the sheeting.  
C. Maintain sheeting in place until pipe has been placed and backfilled at pipe zone.   
D. Remove shoring and sheeting as backfilling is done in a manner that will not damage pipe or 

permit voids in backfill.   
E. Conform to safety requirements of federal, state, or local public agency having jurisdiction for 

sheeting, shoring, and bracing of trenches; the most stringent of these requirements shall 
apply. 

3.10 LOCATION OF EXCAVATED MATERIALS 
A. Place excavated material only within construction easement, right-of-way, or approved working 

area.   
B. Do not obstruct  private or public traveled roadways or streets. 

3.11 REMOVAL OF WATER 
A. Provide and maintain ample means and devices to promptly remove and dispose of water 

entering trench during time trench is being prepared for pipe laying, during laying of pipe, and 
until backfill at pipe zone is completed.   
1. These provisions apply during the noon hour as well as overnight. 
2. Provide necessary means and devices, as approved, to positively prevent under  water 

from entering the construction area of another contractor. 
B. Dispose of water in a manner to prevent damage to adjacent property. 
C. Drainage of trench water through the pipeline under construction is prohibited. 

3.12 FOUNDATION STABILIZATION 
A. When existing material in bottom of trench is unsuitable for supporting pipe, excavate 

unsuitable material.   
B. Backfill trench to subgrade of pipe base with foundation stabilization material specified.   
C. Place foundation stabilization material over the full width of trench and compact in layers not 

exceeding 6 inches deep to required grade by making passes with a vibratory compactor (or 
equivalent).  

D. Material shall be considered unsuitable when it contains more than 5 percent organic material 
by volumetric sampling or when it will not support a reading of 1.5 on a hand penetrometer. 

3.13 ROCK IN PIPE TRENCH 
A. Where rock is encountered in bottom of trench, support pipe on bedding material. 
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B. Minimum Bedding Thickness: Minimum of 4 inches or one eighth of the outside diameter of 
pipe, whichever is greater. 

C. Extend bedding up pipe sides one sixth of outside diameter of the pipe, minimum. 
D. Backfill over pipe according to pipe zone type. 

3.14 PIPE ZONE BACKFILL 
A. Depth of the pipe zone above pipe barrel varies with pipe material.   
B. Particular attention must be given to area of pipe zone from flow  line to centerline of pipe to 

ensure firm support is obtained to prevent lateral movement of pipe during final backfilling of 
pipe zone.   

C. Backfill area of pipe zone from bottom of pipe to horizontal centerline of pipe by hand-placing 
material around pipe in 4-inch layers.   

D. Achieve continuous support beneath pipe haunches by "walking in" and slicing with shovel.   
E. Backfill area of pipe zone from horizontal centerline to top of pipe zone with pipe zone material 

as determined by class of backfill.   
F. In lieu of selected material for pipe zone in upper portion of pipe zone, imported pipe zone 

material approved by Engineer for trench backfill may be substituted.  
G. If the Engineer determines that the existing material is insufficient or unsuitable at trench side 

for selected material for pipe zone in upper portion of pipe zone, provide suitable material from 
other trench excavation along pipeline or imported pipe zone material.  

3.15 TRENCH BACKFILL ABOVE PIPE ZONE 
A. When backfill is placed mechanically, push backfill material onto slope of backfill previously 

placed and allow to slide down into trench.   
B. Do not push backfill into trench in such a way as to permit free fall of material until at least 2 

feet of cover is provided over top of pipe.   
C. Under no circumstances allow sharp, heavy pieces of material to drop directly onto pipe or 

tamped material around pipe.   
D. Do not use backfill material of consolidated masses larger than ½ cubic foot. 

3.16 EXCESS EXCAVATED MATERIAL 
A. Dispose of excess excavated material off project site in an approved area. 

3.17 DRAINAGE CULVERTS 
A. Replace drainage culverts which are removed on near right angles to pipe centerline.   
B. If pipe cannot be reused or is damaged during removal, dispose of it and provide new pipe. 
C. Protect culverts from damage or restore to equivalent condition.  
D. Replace culverts to existing lines and grades.   
E. Do not replace culverts until proposed pipeline is installed and backfill of trench has been 

completed to subgrade of culvert. 
3.18 PIPE COVER 

A. Place select material from excavation over pipe to provide minimum coverage, as shown on 
Drawings or as directed by Engineer.   

3.19 DRAINAGE DITCH RESTORATION 
A. Undercrossings of minor drainage ditches not covered in another Specification Section shall be 

backfilled so that upper 1 foot of material in ditch between ditch banks is clay.   
B. Compact material for full ditch width by 6 passes of vibratory compactor (or equivalent).   
C. Where indicated on Drawings, provide concrete arch, and/or riprap on ditch banks.   
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3.20 SETTLEMENT 
A. Correct settlement noted in backfill, fill, or in structures built over backfill or fill within warranty 

period.  
3.21 IMPORTED TOPSOIL 

A. Should regenerative material be present in soil, remove both surface and root which appears in 
within 1 year following acceptance of Project in a manner satisfactory to Owner.   

END OF SECTION 
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SECTION 32 01 13.62 
ASPHALT CONCRETE HOT MIX SEAL COURSE 

PART 1 GENERAL  
1.01 SUMMARY 

A. This item shall consist of an asphalt concrete wearing surface composed of a compacted 
mixture of mineral aggregate and asphalt binder constructed according to these specifications 
and in reasonably close conformity with the lines, grades, compacted thickness, and typical 
cross sections shown on the plans. 

1.02 REFERENCES 
A. Arkansas Department of Transportation, Little Rock, Arkansas 

1. Standard Specifications for Highway Construction, latest edition. 
1.03 SUBMITTALS 

A. Provide the following in accordance with Specifications: 
1. Type of mix 
2. Design values for stability, asphalt binder content, air voids, voids in mineral aggregate, 

and gradation. 
3. Source of each material to be used in production of the mix. 
4. Designation of the asphalt plant to be used in production of the mix. 
5. Names of individuals who performed the sampling, testing, and preparation of the mix 

design and the name of the laboratory used. 
6. Optimum mixing and compacting temperatures 
7. Temperature viscosity curves for the asphalt binder to be used in the mix. 
8. Performance grade of asphalt binder to be used in the mix. 
9. Copies of all test results and mix design work papers. 
10. Certification by the Contractor that the mix design was prepared according to the 

specifications and that the materials to be used are from sources approved by the 
Engineer. 

B. The mix design shall be submitted to the Engineer for review.  After completion of the review, 
the Engineer will accept or reject, in writing, the mix design.  A mix design will be accepted 
only for a specific type of mix, materials sources, and the plant to be used.  A change in any 
materials source will require a different mix design. 

PART 2 PRODUCTS 
2.01 MATERIALS 

A. Mineral aggregate and asphalt binder shall conform to the requirements of ARDOT Standard 
Specifications for Highway Construction (current Edition), Section 409. 

2.02 COMPOSITION 
A. The wearing surface shall be composed of a mixture of mineral aggregate and asphalt binder in 

accordance with the following table: 
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REQUIREMENTS FOR ACHM SEAL COURSE 
1.  DESIGN REQUIREMENTS 

 
SIEVE, mm 

 
PERCENT PASSING 

MAXIMUM MIX 
TOLERANCE (%) 

19.0 (3/4") 100  
12.5 (1/2") 95-100 + 5 
9.5 (3/8") 86-100 + 7 
4.75 (#4) 45-60 + 7 
2.36 (#8) 29-44 + 5 

0.300 (#50) 6-18 + 4 
0.150 (#100) 4-14 + 4 
0.075 (#200) 2-10 + 2 

Asphalt Binder 4.5% - 7.5% + 0.3 
Fines to Asphalt Ratio* 0.6% - 1.4%  

Minimum Marshall Stability, kN: 4.4 (1000 lbs.  
Minimum Water Sensitivity Ratio: 70%  
% Anti-strip:   As Required   

2.  FIELD REQUIREMENTS 

Gradation and asphalt content tolerances: As shown in design requirements or as specified in 
the job mix. 
NOTE:   Fines to asphalt ratio is defined as the weight of the Aggregate passing the 0.075 mm 
(#200) sieve, expressed as a percentage of the total mix weight, divided by the percent asphalt 
binder content. 

PART 3 EXECUTION 
3.01 EQUIPMENT 

A. Equipment used in this construction, in addition to the general requirements of these 
specifications, shall conform to the provision of ARDOT Standard Specifications for Highway 
Construction (current Edition), Section 409. 

3.02 CONSTRUCTION REQUIREMENTS 
A. The methods employed in performing the work shall be at the Contractor’s option.  The plant 

and equipment shall comply with the requirements of ARDOT Standard Specifications for 
Highway Construction (current Edition), Section 410 except for density. 

B. The mixture shall be compacted using approved rollers in such a manner as to obtain the 
optimum consolidation possible.  The engineer will observe the Contractor’s use of a nuclear 
density device to determine the optimum rolling procedure. 

3.03 TEMPERATURE AND SEASONAL LIMITATIONS 
A. ACHM Seal Course shall not be placed when the pavement surface temperature is below 10 

degrees C (50 degrees F).  It is further provided that no ACHM Seal Course shall be placed 
prior to April 1 or after October 31. 

3.04 METHOD OF MEASUREMENT 
A. Mineral aggregate will be measured by the metric ton (ton).  Mineral filler will not be measured 

separately, but will be considered included in the contract unit price bid for mineral aggregate. 
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B. Asphalt binder will be measured by the metric ton (ton).  Anti-strip additives will not be 
measured or paid for separately, but will be considered included in the contract unit price bid for 
asphalt binder. 

C. Quantities of aggregate and asphalt binder will be determined by weighing the composite 
mixture on truck scales, determining the weight of asphalt binder by the accepted mix design, 
and deducting this weight from the total weight of the composite mixture to obtain the weight of 
the mineral aggregate.  When an automatic printer system is used in conjunction with an 
automatic batching and mixing control system, the printed batch weights will be used in lieu of 
truck scales to determine the total weight of the composite mixture. 

END OF SECTION 
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SECTION 32 11 23 
AGGREGATE BASE COURSE 

PART 1 GENERAL 
1.01 SUMMARY 

A. This item shall consist of a foundation course for surface course, for other base courses, or for 
pavements.  

B. It shall be constructed on the prepared subgrade, subbase, or other completed base course 
according to these specifications and in substantial conformity with the lines, grades, 
compacted thickness, and typical cross section shown on the plans. 

PART 2 PRODUCTS 
2.01 MATERIALS 

A. Aggregate Base Course shall be either gravel and/or crushed stone so proportioned as to meet 
the requirements for a class of aggregate specified in the following table: 

Sieve,mm Class 1 Class 2 Class 3 Class 4 Class 5 Class 6 Class 7 Class 8 
 
75 (3") 

 
100 

 
100 

 
100 

PERCENT PASSING   

50 (2") 95-100 95-100 95-100      
37.5 (1-1/2")    85-100 100 100 100  
25.0 (1")        100 
19.0 (3/4") 60-100 60-100 60-100 60-100 60-100 50-90 50-90 65-100 
9.5 (3/8") 40-8- 40-80 40-80 40-80 40-80    
4.75 (#4) 30-60 30-60 20-60 30-60 30-60 25-55 25-55 25-55 
2.0 (#10) 20-50 20-50 20-45 20-45 20-45         
0.425 (#40) 10-35 10-35 10-35 10-35 10-35 10-30 10-30 10-30 
0.075 (#200) 3-15 3-15 3-12 3-12 3-12 3-10 3-10 3-10 
MAX. PLASTICITY 
INDEX (MINUS 
0.425 MATL.) 13 10 6 6 6 6 6 6 
(#40) 
MINIMUM PERCENT CRUSHED (RETAINED 
ON 4.75 mm [#4] SIEVE 

 
 

15 

   

MINIMUM PERCENT  
CRUSHER-RUN MATERIAL 

  
90 

 
90 

 
90 

B. Class 7 and 8 shall be any mechanically crushed natural rock or stone of igneous, sedimentary, 
and/or metamorphic origin produced from a solid geological formation by quarrying method. 

C. The Contractor shall have the option of using any higher numbered class Aggregate Base 
Course than that specified, provided that payment will be for the class specified. 

D. Material furnished for Aggregate Base Course, Class 3 through Class 8, shall have a percent of 
wear by the Los Angeles Test not greater than 45 as determined by AASHTO T 96. 

E. When it is necessary to blend two or more materials, each material shall be proportioned 
separately through mechanical feeders to ensure uniform production.  Premixing or blending to 
avoid separate feedings will not be permitted.  Production of material by blending materials on 
the roadway to obtain a mixture that will comply with the requirements specified herein will not 
be permitted. 

F. For the purpose of this specification, shale and slate are not considered to be gravel or stone.  
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The material furnished shall not obtain more than 5percent by weight of shale, slate, and other 
objectionable, deleterious, or injurious matter. 

G. For Class 1 and 2 materials, the fraction passing the 0.075 mm (#200) sieve shall not be 
greater than three-fourths of the fraction passing the 0.425 (#40) sieve.  For Classes 3 through 
8, the fraction passing the 0.075 mm (#200) sieve shall not be greater than two-thirds of the 
fraction passing the 0.425 mm (#40) sieve.  For Classes 3 through 8 the fraction passing the 
0.425 mm (#40) sieve shall have a liquid limit not greater than 25. 

H. To ensure that gravel is uniformly graded, the difference between the percent passing the 
various sieves shall be as follows for Classes 3, 4 and 5: 

Sieve Percent 
19.0 mm - 9.5 mm (3/4" - 3/8") 5 min. 

9.5 mm - 4.75 mm (3/8" - #4) 5 min. 

4.75 mm - 2.00 mm (#4 - #10) 5 min. 

2.0 mm - 0.425 mm (#10 - #40) 4 min. 

I. When the material contains aggregate larger than that specified above for the class called for in 
the Contract, the oversize aggregate shall be removed by screening or by screening and 
crushing.  The removal of large size aggregate by hand methods will not be permitted. 

PART 3 EXECUTION 
3.01 CONSTRUCTION REQUIREMENTS 

A. The base course material shall be placed on a completed and approved subgrade or existing 
base that has been bladed to substantially conform to the grade and cross section shown on 
the plans. 

B. The subgrade shall be prepared as specified in Section 31 00 00 - Earthwork, and shall be free 
from an excess or deficiency of moisture at the time of placing base course material.   
1. The subgrade shall also comply, where applicable, with the requirements of other items 

that may be contained in the Contract that provide for the construction, reconstruction, or 
shaping of the subgrade or the reconstruction of the existing base course. 

C. Base course material shall not be placed on a frozen subgrade or subbase. 
D. The aggregate shall be placed on the subgrade or other base course material and spread 

uniformly to such depth and lines that when compacted it will have the thickness, width, and 
cross section shown on the Drawings. 

E. If the required compacted depth of the base course exceeds 150 mm (6 inches), the base shall 
be constructed in two or more layers of approximate equal thickness.  The maximum 
compacted thickness of any one layer shall not exceed 150 mm (6 inches) except when 
vibrating or other approved types of special compacting equipment are used, the compacted 
depth of a single layer of base course may be increased to 200 mm (8 inches) upon approval of 
the Engineer. 

F. The material shall be spread the same day that it is hauled.  Spreading shall be performed in 
such a manner that no segregation of course and fine particles nor nests or hard areas caused 
by dumping the aggregate on the subgrade will exist.  Care shall be taken to prevent mixing of 
subgrade or unspecified material with the base course material during the blading and 
spreading operation. 

G. Aggregate shall not be dumped or mixed on an existing or newly constructed ACHM course or 
PCC Pavement that will not be overlaid under the same Contract nor on any open graded base 
course.  Mechanical spreading equipment shall be used, if necessary, to place the base course 
on the subgrade. 
 

H. If sufficient working space is not available to allow proper aeration or addition of water to the 
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base, the base material shall be mixed by any satisfactory method before placement. 
I. Each course shall be thoroughly mixed for the full depth of the course and shall be compacted 

by any satisfactory method that will produce the density thereinafter specified. 
1. The aggregate shall be maintained substantially at optimum moisture during the mixing, 

spreading, and compacting operations, water being added or the material aerated as may 
be necessary. 

2. The specified grade and cross section shall be maintained by blading throughout the 
compaction operation. 

3. The material in each course shall be compacted to a density, as determined by AASHTO 
T 238, Method B, of not less than 98 percent of the maximum laboratory density 
determined in the laboratory by AASHTO T 180, Method D. 

4. The aggregate shall be compacted across the full width of application. 
J. The compacted base course shall be tested for depth and any deficiencies corrected by 

scarifying, placing additional material, mixing, reshaping, and recompacting to the specified 
density, as directed. 

K. Where neither prime coat nor surfacing is provided in the same Contract with the base course, 
the material in the base course shall be uniformly compacted, stable, and free of segregated 
areas. 

L. The Contractor shall maintain the base course in a satisfactory condition until accepted. 
3.02 QUALITY CONTROL 

A. To assure that the material used meets the requirements of the specifications, certain tests for 
quality control and acceptance will be performed as specified herein.  The properties for which 
quality control and acceptance testing will be performed are gradation, density, moisture 
content, plasticity index, and thickness as specified in each Section. 

B. The maximum laboratory density shall be determined as follows: 

% Retained - 4.75 mm (#4) Sieve Test Method 

10 Max. AASHTO T 99, Method A 

11 - 30 AASHTO T 99, Method C 

31 Min. AASHTO T 180, Method D 

Note:   In lieu of AASHTO T224, correction for coarse particles retained on the 3/4" (19.0 
mm) sieve shall be determined by replacing with an equal mass of material passing the 3/4" 
(19.0 mm) sieve and retained on the #4 (4.75 mm) sieve. 

C. The in-place density shall be determined by using AASHTO T 310, Direct Transmission.   The 
moisture content shall be determined by AASHTO T 310 or ARDOT Test Method 347 or 348.  A 
new maximum laboratory density and optimum moisture will be determined whenever the 
Engineer deems necessary or upon evidence provided by the Contractor. 

D. Tests for gradation, liquid limit, and plasticity index shall be performed by AASHTO T 11, T 27, 
T 89, and T 90. 

E. The Contractor shall furnish all personnel, equipment, and facilities necessary to perform the 
required sampling and testing.   

F. The Contractor shall provide the Engineer with the opportunity to observe all quality control 
sampling and testing. 
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G. All quality control sampling and testing shall be performed by or under the direct supervision of 
a technician acceptable to the Owner and in accordance with ARDOT’s Manual of Field 
Sampling and Testing Procedures.  Test reports shall be signed and copies made available to 
the Engineer if requested. 

H. If the results of any test shows that the required minimum density has not been obtained, 
corrective action shall be taken, followed by a re-test at the same location.  The original and re-
test reports shall be cross referenced.  All corrective actions shall be performed by the 
Contractor at no cost to the Owner. 

3.03 ACCEPTANCE 
A. Acceptance testing for thickness (when specified on the Drawings), gradation, plasticity index, 

density, and moisture content will be based on lots.  The size of standard lots will be 100 cubic 
yards.  Partial lots, of any size, may be established by the Engineer at any time. 

B. Test methods for acceptance shall be the same as specified for quality control testing. 
C. The item of work being tested shall not be considered complete or accepted until passing test 

reports are submitted to the Engineer. 
D. The Contractor shall take one test for all properties in each lot or partial lot at a location 

randomly selected by the Engineer. 
E. In addition to the required acceptance tests, the Engineer may require the Contractor to test 

any location that, by visual observation, appears to be defective. 
F. The Contractor’s acceptance sampling and testing procedures and results will be subject to 

independent assurance sampling and testing conducted by the Owner.  The Contractor shall be 
required to make changes to the equipment and/or procedures if the such tests are unable to 
verify the Contractor’s test results. 

G. All acceptance testing performed by the Contractor is subject to observation by the Engineer.  
All test reports shall be signed and submitted to the Engineer the next business day after the 
tests are performed. 

H. If a lot or a partial lot fails to meet the specifications, the Contractor shall remove and replace 
that lot or partial lot with acceptable material at no cost to the Owner.  Tests will be performed 
on the replacement material as required for the original material.  Acceptance of the 
replacement material will be the same as for the original material. 

I. Payment for the quantity in the original lot will be withheld or recovered, and released after the 
removal and replacement has been acceptably performed. 

END OF SECTION   
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SECTION 32 12 16.01 
ASPHALT PAVEMENT REPAIR 

PART 1 GENERAL    
1.01 SUMMARY 

A. Repair asphaltic concrete pavement in accordance with this Section and where indicated on the 
Drawings. 

B. Construct Work of this Section that is adjacent to or connected to city streets in accordance 
with requirements of the City for city streets. 

C. Secure permits and inspections, post necessary bonds, and pay necessary fees. 
1.02 REFERENCES 

A. American Association of State Highway and Transportation Officials, 444 North Capitol Street, 
North West, Suite 249, Washington, DC 20001. 
1. AASHTO M14 - Anionic Emulsified Asphalt. 
2. AASHTO M81 - Cut-Back Asphalt Concrete (Rapid-Curing Type). 
3. AASHTO M82 - Cut-Back Asphalt Concrete (Medium-Curing Type). 
4. AASHTO M208 - Cationic Emulsified Asphalt. 

B. ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA, 
19428-2959 USA Phone: (610) 832-9585 Fax: (610) 832-9555. 
1. ASTM C207 - Specification for Hydrated Lime for Masonry Purposes. 
2. ASTM D698 - Test Methods for Moisture-Density Relations of Soils and Soil-Aggregate 

Mixtures, Using 5.5-lb. Rammer and 12-in. Drop. 
3. ASTM D946 - Specification for Penetration-Graded Asphalt Cement for Use in Pavement 

Construction. 
4. ASTM D977 - Specification for Emulsified Asphalt. 

C. Arkansas Department of Transportation, P.O. Box 2261, Little Rock, Arkansas 72203. 
1. ARDOT - Standard Specifications for Highway Construction, latest Edition. 
2. ARDOT 303 - Aggregate Base Course.  
3. ARDOT 304 - Aggregate Surface Course. 
4. ARDOT 305 - Asphaltic Concrete Hot Mix Stabilized Base Course. 

PART 2 PRODUCTS 
2.01 ASPHALTIC PAVING MATERIALS 

A. Base Course:  Crushed stone conforming to ARDOT Standard Specifications for Highway 
Construction Section 303, Class 7. 

B. Prime Coat:  Medium curing cut-back asphalt; MC-30 or MC070; AASHTO M82; heated and 
applied within the temperature range 80 degrees F. - 150 degrees F. 

C. Hot-mix surfacing material shall meet the following requirements:  Asphaltic Cement, Type II in 
accordance with Arkansas Department of Transportation, Edition, latest edition.  

PART 3 EXECUTION 
3.01 SUBGRADE PREPARATION 

A. Subgrade for asphalt paving improvements shall have organic silty and clayey topsoils and 
other unsuitable material removed and replaced with approved material. 

B. Fill and tamp traces of utility trenches. 
C. Replace soft spots as needed. 

3.02 BASE COURSE FOR ASPHALTIC PAVING 
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A. Place material on prepared subgrade in 2 courses for a total compacted thickness of 8 inches. 
1. Spread 1 course 4 inches thick (compacted) the same day the material is hauled. It shall 

be thoroughly mixed, either by repeated handling with a blade grader or by harrowing 
sufficiently to secure a uniform mixture or course and fine particles. 

2. Compact base course by systematically rolling and watering as required to obtain a firm, 
uniform, smooth surface as specified in Part 300 of ARDOT Standard Specifications for 
Highway Construction. 

B. Minimum density shall be 95 Percent Standard Proctor (ASTM D698). 
C. Prime coat shall not be put down until base course is compacted. 

3.03 PRIME COAT 
A. After acceptance of completed base course, a prime coat shall be uniformly distributed over the 

prepared base at the rate of 0.3 gallon per square yard. 
B. Remove surplus asphalt material. 

3.04 HOT-MIX SURFACING FOR ASPHALTIC PAVING 
A. Plant Mixing and Transporting:  Mixing, transportation, and temperature limitations for hot-mix 

surface course materials shall be in accordance with the requirements of Division 400, Asphalt 
Pavements of the ARDOT Standard Specifications for Highway Construction, Edition, latest 
edition. 

B. Placing, compacting, and acceptance shall be in accordance with Division 400, Asphalt 
Pavements of the ARDOT Standard Specifications for Highway Construction, Edition, latest 
edition. 

END OF SECTION 
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SECTION 32 13 13 
CONCRETE PAVING 

PART 1 GENERAL 
1.01 SUMMARY 

A. Construction of concrete curbs, gutters, sidewalks, and streets. 
1.02 RELATED SECTIONS 

A. Section 31 00 00 - Earthwork. 
B. Section 31 10 00 - Site Clearing. 
C. Section 31 23 33 - Trenching and Backfilling.   

1.03 REFERENCES 
A. American Concrete Institute, 22400 W. Seven Mile Road, Detroit, Michigan 48219. 

1. ACI 614.  
B. American Society for Testing and Materials, 1961 Race Street, Philadelphia, Pennsylvania 

19103. 
1. ASTM C94 - Specification for Ready-Mixed Concrete. 
2. ASTM C309 - Specification for Liquid Membrane-Forming Compounds for Curing 

Concrete. 
3. ASTM D698 - Test Methods  for Moisture-Density Relations of Soils and Soil-Aggregate 

Mixtures, Using 5.5-lb (2.49-kg) Rammer and 12-in (304.8-mm) Drop. 
4. ASTM D994 - Specification for Preformed Expansion Joint Filler for Concrete (Bituminous 

Type). 
1.04 SUBMITTALS 

A. Submit complete information regarding concrete mix to Engineer for review in accordance with 
the requirements of ASTM C94, Alternate 2. 

PART 2 PRODUCTS 
2.01 CURB FORMS 

A. 2-inch dressed dimension lumber or metal of equal strength, free from defects that would impair 
appearance or structural quality of completed curb.   
1. Metal forms:  Subject to approval of Engineer.   

B. Short-Radius Forms:  1-inch dressed lumber or plywood.   
C. Curb Face:  No horizontal joints in form material closer than 7 inches from top of curb.   
D. Stakes and Bracing Materials:  Provide as required to hold forms securely in place.   

2.02 SIDEWALK FORMS 
A. 2-inch dressed lumber, straight and free from defects, or standard metal forms.   
B. Short-Radius Forms:  1-inch dressed lumber or plywood.   
C. Stakes and Bracing Materials:  Provide as required to hold forms securely in place.   

2.03 CRUSHED ROCK BASE 
A. Clean gravel or crushed rock conforming to requirements for granular fill as specified in Section 

31 23 23.   
2.04 EXPANSION JOINT FILLER 

A. 1/2-inch thick preformed asphalt-impregnated expansion joint material conforming to 
ASTM D994.   
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2.05 CONCRETE 
A. Ready mixed conforming to ASTM C94, Alternate 2.   
B. Compressive Strength:  3,000 psi at 28 days.   
C. Maximum Strength of Aggregate:  1-1/2-inch.   
D. Slump:  2 to 4 inches.   

2.06 CURING COMPOUND 
A. Liquid membrane-forming, clear or translucent, suitable for spray application.   
B. Conform to ASTM C309, Type 1.   

2.07 ACCEPTANCE OF MATERIALS 
A. Materials shall be subject to inspection for suitability by the Engineer prior to or during 

incorporation into the work.   
PART 3 EXECUTION 
3.01 EXCAVATION AND BACKFILL 

A. Excavate and backfill in accordance with Section 31 23 33.   
3.02 PREPARATION OF SUBGRADE 

A. Bring the areas where curbs and sidewalks are to be constructed to required grade on 
undisturbed ground and compact by sprinkling and rolling or mechanical tamping.   

B. As depressions occur, refill with suitable material and recompact until the surface is at the 
proper grade.   

C. Compact subgrade on fill to 95 percent of maximum density at optimum moisture content as 
determined by ASTM D698.   

3.03 PLACING CRUSHED ROCK BASE 
A. After subgrade for sidewalks and curbs is compacted and at proper grade, spread at least 

4 inches granular fill and compact to at least 95 percent of maximum density as determined by 
ASTM D698.   

B. Sprinkle with water and compact by rolling or other method.   
C. Top of compact granular fill shall be at proper level to receive concrete.   

3.04 SETTING FORMS 
A. Construct forms to the shape, lines, grades, and dimensions called for on the Drawings.   
B. Stake wood or metal forms securely in place, true to line and grade. 
C. Brace forms to prevent change of shape or movement in any direction resulting from the weight 

of the concrete during placement.   
D. Construct short-radius curved forms to exact radius.   
E. Tops of forms shall not depart from grade line more than 1/8 inch when checked with a 10 foot 

straightedge.   
F. Alignment of straight sections shall not vary more than 1/8 inch in 10 feet.   
G. Forms shall be cleaned and oiled thoroughly after each use and before concrete is placed. 

3.05 CURB CONSTRUCTION 
A. Construct curbs to line and grade shown or established by the Engineer, and conform to the 

details shown on Drawings. 
B. Place, process, finish, and cure concrete in conformance with this Section and the applicable 

requirements of ACI 614.  Wherever requirements differ, the more stringent shall govern.   
C. Cast in uniform lengths of approximately 10 to 20 feet, except at closures where lengths may 

not be less than 6 feet. 
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D. Placement of Preformed Asphalt-Impregnated Expansion Joints:   
1. At intervals not exceeding 40 feet.   
2. Beginning and end of curved portions of the curb.   
3. Connections to existing curbs.   

E. Contraction Joints:   
1. Place at intervals not exceeding 10 feet.   
2. Open type joint.   
3. Provide by inserting thin, oiled steel sheet vertically in fresh concrete to force coarse 

aggregate away from joint.   
4. Steel sheet shall be inserted the full depth of the curb.   
5. After initial set has occurred in the concrete and prior to removing the front curb form, steel 

sheet shall be removed with a sawing motion.   
F. As soon as concrete has set sufficiently to support its own weight, remove the front form and 

finish all exposed surfaces.   
1. Finish top of curb with a steel trowel.   
2. Finish edges with a steel edging tool.   
3. Rub formed faces with burlap sack or similar device to produce a uniformly textured 

surface, free from form marks, honeycomb, and other defects.   
G. Curing:   

1. Upon completion of finishing, apply approved curing compound to exposed surfaces of 
curb.   

2. Curing shall continue for a minimum of 5 days.   
H. Backfilling Curb:  Upon completion of curing period, but not before 7 days has elapsed since 

pouring the concrete, backfill the curb as specified in Section 31 23 33.   
I. Adjusting:   

1. Finished curb shall present a uniform appearance for both grade and alignment  
2. Remove curb sections showing abrupt changes in alignment or grade or that are more 

than 1/4 inch away from location as staked or that are defective for any reason.   
3. Construct new curb at Contractor's expense.   

3.06 SIDEWALK CONSTRUCTION 
A. Thickness of sidewalks shall a minimum of 4 inches or as shown on the Drawings, with a turned 

down edge.  Concrete shall be placed true to grade to insure that ponding of water will not 
occur. 

B. Place, process, finish, and cure concrete in conformance with this Section and the applicable 
requirements of ACI 614.  Where the requirements differ, the more stringent shall govern.   

C. Placement of Preformed Asphalt Expansion Joints:   
1. Where sidewalk ends.   
2. Around posts, poles, or other objects protruding through the sidewalk.   
3. At maximum intervals of 15 feet.   

D. Contraction Joints:   
1. Provide transversely to the walks.   
2. Saw cut weakened plane joints shall be straight and at right angles to the surface of the 

walk.  Saw cuts shall be constructed midway between expansion joints to a depth of 25 
percent of slab thickness. Saw cuts shall be performed within 24 hours of placement. 

E. Reinforcing:  6 by 6 inch, No. 10 mesh shall be installed. 
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F. Finish:   
1. Broom surface with fine hair broom at right angles to length of walk and tool at edges, 

joints, and markings.   
2. Walks shall be scored at no less than 5-foot intervals and within 24 hours of concrete 

placement. 
G. Curing:   

1. Upon completion of finishing, apply an approved curing compound to exposed surfaces.   
2. Protect sidewalks from damage for period of 7 days.   

3.07 CONCRETE STREET PAVING 
A. In areas shown to receive concrete paving on the Drawings, concrete shall be placed in 

accordance with Division 3 (Site Concrete Work). 
END OF SECTION   
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SECTION 32 16 13 
CONCRETE CURBS AND SIDEWALKS 

PART 1 GENERAL  
1.01 SUMMARY 

A. Construction of concrete curbs and sidewalks.   
1.02 RELATED SECTIONS 

A. Section 31 23 33 - Trenching and Backfilling.   
1.03 REFERENCES 

A. American Concrete Institute, 22400 W. Seven Mile Road, Detroit, Michigan 48219. 
1. ACI 304R - Guide for Measuring, Mixing, Transporting, and Placing Concrete. 

B. American Society for Testing and Materials, 1961 Race Street, Philadelphia, Pennsylvania 
19103. 
1. ASTM C94 - Specification for Ready-Mixed Concrete. 
2. ASTM C309 - Specification for Liquid Membrane-Forming Compounds for Curing 

Concrete. 
3. ASTM D698 - Test Methods  for Moisture-Density Relations of Soils and Soil-Aggregate 

Mixtures, Using 5.5-lb (2.49-kg) Rammer and 12-in (304.8-mm) Drop. 
4. ASTM D994 - Specification for Preformed Expansion Joint Filler for Concrete (Bituminous 

Type). 
1.04 SUBMITTALS 

A. Submit complete information regarding concrete mix to Engineer for review in accordance with 
the requirements of ASTM C94, Alternate 2.  

PART 2 PRODUCTS 
2.01 CURB FORMS 

A. 2-inch dressed dimension lumber or metal of equal strength, free from defects that would impair 
appearance or structural quality of completed curb.   
1. Metal forms:  Subject to approval of Engineer.   

B. Short-Radius Forms:  1-inch dressed lumber, plywood, or metal. 
C. Curb Face:  No horizontal joints in form material closer than 7 inches from top of curb.   
D. Stakes and Bracing Materials:  Provide as required to hold forms securely in place.   

2.02 SIDEWALK FORMS 
A. 2-inch dressed lumber, straight and free from defects, or standard metal forms.   
B. Short-Radius Forms:  1-inch dressed lumber or plywood.   
C. Stakes and Bracing Materials:  Provide as required to hold forms securely in place.   

2.03 CRUSHED ROCK BASE 
A. Clean gravel or crushed rock conforming to requirements for granular fill as specified in Section 

31 23 33.   
2.04 EXPANSION JOINT FILLER 

A. 1/2-inch thick preformed asphalt-impregnated expansion joint material conforming to 
ASTM D994.   

2.05 CONCRETE 
A. Ready mixed conforming to ASTM C94, Alternate 2.   
B. Compressive Strength:  3,000 psi at 28 days.   
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C. Maximum Size of Aggregate:  1-1/2-inch.   
D. Slump:  2 to 4 inches.   

2.06 CURING COMPOUND 
A. Liquid membrane-forming, clear or translucent, suitable for spray application.   
B. Conform to ASTM C309, Type 1.   

2.07 ACCEPTANCE OF MATERIALS 
A. All materials shall be subject to inspection for suitability, as the Engineer may elect, prior to or 

during incorporation into the work.  
PART 3 EXECUTION 
3.01 EXCAVATION AND BACKFILL 

A. Excavate and backfill in accordance with Section 31 23 33.   
3.02 PREPARATION OF SUBGRADE 

A. Bring the areas on which curbs and sidewalks are to be constructed to required grade on 
undisturbed ground and compact by sprinkling and rolling or mechanical tamping.   

B. As depressions occur, refill with suitable material and recompact until the surface is at the 
proper grade.   

C. Compact subgrade on fill to 95 percent of maximum density at optimum moisture content as 
determined by ASTM D698.   

3.03 SETTING FORMS 
A. Construct forms to the shape, lines, grades, and dimensions called for on the Drawings.   
B. Stake wood or metal forms securely in place, true to line and grade. 
C. Brace forms to prevent change of shape or movement in any direction resulting from the weight 

of the concrete during placement.   
D. Construct short-radius curved forms to exact radius.   
E. Tops of forms shall not depart from grade line more than 1/8 inch when checked with a 10-foot 

straightedge.   
F. Alignment of straight sections shall not vary more than 1/8 inch in 10 feet.   

3.04 CURB CONSTRUCTION 
A. Construct curbs to line and grade shown or established by the Engineer, and conform to the 

details shown.   
B. Place, process, finish, and cure concrete in conformance with this Section and the applicable 

requirements of ACI 614.  Wherever requirements differ, the more stringent shall govern.   
C. Placement of Preformed Asphalt-Impregnated Expansion Joints (1/2 inch thick): 

1. Beginning and end of curved portions of the curb.   
2. Connections to existing curbs.   
3. At drainage structures. 

D. Contraction Joints:  All contraction joints shall be formed by sawing unless otherwise specified, 
and filled with a commercially available silicone product approved by the Engineer. 
1. Contraction joints shall be constructed at 15 foot intervals. 
2. Contraction joints shall be 1/8 inch to 3/8 inch in width and 1-1/2 inch in depth. 
3. Contraction joints shall be constructed at right angles to the centerline and perpendicular 

to the surface of the curb and gutter. 
4. When curb and gutter is constructed adjacent to, or on rigid pavement, the same joint 

layout for pavement shall be used, where practicable. 
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E. As soon as concrete has set sufficiently to support its own weight, remove the front form and 
finish all exposed surfaces.   
1. Finish top of curb with a steel trowel.   
2. Finish edges with a steel edging tool.   
3. Rub formed faces with burlap sack or similar device to produce a uniformly textured 

surface, free from form marks, honeycomb, and other defects.   
F. Fill contraction joints with a commercially available silicone product approved by the Engineer. 
G. Curing:   

1. Upon completion of finishing, apply approved curing compound to exposed surfaces of 
curb.   

2. Curing shall continue for a minimum of 5 days.   
H. Backfilling Curb:  Upon completion of curing period, but not before 7 days has elapsed since 

pouring the concrete, backfill the curb as specified in Section 31 23 33.   
I. Adjusting:   

1. Finished curb shall present a uniform appearance for both grade and alignment. 
2. Remove curb sections showing abrupt changes in alignment or grade or which are more 

than 1/4 inch away from location as staked or which are defective for any reason.   
3. Construct new curb at Contractor's expense.   

3.05 SIDEWALK CONSTRUCTION 
A. Thickness of sidewalks shall be as shown on the Drawings.   
B. Place, process, finish, and cure concrete in conformance with this Section and the applicable 

requirements of ACI 614.  Where the requirements differ, the more stringent shall govern.   
C. Placement of Preformed Asphalt Expansion Joints (1/2 inch thick): 

1. Where sidewalk ends.   
2. Around posts, poles, or other objects protruding through the sidewalk.   
3. Drainage structures. 
4. Adjacent to curb and gutter 

D. Transverse Joints:   
1. Joints shall be cut with a 1/4 inch joint at intervals not greater than the width of the walk 

being constructed, or as directed. 
E. Finish:   

1. Broom surface with fine hair broom at right angles to length of walk and tool at all edges, 
joints, and markings.   

2. Edges shall be rounded in a 1/4 inch radius, including edges at joints. 
F. Curing:   

1. Upon completion of finishing, apply an approved curing compound to exposed surfaces.   
2. Protection sidewalk from damage for period of 7 days.   

END OF SECTION 
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SECTION 32 92 19 
SEEDING 

PART 1 GENERAL  
1.01 SUMMARY 

A. This item shall consist of furnishing and applying lime, fertilizer, seed, mulch cover, and water 
according to these specifications at locations shown on the plans or as directed. 

B. The work under this item shall be accomplished as soon as practicable after the grading in an 
area has been completed in order to deter erosion. 

1.02 REFERENCES 
A. Arkansas Department of Transportation (ARDOT), Standard Specifications for Highway 

Construction, latest edition. 
PART 2 MATERIALS 
2.01 TOPSOIL  

A. Existing topsoil shall be reused where practical.   
B. Imported Topsoil: 

1. Furnished at sole expense of Contractor.   
2. Friable loam free from subsoil, roots, grass, excessive amounts of weeds, stone, and 

foreign matter; acidity range (pH) of 5.5 to 7.5; and containing a minimum of 4 percent and 
a maximum of 50 percent organic matter. 

2.02 LIME 
A. Lime shall be agricultural grade ground limestone or equivalent as approved by the Engineer. 

2.03 FERTILIZER 
A. Fertilizer shall be a commercial grade, uniform in composition, free flowing, and suitable for 

application with mechanical equipment. 
B. Fertilizer shall be delivered to the site in labeled containers conform to current Arkansas 

fertilizer laws and bearing the name, trademark, and warranty of the producer. 
2.04 SEED 

A. Seed shall have a minimum of 98% pure seed and 85% germination by weight, and shall 
contain no more than 1% weed seeds. 

B. A combined total of 110 noxious weed seeds shall be the maximum amount per 50 pounds of 
seed with the following exceptions: Johnson grass seed, wild onion seed, wild garlic seed, field 
bindweed seed, nut grass seed, sickle pod seed, sesbania seed, indigo seed, morning-glory 
seed, and cocklebur seed will not be allowed in any amount. 

C. Seed shall be furnished in sealed, standard containers.  Seed that has become wet, moldy, or 
otherwise damaged in transit or in storage will not be acceptable. 

D. Legumes shall be inoculated with an approved culture as recommended by the manufacturer, 
just prior to seeding. 

E. Seeds shall be composed of the varieties and amounts by weight as shown below. 
2.05 SEED MIX 

A. Seed shall be Common Bermuda Grass, applied at the following rates: 

 lbs./acre 

March 1 - August 31 
Bermuda Grass (Common) unhulled  - husk in tact 
Bermuda Grass (Common) hulled  - husk removed 

 
75 
25 
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September 1 - February 28/29 
Annual Ryegrass 

Bermuda Grass (Common) unhulled  - husk in tact 

 
50 

75 

2.06 MULCH COVER 
A. Mulch cover shall consist of straw from threshed rice, oats, wheat, barley, or rye; of wood 

excelsior; or of hay obtained from various legumes or grasses, such as lespedeza, clover, 
vetch, soybeans, bermuda, carpet sledge, bahia, fescue, or other legumes or grasses; or a 
combination thereof.  Mulch shall be dry and reasonably free from Johnson grass or other 
noxious weeds, and shall not be excessively brittle or in an advanced state of decomposition.  
All material will be inspected and approved prior to use. 

2.07 TACKIFIERS 
A. Tackifiers used in mulch anchoring shall be of such quality that the mulch cover will be bound 

together to form a cover mat that will stay intact under normal climatic conditions. 
2.08 WATER 

A. Water shall be of irrigation quality and free of impurities that would be detrimental to plant 
growth. 

PART 3 EXECUTION 
3.01 PROJECT SCHEDULE 

A. Project Schedule shall show an anticipated time for grading and seeding to take place, so that 
seasonal consideration can be given attention.  

3.02 SITE GRADING 
A. Shape, trim, and finish slopes to conform with lines and grades shown. 
B. Make slopes free of loose exposed roots and stones exceeding 2 inches in diameter. 
C. Ensure that site drains properly and there are no areas where water may pond. 
D. Finished site grading will be reviewed by Engineer. 

3.03 PREPARATION OF SEEDBED 
A. Areas to be seeded shall be dressed to the shape and section shown on the plans. 
B. If the plans call for replacing topsoil, this shall be done before any preparations for seeding.   
C. Before beginning the seedbed preparation, soil samples shall be obtained from each major soil 

area for lime requirement analysis. 
D. Lime at the rate determined by the lime requirement test, shall be uniformly spread on areas to 

be seeded prior to their being roughened or scarified.  The seedbed shall be thoroughly 
pulverized by means of disk harrows or other approved methods, thoroughly mixing lime and 
soil to a depth of not less than 4 inches (2 inches for slopes 4:1 or steeper) below finish slope 
elevations.  Regardless of the pulverizing method used, the soil shall be broken with the 
contour of the slope. 

E. Objectionable foreign matter shall be removed and the soil left in a suitable horticultural 
condition to receive fertilizer and seed.  Water may be applied before, during, and after 
seedbed preparation in order to maintain the desired moisture content in the soil. 

F. When no lime is required, seedbed preparation shall be accomplished as specified above, 
regardless of the method used in the distribution of fertilizer, seed, and mulch cover. 

G. Rake the area to a uniform grade so that areas drain in the same manner as at the start of the 
Project. 

H. Lightly compact before planting grass. 
I. Remove trash and stones exceeding 2 inches in diameter from area to a depth of 2 inches prior 

to preparation and planting grass. 
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3.04 FERTILIZATION 
A. Fertilizer shall be applied at the rate of 800 pounds per acre of 10-20-10.  Fertilizer shall be 

uniformly incorporated into the soil alone, or in conjunction with the required lime.  If the 
Contractor so elects, the fertilizer may be drilled into the soil or combined with the seed in the 
hydro-seeding operation. 

3.05 TIME OF SEEDING 
A. Conduct seeding under favorable weather conditions during seasons which are normal for work 

as determined by accepted practice in locality of Project.   
3.06 MECHANICAL SEEDING 

A. Sow grassed areas evenly with a mechanical spreader, or as otherwise instructed by the 
Engineer.  Roll with cultipacker to cover seed.  Method of seeding may be varied at discretion 
of Contractor on his own responsibility to establish a smooth, uniformly grassed area. 

3.07 HYDRO-SEEDING 
A. If hydro-seeder is used for seeding, fertilizer and seed may be incorporated into one operation 

but a maximum of 800 pounds of fertilizer shall be permitted for each 1500 gallons of water.  If 
the Contractor so elects, the fertilizer may be applied during preparation of the seedbed.  The 
area shall be lightly firmed with a cultipacker immediately before hydro-seeding. 

3.08 WINTER PROTECTIVE SEEDING 
A. Winter barley or annual rye grass applied at a rate of 30 pounds/acre shall be used between 

September 1 and March 1. 
B. Areas receiving temporary winter protective seeding shall be re-seeded when weather 

conditions become favorable.   
3.09 MULCH COVER 

A. Mulch cover shall be applied at the rate of 4,000 pounds per acre immediately after seeding 
and shall be spread uniformly over the entire area by approved power mulching equipment.  
When approved by the Engineer, the Contractor may use hand methods to apply mulch cover 
to small or inaccessible areas. 

3.10 MULCH ANCHORING 
A. The mulch shall be effectively pressed into the soil using steel cleated track or cleated roller 

equipment.  The anchoring shall be performed so that the grooves formed are perpendicular to 
the flow of water down backslopes and foreslopes.  The equipment and method used shall 
produce acceptable results. 

3.11 WATER 
A. After application of the mulch cover, water shall be applied in sufficient quantity, as Directed by 

the Engineer, to thoroughly moisten the soil to the depth of pulverization and then as necessary 
to germinate the seed. 

B. When directed by the Engineer, the Contractor shall apply water in an amount such that, in 
conjunction with any rainfall, the seeded and mulched area will receive an amount equivalent to 
a minimum of 1 inch of water each week beginning the week after seeding and continuing for a 
minimum of 3 weeks. 

3.12 MAINTENANCE 
A. Begin maintenance immediately after each portion of grass is planted and continue until a 

reasonable stand of grass has been obtained.  Repair washed out areas by filling with topsoil, 
fertilizing, and seeding. 

3.13 GUARANTEE 
A. If, at the end of a 180-day period, a satisfactory stand of grass has not been produced, the 

Contractor shall renovate and reseed the grass or unsatisfactory portions thereof immediately, 
or, if after the usual planting season, during the next planting season.  If a satisfactory stand of 
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grass develops by July 1 of the following year, it will be accepted.  If it is not accepted, a 
complete replanting will be required during the planting season. 

B. A satisfactory stand is defined as grass or section of grass that has: 
1. No bare spots larger than 1 square foot.    
2. Not more than 15 percent of total area with bare spots larger than 6 inches square.   

END OF SECTION   
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SECTION 32 92 23 
SODDING 

PART 1 GENERAL 
1.01 SUMMARY 

A. Provide slab sod, fertilizer, and water to establish and maintain grass.  Owner shall provide 
access to water at no cost. 

B. Planting Period:  As recommended by sod producer for time of year, subject to Landscape 
Architect's approval. 

1.02 REFERENCES 
A. Federal Specifications. 

1. FS O-F-241 - Fertilizers, Mixed, Commercial. 
1.03 DEFINITIONS 

A. Weeds:  Includes Dandelion, Jimsonweed, Quackgrass, Horsetail, Morning Glory, Rush Grass, 
Mustard, Lambsquarter, Chickweed, Cress, Crabgrass, Canadian Thistle, Nutgrass, Poison 
Oak, Blackberry, Tansy Ragwort, Johnson Grass, Poison Ivy, Nut Sedge, Nimble Will, 
Bindweed, Bent Grass, Wild Garlic, Perrenial Sorrel, and Brome Grass. 

1.04 REGULATORY REQUIREMENTS 
A. Comply with regulatory agencies for herbicide composition. 

1.05 QUALITY CONTROL 
A. Grass that has been cut more than 48 hours before placing shall not be used. 
B. Sod shall not be loaded in bulk on vehicles and dumped in bulk on planting site. 
C. Soil Analysis:  For each un-amended soil type, furnish soil analysis and a written report by a 

qualified soil-testing laboratory approved by the Landscape Architect prior to setting Sod. 
Cooperative Extension Service is an acceptable soil testing lab. 
1. The soil-testing laboratory shall oversee soil sampling. 
2. Report suitability of tested soil for turf growth. 

a. State recommendations for nitrogen, phosphorus, and potash nutrients and soil 
amendments to be added to produce satisfactory planting soil suitable for healthy, 
viable plants. 

b. Report presence of problem salts, minerals, or heavy metals; if present, provide 
additional recommendations for corrective action. 

1.06 DELIVERY, STORAGE, AND HANDLING 
A. Deliver to site, store, and protect products at site. 
B. Sod: 

1. Cut sod with approved sod cutters to minimum depth of 2-1/2 inches in satisfactory and 
uniform widths and convenient lengths for handling. 

2. Place cut sod flat, grass side up, on boards and haul to site with soil intact. 
3. Sod shall not hang over the edges of the boards. 

C. Fertilizer:  Deliver in waterproof bags showing weight, chemical analysis, and name of 
manufacturer.  

PART 2 MATERIALS 
2.01 TOPSOIL 

A. Existing topsoil shall be reused where practical.   
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B. Imported Topsoil: 
1. Furnished at sole expense of Contractor.   
2. Friable loam free from subsoil, roots, grass, excessive amounts of weeds, stone, and 

foreign matter; acidity range (pH) of 5.5 to 7.5; and containing a minimum of 4 percent and 
a maximum of 50 percent organic matter. 

2.03 SLAB SODDING 
A. Type:  Common Bermuda or as indicated on Landscape plans. 
B. Certified nursery grade cultivated grass sod, 95 percent weed free. 
C. Sod shall be live, fresh, and uninjured at time of placing. 

2.04 FERTILIZER 
A. FS O-F-241, Type and Grade as recommended for grass, with fifty percent of the elements 

derived from organic sources; of proportion necessary to eliminate any deficiencies of topsoil to 
the proportions of nitrogen, phosphoric acid, and soluble potash as recommended by County 
Extension Agent and/or seed manufacturer, subject to Engineer's approval. 

2.05 WATER 
A. Clean, fresh, and free of substances or matter which could inhibit vigorous growth of grass. 

2.06 HERBICIDES 
A. As recommended by sod producer and as approved by Landscape Architect.

PART 3 EXECUTION 
3.01 PREPARATION 

A. Fine grade to eliminate uneven areas and low spots.  Allow for thickness of topsoil and sod. 
B. Spread topsoil to minimum 4-inch depth and rake smooth. 

3.02 FERTILIZING 
A. Apply approximately 90 percent over entire area to receive slab sodding. 
B. Apply remaining 10 percent over sod after placing and rolling. 

3.03 SODDING 
A. Upon delivery to site transfer sod from boards to soil surface. 
B. Place slabs closely, leaving a minimum amount of space between slabs. 
C. Use appropriate tools to pull together slabs that do not fit closely. 
D. Do not handle sod by hand except when filling small cracks or at locations where it would be 

impractical to use boards. 
3.04 ROLLING 

A. Roll slab sod as soon after planting as practicable with plain rollers or cultipackers. 
B. Tamp sod with approved hand methods where rolling is impractical. 

3.05 MAINTENANCE 
A. Water to prevent grass and soil from drying out. 
B. Control growth of weeds. 
C. Apply herbicides in accordance with manufacturer's instructions. 
D. Remedy damage resulting from improper use of herbicides. 
E. Immediately re-sod areas which show bare spots. 
F. Protect sodded areas with warning signs during maintenance period. 

END OF SECTION   
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