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NOTICE TO CONTRACTORS 

Sealed proposals for the CUSA Chiller Replacement will be received electronically via the PennBid Program by the 
Chester Upland School District until April 14, 2023 until 4:00 PM prevailing time, at which time said bids will be 
publicly opened with the results made available via PennBid. 

Plans, Specification, and bid forms may be obtained at no cost on PennBid (www.pennbid.net). 

Each bid must be accompanied by either a bid bond in an amount of ten (10%) of the bid amount from a surety 
satisfactory to the District or by certified check or letter of credit upon a solvent bank in the amount of ten (10%) of 
the bid amount in favor of the District. Bid Bonds shall be accompanied by Proof of Authority of the official or agent 
signing the bond. 

The Bidder's attention is called to the fact that this project is assisted with federal funds, and various federal 
requirements apply as noted in the bid documents, including but not limited to equal opportunity provisions. Davis-
Bacon and Related Acts, various insurance requirements, various equal opportunity provisions, and the requirement 
of a payment bond and performance bond for 100% of the contract price. 

The Bidder’s attention is called to the fact that is project is subject to the Pennsylvania Department of Education 
Standard Terms and Conditions for federally funded grants. 

The Contract Documents contain all pertinent regulations. Award of the contract will be to the lowest responsible 
bidder. The Owner reserves the right to reject any or all bids or to accept any portion of any bid, and to award Contracts 
as is deemed best for the Owner. 

All prospective bidders are required to present proof of an acceptable disposal method approved by the Pennsylvania 
Department of Environmental Resources or counterpart Agency in another State. The proof may consist of a copy of 
a State Solid Waste Disposal Permit to the prospective bidder or a Letter of Approval for the use of a proposed or 
existing disposal facility which has a permit or is under review for a permit. 

Attention is called to the fact that the Contractor must ensure that employees and applicants for employment are not 
discriminated against because of their race because of their race, color, religion, sex, handicap, familial status, or 
national origin. 

No bidder may withdraw his bid within sixty (60) days after the actual date of the opening thereof Chester Upland 
School District reserves the right to waive any informalities or to reject any or all bids. 

#1 

www.pennbid.net


 

  
 

                                                                             
 

   
 
 

                                                                                    
   

     
 

  
 
 
 

  
 

  
  

 
  

          
 

 
 

       
 

                                    
 

  
 

                                    
 

NONCOLLUSION AFFIDAVIT 

State of 

BID Identification: CUSA Chiller Replacement 

CONTRACTOR , being first duly sworn, deposes and says that he is (sole 
owner, a partner, president, secretary, etc.) of the party making the foregoing BID; that such BID is not made in the 
interest of or on behalf of any undisclosed person, partnership, company, association, organization, or corporation; 
that such BID is genuine and not collusive or sham; that said BIDDER has not directly or indirectly induced or solicited 
any other BIDDER to put in a false or sham BID, and has not directly or indirectly colluded, conspired, connived, or 
agreed with any BIDDER or any one else to put in a sham BID, or that any one shall refrain  from bidding; that said 
BIDDER has not in any manner, directly or indirectly, sought by agreement, communication or conference with any 
one to fix the BID price of said BIDDER or of any other BIDDER, or to fix any overhead, profit, or cost element of 
such BID price, or of that of any other BIDDER, or to secure any advantage against the OWNER awarding the contract 
or anyone interested in the proposed contract; that all statements contained in such BID are true; and, further, that said 
BIDDER has not, directly or indirectly, submitted his BID price or any breakdown thereof, or the contents thereof, or 
divulged information or data relative thereto, or paid and will not pay any fee in connection therewith, to any 
corporation, partnership, company, association, organization, BID depository, or to any member or agent thereof, or 
to any other individual except to such person or persons as have a partnership or other financial interest with said 
BIDDER in his general business. 

Signed: 

Subscribed and sworn to before me this day of , 20 . 

Seal of Notary 

#2 



 

  
          

                                                                                                       
                                                                                                                               

                                                                                                     
                                                                                                 

   
 

 
   

                                                                                                                                                            
 

 
  

  
               

    
 

  
   

  
 

          
                                 

                  
 

          
 

 
 
                                                                                                                                                                   
               
 

                                                                                                                                                 
 
  
 
 
                                                                                                                                                                        

     
 

                                                                                   
 
   
 

  
 
 
 
 
 
 
 
 
 

BID BOND 

KNOW ALL MEN BY THESE PRESENTS, THAT WE, as 
PRINCIPAL, and as SURETY, are held 
and firmly bound unto the (hereinafter called the 
OWNER), in the penal sum of DOLLARS ($ ) lawful 
money of the United States, for payment of which sum well and truly to be made, we bond ourselves, our heirs, 
executors, administrators, and successors, jointly and  severally, firmly by these presents. 

THE CONDITION OF THE OBLIGATION IS SUCH that whereas the Principal has submitted the accompanying 
Bid dated for . 

NOW, THEREFORE, if the Principal shall not withdraw said Bid within the time specified therein after the opening 
of the same, and shall within ten (10) days after the Principal is notified by the Owner of the award of such Contract 
to him, enter into a written contract with the Owner, in accordance with the Bid as accepted; and give bond with good 
and sufficient surety or sureties as may be required for the faithful performance and proper fulfillment and labor 
supplied, if required in said Contract; or in event of the withdrawal of said Bid within the period specified, or the 
failure to enter into such Contract and give such bonds within the time specified if the Principal shall pay the Owner 
the difference between the amount specified in said Bid and the amount for which the Owner may procure the required 
materials or supplies, or both, if the latter amount of the former, together with any other expenses and costs that may 
have been incurred by the Owner, then the above obligation shall be void and of no effect, otherwise to remain in full 
force and virtue. 

IN WITNESS WHEREOF, the above bonded parties have executed this instrument under their several seals this 
day of , 20 , the name and corporate seal of each corporate party being hereto affixed and these 
presents duly signed by its undersigned representative, pursuant to authority of its governing body. 

WITNESSED BY: 

(Individual Principal) 

Business Address: 

ATTEST: 

Corporate Principal Corporate Surety 

By: 

SEAL 

(Power of Attorney for person signing for Surety Company must be attached to bond.) 



 
 

 
   
          

   
 

       
   

 
    

    
 

 
 

            
 

  
          

  
         

 
       

 
 
  

 
   
 

    
  

 
   

 
 

 
 

  
 

  
 

 
   

 
 

  
  

  
 

         
 

 
  

 
  

 

INSTRUCTIONS TO BIDDERS 

1. RECEIPT AND OPENING OF BIDS: Chester Upland School District (herein called the "Owner"), invites 
bidders to submit sealed bids that will be received online via the PennBid Program by the Chester Upland 
School District by April 14, 2023, 4:00 PM prevailing time. There is no physical bid opening for this project, 
bids will be revealed via the PennBid website. 

A uniform fee of 0.333% (1/3 of 1 percent) of the bid amount (up to $5,000.00) is applied only to bidders 
who area awarded contracts. No fees apply to bidders who submit without being awarded the contract. 

The Owner may consider informal any bid not prepared and submitted in accordance with the 
provisions hereof and may waive any informalities or reject any and all bids. Any bid may be withdrawn 
prior to the above scheduled time for the opening of bids or authorized postponement thereof. Any bid 
received after the time and date specified shall not be considered.  No bidder may withdraw a bid within 
thirty (30) days after the actual date of the opening thereof. 

2. PREPARATION OF BID: Each bid must be submitted electronically via PennBid, on the prescribed form 
and accompanied by a Bid Bond, Certified Check, or Letter of Credit, the Non-collusion Affidavit, and 
Subcontractor Declaration Form.  All blank spaces for bid prices must be completed, in ink or typewritten, 
in both words and figures, and the foregoing Certifications must be fully completed and executed when 
submitted.  In case of discrepancies of written words and figures, the prices written in words shall govern. 

All bids will be received through the PennBid Program and bidder shall adhere to requirements detailed on 
the 

Bid located on the website. 

3. MODIFICATION OF BIDS: Any bidder may modify his/her bid within PennBid at any time prior to the 
due date and time listed in the invitation to bid. 

4. METHOD OF BIDDING: The Owner invites unit price/lump sum price bids as indicated in the Bid Form. 

If the lowest total responsive bid received exceeds the amount of funds available to finance the contract, the 
Owner may: 

a. Reject all bids; 

b. Augment the funds available in an amount sufficient to enable award to the lowest responsive bidder 
or bidders; 

c. Take the base bid less the alternative deductible (if any) as listed on the proposal form as to produce 
a net amount which is within available funds. 

5. QUALIFICATIONS OF BIDDER: The Owner may make such investigations as he/she deems necessary to 
determine the ability of the bidder to perform the work, and the bidder shall furnish to the Owner all such 
information and data for this purpose as the Owner may request.  The Owner reserves the right to reject any 
bid if the evidence submitted by, or investigation of, such bidder fails to satisfy the Owner that such bidder 
is properly qualified to carry out the obligations of the contract and to complete the work contemplated 
therein.  Conditional bids will not be accepted. 

6. BID SECURITY: Each bid must be accompanied by cash, certified check of the bidder, or a bid bond 
prepared on the form of bid bond attached hereto, duly executed by the bidder as principal and having as 
surety thereon a surety company approved by the Owner.  Such cash, checks or bid bonds will be returned to 
all except the three lowest bidders within three days after the opening of bids, and the remaining cash, checks 

https://5,000.00


 
 

   
    

   
 

 
 

    
 
 

  
 

  
    

  
   

 
 

           
 

  
  

 
  

 
 

 
  

 
  

 
 

 
  

 
 

        
  

    
   

  
 

   
 

  
 

   
 
 
 

     
   

 
 

   

or bid bonds will be returned promptly after the Owner and the accepted bidder have executed the contract, 
or, if no award has been made within thirty (30) days after the date of the opening of bids, upon demand of 
the bidder at any time thereafter, so long as he/she has not been notified of the acceptance of his/her bid. 
Attorneys-in-fact who sign bid bonds or contract bonds must file with each bond a certified and effectively 
dated copy of their power of attorney. 

7. LIQUIDATED DAMAGES FOR FAILURE TO ENTER INTO CONTRACT: The successful bidder, upon 
his/her failure or refusal to execute and deliver the contract and bonds required within ten (10) days after 
he/she has received notice of the acceptance of his/her bid, shall forfeit to the Owner, as liquidated damages 
for such failure or refusal, the security deposited with his/her bid. 

8. CONDITIONS OF WORK: Each bidder must inform himself/herself fully to the conditions relating to the 
construction of the project and the employment of labor thereon.  Failure to do so will not relieve a successful 
bidder of his/her obligation to furnish all material and labor necessary to carry out the provisions of his/her 
contract. Insofar as possible, the contractor in carrying out the work, must employ such methods or means as 
will not cause any interruption of or interference with the work of any other contractor. 

9. OBLIGATION OF BIDDER: At the time of the opening of bids each bidder will be presumed to have 
inspected the site and to have read and to be thoroughly familiar with the plans and contract documents 
(including all addenda).  The failure or omission of any bidder to examine any form, instrument or document 
shall in no way relieve any bidder from any obligation in respect of his/her bid. 

10. EXAMINATION OF SITE: Each bidder shall, and is hereby directed to inspect the entire site of the proposed 
work and judge for himself/herself as to all the circumstances affecting the cost and progress of the work and 
shall assume all patent and latent risks in connection therewith. 

11. SOIL CONDITIONS: NA 

12. WORKING FACILITIES: The plans show, in the general manner, the existing structures and the land 
available for construction purposes.  The bidders must satisfy themselves of the conditions and difficulties 
that may be encountered in the execution of the work at this site. 

13. ADDENDA AND INTERPRETATIONS: No official interpretation of the meaning of the plans, 
specifications or other pre-bid documents will be made to any bidder orally. 

Every request for such interpretation should be in writing and will be submitted via the “Clarifications” 
feature within PennBid, and to be given consideration, must be received at least five (5) days prior to the date 
fixed for the opening of bids.  Any and all such interpretations and any supplemental instructions will be in 
the form of written addenda to the specifications which, if issued, will be distributed to all prospective 
bidders, not later than three (3) days prior to the date fixed for the opening of bids.  Failure of any bidder to 
receive any such addendum or interpretation shall not relieve such bidder from any obligation under his/her 
bid as submitted.  All addenda so issued shall become part of the contract documents. 

14. WATER SUPPLY: NA 

15. SIGNATURE OF BIDDERS: The firm, corporate or individual name of the bidder must be signed in ink in 
the space provided for the signatures on the proposed blanks.  In the case of a corporation, the title of the 
officer signing must be stated and such officer must be thereunto duly authorized and the seal of said 
corporation duly affixed.  In the case of a partnership, the signature of at least one of the partners must follow 
the firm name, using the term "member of the firm".  In the case of an individual, use the terms "doing 
business as", or "sole owner".  The bidder shall further state in his proposal the name and address of each 
person or corporation interested therein. 

16. NOTICE OF SPECIAL CONDITIONS: Attention of the bidder is particularly called to those parts of the 



 
 

 
 

  
    
  
  

    
  
   

    
   

          
    

 
  
  
  
  
  
  
   

 
   

 
   

   
 

General Contract Conditions and other contract documents and specifications which deal with the following: 

a. Insurance requirements 
b. Davis Bacon and Related Acts Provisions, including Davis-Bacon Act wage rates 
c. Requirement for a payment bond and performance bond for 100% of contract price 
d. Requirement that all subcontractors be approved by the Owner 

e. Time-for-completion and liquidated damages requirements 
f. Safety standards 
g. Contractor's responsibility to obtain permits 
h. Affirmative Action and Equal Opportunity provisions 
i. PDE Master Standard Terms and Conditions 

17. ADDITIONAL OBLIGATIONS UPON CONTRACT AWARD: Upon award of the contract but prior to issuance of 
the notice to proceed, the contractor shall submit all of the following documents, completed as required: 
(a) Acceptance of Notice of Award 
(b) Contract 
(c) Insurance certificate(s) and/or policy(ies) 
(d) Performance & Payment bonds 
(e) Subcontractor declaration form 
(g) (If over  $10,000:) Certification of Bidder Regarding Equal Employment Opportunity 
(h) (If over $10,000:) Certification(s) by (all) Proposed Subcontractors Regarding Equal Employment 

Opportunity 
(k) (If over $100,000:) Certification by Contractor and Subcontractors of Compliance with Clean Air 

and Water Acts 
(l) Contractor's Certification Concerning Labor Standards and Prevailing Wage Requirements 
(m) (All) Subcontractor's Certification(s) Concerning labor Standards and Prevailing Wage 

Requirements 



 

  
 
 

   
 

         
   

 
 

  
 

  
  

 
 

 
   

 
 

      
 

    
      

 
 

  
  

  
 

   
 

  
  
     

 
 

 
  

 
 

   
  

   
  

  
 

 
   

 
   

  
  

  
 

GENERAL CONTRACT CONDITIONS 

ARTICLE 1 - CONTRACT AND CONTRACT DOCUMENTS 

A. All applicable State laws, municipal ordinances, and the rules and regulations of all authorities 
having jurisdiction over construction of the project shall apply to the contract throughout, and they 
will be deemed to be included in the contract the same as though herein written out in full. 

B. The Plans, Specifications and Addenda, hereinafter enumerated in Paragraph 1 of the Supplemental 
General Conditions shall form part of this Contract and the provisions thereof shall be as binding 
upon the parties hereto as if they were herein fully set forth.  The table of contents, titles, headings, 
running headlines and marginal notes contained herein and in said documents are solely to facilitate 
reference to various provisions of the Contract Documents and in no way affect, limit or cast light 
on the interpretation of the provisions to which they refer. 

ARTICLE 2 - PERFORMANCE AND PAYMENT BONDS 

Simultaneously with his/her delivery of the executed contract, the Contractor shall furnish a surety bond or 
bonds as security for faithful performance of this contract and for the payment of all persons performing 
labor on the project under this contract and furnishing materials in connection with this contract, as specified 
in the General Conditions included herein.  The surety on such bond or bonds shall be a duly authorized 
surety company satisfactory to the Owner. The bond shall be for 100 percent of the contract price.  A Payment 
Bond and Performance Bond are required.  Attorneys-in-fact who sign bid bonds or contract bonds must file 
with each bond a certified and effectively dated copy of their power of attorney.  Under certain conditions, 
and within the limits of State and local laws and regulations, the Owner may waive the requirement that the 
Payment and Performance Bond be underwritten by a surety company and may authorize in lieu thereof, a 
personal bond backed by a letter of credit from a local lending institution for the full value of the Contract. 

ARTICLE 3 - WAGE RATES 

In the event that the rate of wages paid for any trade or occupant in the locality where such work is being 
performed are under current collective agreements or understandings between bona fide organizations of 
labor and employer, then the wages to be paid shall be not less than such agreed wage rates, nor less than the 
minimum rates compiled by the Commonwealth of Pennsylvania.  A copy of these prevailing rates of wages 
has been included in these specifications. 

Every Contractor and Subcontractor who is subject to this contract shall, as soon as he/she begins 
performance under his/her contract with the Owner, supply the Owner a schedule of the dates on which he/she 
is required to pay wages to employees.  After construction begins he/she shall also deliver to the prevailing 
wage coordinator a weekly, a certified copy of his/her payroll which shall exhibit for each employee paid 
any wages, name, current address, identification number, number of hours worked each day of the pay period 
and the total for each week, hourly rate of pay, job classification, fringe payments, and deductions from 
wages. The certification of each payroll shall be executed by the Contractor, Subcontractor, or duly appointed 
agent thereof and shall recite that the payroll is correct and complete and that the wage rate shown is not less 
than those required by the contract. 

ARTICLE 4 - AFFIRMATIVE ACTION 

Each bidder, Contractor or Subcontractor (hereinafter the Contractor) must fully comply with 
Executive Order 11246, during the performance of this contract or sub-contract.  The Contractor 
commits itself to the goals for minority manpower utilization, as applicable, and all other 
requirements, terms and conditions of these bid conditions by submitting a properly signed bid. 



 

 
 

 
 

   
 

   
   

 
  

  
 

   
 

  
  

 
  

 
  

  
 

     
    

  
 

  
 

   
 
 

  
 

 
 

   
 

 
     

 
  

  
 

    
  

 
  

 

The Contractor shall appoint a company executive to assume the responsibility of the 
Implementation of the requirements, terms and conditions of these bid conditions. 

ARTICLE 5 - INSURANCE 

A. The contractor shall not commence work under this contract until he/she has obtained all the 
insurance required hereunder and such insurance has been approved by the Owner, nor shall the 
Contractor allow any Subcontractor to commence work on his/her subcontract until similar 
insurance required of the Subcontractor has been so obtained and approved.  Approval of the 
insurance by the Owner shall not relieve or decrease the liability of the Contractor hereunder. 

B. The Contractor shall file with the Owner all Certificate(s) of Insurance as are necessary to document 
the insurance coverage required hereunder, subject to the approval of the Owner and receipt of any 
additional forms/documentation requested, prior to final execution of Agreement Contract and 
issuance of the Notice to Proceed. 

C. Worker's Compensation. 

All contractors and subcontractors shall acquire and maintain, during the term of the contract, 
Worker's Compensation insurance in full compliance with the laws of the State of Pennsylvania. 
The contractor shall at all times indemnify and save harmless the Owner from all claims for worker's 
compensation which may be made by any of the employees of any subcontractor to whom the 
Contract may have let the performance of any part of the work embraced in this contract, and the 
Contractor will appear for and defend the Owner against any and all such claims. 

D. Contractor's Liability Insurance. 

(i) The Contractor shall acquire and maintain during the term of the 
Contract Bodily Injury and Property Damage Liability Insurance under a standard 
Comprehensive General/Automobile Liability Policy which shall provide and 
include coverage on all Contractor's Operations, Contractor's Protective (Sublet) 
Liability, Contractual Liability, Completed Operations Liability, Owned 
Automobiles and Non-owned and Hired Automobiles. 

(ii) Property Damage Liability Insurance shall be provided on any 
demolition, blasting, excavating, shoring or similar operation on an "if any" basis. 

(iii) Bodily Injury Liability limits shall be for an amount of no less the Five 
Hundred Thousand ($500,000) Dollars for injuries, including wrongful death to 
any one person and subject to the same limit for each person, in amount of not 
less than One Million ($1,000,000) Dollars on the account of any one occurrence. 

(iv) Property Damage Liability Insurance shall be in an amount of not less 
than Five Hundred Thousand ($500,000) Dollars per occurrence.  General 
Liability shall be extended to provide "Broad Form Property Damage Liability," 
and in an amount of not less the One Million ($l,000,000) dollars aggregate for 
damage on account of all occurrences. 



 

       
  

  
 

 
 

           
  

 
 

   
 

  
 

  
 

 
  

 
   

 
 

 
  

 
  

 
  

 
    

 
     

  
 

 
 

 
  

 

 
   

 
   

   
   

   
 

 
  

  
 

  
 

(v) Any combination of underlying Comprehensive 
General/Automobile Liability coverage with Umbrella/Excess Liability coverage 
which provides no less than One Million ($1,000,000) Dollars Single Limit 
Bodily Injury & Property Damage Liability Insurance for the Contractor will also 
be acceptable. 

(vi) The owner may adjust the liability limits to coincide with local 
government procurement policies and practice within the limits of state and local 
law. 

E. Builder's Risk Insurance. 

Each Contractor shall maintain insurance to protect himself and the Owner, jointly, from loss 
incurred by fire, lightning, extended coverage hazards, vandalism, theft, explosion and malicious 
mischief in the full amount of the Contract and such insurance shall cover all labor and materials 
connected with the work, including materials delivered to the site but not yet installed. 

F. Installation Floater Insurance. 

When a Contractor is involved solely in the installation of materials and not in the construction of a 
building, an Installation Floater is required in lieu of a Builder's Risk Policy with the same general 
conditions applying as set forth in paragraph E. 

G. The Policies as listed above shall all contain the following special provisions: 

(i) "The Company agrees that thirty (30) days prior to cancellation or reduction of the 
insurance afforded by this policy with respect to the Contract involved, written notice 
will be mailed to the Chester Upland School District." 

(ii) The maintaining of such insurance as outlined herein shall in no way constitute a 
waiver of legal liability for damage to any adjoining buildings or their contents or the 
work and property of others on the site beyond the limits of insurance thus maintained. 
The Contractor shall hold the Owner free and harmless from any injury and damage 
resulting from the negligent or faulty performance of the Contract by the Contractor 
or by his/or her Subcontractors. 

H. Additional Insured: Chester Upland School District, MG Engineering Associates, LLC, 
and Northstar Museums & Education. 

ARTICLE 6 - PENNSYLVANIA STEEL PRODUCTS PROCUREMENT ACT (NO. 1978-3) 

If any steel products are to be used or supplied in the performance of the contract, only steel products 
produced in the United States shall be used or supplied in the performance of the contract or any 
subcontracts thereunder.  This provision shall not apply in any case where the head of the public agency, in 
writing, determines that the type of steel products necessary to the performance of the contract are not 
produced in the United States in sufficient quantities to meet the requirements of the contract. 

(iii) Each Contractor shall hold the Owner harmless from all payments for 
patents, either as royalty or otherwise, in the use of materials, methods, 
appliances, etc., that he may be in any way involved in or connected with any 
part of his work or the work of his Subcontractors. 



 

   
  

 
   

 
  

 
 

  
 
 

   
 

    
   

 
 

  
  

  
   

 
  

 
    

  
 

    
   

 
  

  
 

   
 

  
 
 

  
 

    
 

  
 

  
  

  
   

 
 

  
  

  
  

 

(iv) Prior to commencement of any work under Contract, the Contractor shall 
furnish one (1) copy of Declaration of Insurance as evidence of coverage. 

ARTICLE 7 - SAFETY 

A. The Contractor will be responsible for initiating, maintaining, and supervising all safety precautions 
and programs in connection with the Work.  He/She will take all necessary precautions for the safety 
of, and will provide the necessary protection to prevent damage, injury, or loss to all employees on 
the work and other persons who may be affected thereby, all the work and all materials or equipment 
to be incorporated therein,  whether in storage on or off the site, and other property at the site or 
adjacent thereto, including trees, shrubs, lawns, walks, pavements, roadways, structures, and utilities 
not designated for removal, relocation, or replacement in the course of construction. 

B. The Contractor will erect and maintain, as required by the conditions and progress of the Work, all 
necessary safeguards for safety protection.  He/She will notify owners of adjacent utilities when 
prosecution of the work may affect them. 

C. The Contractor shall comply with the safety standards provisions of applicable laws, building and 
construction codes and the manual of Accident Prevention in Construction published by the 
Associated General Contractors of America, the requirements of the Occupational Safety and Health 
Act of 1970 (Public Law 91-596), and the requirements of Title 29 of the Code of Federal 
Regulations, Section 1518 as published in the "Federal Register" Volume 36, No. 75, Saturday, 
April 17, 1971. 

D. The Contractor shall maintain at his/her office or other well known place at the job site, all articles 
necessary for giving first aid to the injured, and shall make standing arrangements for the immediate 
removal to a hospital or a doctor's care of persons (including employees) who may be injured at the 
job site.  In no case shall employees be permitted to work at a job site before the employer has made 
a standing arrangement for removal of injured persons to a hospital or a doctor's care. 

E. Lights, signs and barricades shall be used to maintain traffic and safety for vehicular and pedestrian 
traffic during the course of this contract in accordance with the specifications. 

ARTICLE 8 - PERMITS 

The Contractor is responsible for obtaining and paying for all necessary permits and Licenses from the proper 
authorities.  The Contractor shall give all notices and comply with all laws, ordinances, rules, and regulations 
bearing on the conduct of the work as drawn and specified.  If the Contractor observes that the Contract 
Documents are at variance therewith, he/she shall promptly notify the Owner in writing. 

ARTICLE 9 - SUPERVISION 

A. The Contractor will supervise and direct the work.  He/She will be solely responsible for the means, 
methods, techniques, sequences, and procedures of construction.  The Contractor will employ and 
maintain on the work a qualified supervisor or superintendent who shall have been designated in 
writing by the Contractor as the Contractor's representative at the site.  The Supervisor shall have 
full authority to act on behalf of the Contractor and communications given to the supervisor shall 
be as binding as if given to the Contractor.  The supervisor shall be present and on the site at all 
times as required to perform adequate supervision and coordination of the work. 

B. The Owner and its representatives will at all times have access to the work.  In addition, authorized 
representatives and agents of any participating federal or County agency shall be permitted to 
inspect all work, materials, payrolls, records of personnel, invoices of materials, and other relevant 
data and records.  The Contractor will provide proper facilities for such access and observation of 
the work and also for any inspection or testing thereof. 



 

 
    

   
 
 

   

   
 

    
 

  
    
 

   
 

 
   

 

    
   

   
  

 
 

  
  

  
     

 
 

 
   

 
    

  
 

    
 

  
 

  
 

  
 

  
  

  
  

 

C. The Contractor shall submit a proposed program of operation, showing clearly how he/she proposed 
to conduct the work as to bring about the completion of his/her work within the time limit specified. 
This program shall outline the proposed sequence of operations, the rates of progress and the dates 
when his/her work will be sufficiently advanced to permit the installation of the work under other 
contracts, and the estimated progress payments due under the Contract.  The work under this contract 
shall be so scheduled that as structures are completed, they can be placed into useful operation with 
a minimum of delay.  The program shall be subject to the approval of the Owner. 

D. All construction as proposed along all City, Township, County, State and Federal roads including 
storage and stockpiling of materials, is to be conducted within the limits of the public right-of-way.  
Bracing, sheeting and shoring shall be used to keep all construction work within the construction 
limits unless work agreements are secured from the adjacent property Owners.  It is the Contractor's 
responsibility to secure these work agreements, if deemed necessary.  Copies of the work agree-
ments shall be delivered to the Engineer and the Owner prior to any work beginning on the effected 
property. 

ARTICLE 10 - CLAIMS AGAINST CONTRACTOR 

The Contractor shall indemnify and save the Owner or the owner's agents harmless from all claims growing 
out of the lawful demands of Subcontractor's laborers, workmen, mechanics, material men, and furnishers of 
machinery and parts thereof, equipment, tools, and all supplies, incurred in the furtherance of the performance 
of the work.  The Contractor shall, at the Owner's request, furnish satisfactory evidence that all obligations 
of the nature designated above have been paid, discharged or waived.  If the Contractor fails to do so the 
Owner may, after having notified the Contractor, either pay unpaid bills or withhold from the Contractor's 
unpaid compensation a sum of money deemed reasonably sufficient to pay any and all such lawful claims 
until satisfactory evidence is fully finished that all liabilities have been fully discharged whereupon payment 
to the Contractor shall be resumed, in accordance with the terms of the Contract Documents, but in no event 
shall the provisions of this sentence be construed to impose any obligations upon the Owner to either the 
Contractor, his Surety, or any third party. In paying any unpaid bills of the Contractor, any payment so made 
by the Owner shall be considered as a payment made under the Contract Documents by the owner to the 
Contractor and the Owner shall not be liable to the Contractor for any such payments in good faith. 

ARTICLE 11 - SUBCONTRACTING 

A. Neither the Contractor nor the owner shall sell, transfer, assign, or otherwise dispose of the Contract 
or any portion thereof, or of his right, title, or interest therein, or his obligations thereunder. 

B. The Contractor shall not sublet, sell, transfer or assign any portion of the contract without consent 
of the Owner or his/her designated agent.  No subcontract, or transfer of contract, shall in any way 
release the Contractor of his/her liability under the contract and bonds. 

C. The Contractor shall not award work to Subcontractor(s) not identified on the Subcontractors 
Declaration Form as submitted with bid, without 

i) Prior approval of the Owner 

ii) Submission of all certifications as required in the INSTRUCTIONS TO BIDDERS.  The Contractor 
shall be fully responsible to the Owner for the acts and omissions of the subcontractor(s), and of 
persons, either directly or indirectly employed by them, as he/she is for the acts and omissions of 
persons directly employed by him/her. 



 

   
 

   
  

   
   

 
 

     
  

 
   

 
 

   
 

     
  

 
 

  
  

 
 

 
 

   
 

 
     

 

 
 

    
 

  
   

    
 

    
 
 

  
 

 
  

 
  

 

ARTICLE 12 - CHANGE OF WORK 

A. The Owner reserves the right to make, at any time during the progress of the work, such increases 
or decreases in quantities and such alterations in details of work as may be deemed necessary or 
desirable.  Such increases or decreases and alterations shall not invalidate the contract nor release 
the surety, and the Contractor agrees to perform the work as altered, the same as if it had been a part 
of the original contract. 

B. Authorized alterations in plans or quantities of work involving work not covered by unit prices in 
the proposal shall be paid for as stipulated in the change order authorizing such work. 

C. No changes in work covered by the approved Contract shall be made without having prior written 
approval of the Owner. 

ARTICLE 13 - TIME 

A. The Date of beginning and the time for completion of the work are essential conditions of the 
Contract Documents and the work embraced shall be commenced on a date specified in the Notice 
to Proceed. 

B. The Contractor will proceed with the work at such rate of progress to ensure full completion within 
the Contract Time.  It is expressly understood and agreed, by and between the Contractor and the 
Owner, that the Contract Time for the completion of the work described herein is a reasonable time, 
taking into consideration the average climatic and economic conditions and other factors prevailing 
in the locality of the work. 

C. The Contract Time to fully complete the project shall be consecutive calendar days following the 
date of commencement of work to be specified in a written "Notice to Proceed". 

D. If the Contractor shall fail to complete the work within the Contract Time, or extension of time 
granted by the Owner, the Contractor will pay to the Owner for liquidated damages $500.00 for each 
calendar day that the Contractor shall be in default after the time stipulated in the Contract 
Documents. 

ARTICLE 14 - COMPLETION OF WORK 

A. The Contractor shall guarantee all materials and equipment furnished and work performed for a 
period of one year from the date of Substantial Completion. The Contractor warrants and guarantees 
for a period of one year from the date of Substantial Completion of the improvement that it is free 
from all defects due to faulty materials or workmanship, and the Contractor shall promptly make 
corrections as may be necessary by reason of such defects. The owner will give notice of observed 
defects with reasonable promptness.  In the event that the Contractor should fail to make repairs, 
adjustments, or other work, which may be made necessary by such defects, the Owner may do so 
and charge the Contractor the cost thereby incurred.  The Contract Bond shall remain in full force 
and effect through the guarantee period. 

B. When the work, including that performed by Subcontractors, is completed, the site shall be cleaned 
of all rubbish and debris caused by the construction.  All sheds or other temporary structures, surplus 
materials, and equipment shall be removed and the project left in a neat and presentable condition. 



 

   
 

   
 
 

  
 

   
 

   
  

    
 

  
 

   
 

  
   

 
   

 
 

  
  

 
  

  
     

 
    

 
 

   
 

   
  

     
 

     
 

   
 

    
 

       
 

  

ARTICLE 15 - TERMINATION 

After ten (10) days from delivery of a Written Notice to the Contractor, the Owner may, without cause and 
without prejudice to any other right or remedy elects to terminate the Contract.  In such case the Contractor 
shall be paid for all work executed and any expense sustained plus reasonable profit, unless such termination 
was due to the act or conduct of the Contractor. 

ARTICLE 16 - PAYMENT 

Payment to the Contractor shall be made by the Chester Upland School District upon receiving invoice from 
contractor and inspection of work completed.  The Owner's representative and the project engineer shall 
certify on the pay request that the completed work has been approved prior to the submission of the invoice. 
Retainage to be held should be reflected by the engineer/architect on the contractor’s original invoice.  A 
turn-around time of 3-4 weeks is expected before said funds are forwarded to the contractor. 

It is important that the progress schedule be based on achievable goals, and that the Contractor makes every 
effort to meet target dates.  The Chester Upland School District may hold the pay request, or a portion of the 
pay request, in cases where the Contractor is found to be in violation of any of the terms and conditions in 
this contract, e.g. federal labor standards compliance, until such violations are corrected. 

ARTICLE 17 - LIVE UTILITIES AND OTHER PROPERTY 

The contractor shall assume all responsibility for damage attributed to him to any property upon, or passing 
through, the Project Area, but excluded from the work or not owned by the Local Public Agency, such as 
utility lines, surface improvements, or like items. 

If disconnections of underground utility services are required to be made in public thoroughfares, the 
Contractor shall comply with all local requirements and regulations respecting the barricade of streets, the 
removal and restoration of pavement, and other pertinent matters. 

ARTICLE 18 - LIVE UTILITIES AND OTHER PROPERTY 

The contractor shall well, truly and faithfully perform its duties, all the undertakings, covenants, terms 
conditions and agreements of said contract. 

If disconnections of underground utility services are required to be made in public thoroughfares, the 
Contractor shall comply with all local requirements and regulations respecting the barricade of streets, the 
removal and restoration of pavement, and other pertinent matters. 

ARTICLE 19 - HOLD HARMLESS 

The contractor shall well, truly and faithfully perform its duties, all the undertakings, covenants, terms, 
conditions and agreements of said contract during the original term thereof, and any extensions thereof which 
may be granted by the Local Public Agency, with or without notice to the Surety, and he shall satisfy all 
claims and demands incurred under such contract and shall fully indemnify and save harmless the Local 
Public Agency from all costs and damages which it may suffer by reason of failure to do so, and shall 
reimburse and repay the Local Public Agency all outlay and expense which the Local Public Agency may 
incur in making good any default. 



 

 

  
 
 

   
 

   
 

 
        

  
        

  
 

        
 
 
 
 

    
 
 

   
 
 

  
 

 
 

 
                    

  
 
 

   
 

 
  

 
 
 
 
 
 
 
 
  

SUPPLEMENTAL GENERAL CONDITIONS 

1. ENUMERATION OF PLANS, SPECIFICATIONS AND ADDENDA 

Following are the Plans, Specifications, and Addenda which form a part of this contract, as set forth in Article 
I of the General Contract Conditions, "Contract and Contract Documents". 

Drawings: Dated Per Plan 
MEP Sheet Set 
Specifications: Dated Per Plan 
Technical Specifications 

Addenda: Number Date 

2. STATED ALLOWANCES: Not Included 

3. SPECIAL HAZARDS : Not Included 

4. CONTRACTOR'S AND SUBCONTRACTOR'S PUBLIC LIABILITY, VEHICLE LIABILITY, AND 
PROPERTY DAMAGE INSURANCE 

See Article 5 of General Contract conditions. 

The Contractor shall either (1) require each of his/her subcontractors to procure and to maintain during the life of his/her 
subcontract, Subcontractor's Public Liability and Property Damage of the type and in the same amounts as specified in Article 
5, or (2) insure the activities of his/her subcontractors in his/her own policy. 

6. BUILDER'S RISK INSURANCE 

The Contractor will maintain Builder's Risk Insurance (fire and extended coverage) on a 100 percent 
completed value basis on the insurable portions of the project for the benefit of the Owner, the Contractor, 
and all subcontractors, as their interests may appear. 
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CONTRACT 

THIS AGREEMENT made this day of , 20 , by and betweeen 
hereinafter called the "Contractor, and hereinafter called the "Owner". 

WITNESSETH, that the Contractor and the Owner for the considerations stated herein mutually agree as follows: 

ARTICLE 1. Statement of Work. 

The Contractor shall furnish all supervision, technical personnel, labor, materials, machinery, tools, equipment and 
services, including utility and transportation services, and perform and complete all work required for the construction 
of the Improvements embraced in the project; namely, , and required 
supplemental work for the all in strict accordance with the Contract Documents including all addenda 
thereto, numbered , dated , and dated , all as 
prepared by acting and in these Contract documents preparation, referred to as the 
"Engineer". 

ARTICLE 2. The Contract Price. 

The Owner will pay the Contractor for the total quantities of work performed at the unit prices stipulated in the Bid 
for the respective items of work completed for the sum not to exceed (Dollars) subject to additions 
and deductions as provided in Section hereof. 

ARTICLE 3. Contract. 

The executed contract documents shall consist of the following: 
a. This Agreement 
b. Addenda 
c. Invitation for Bids 
d. Instructions to Bidders 
e. Signed copy of Bid 
f. General Conditions, Parts I and II 
g. Special Conditions 
h. Technical Specifications 
i. Drawings (as listed in the Schedules of Drawings) 
j. Other Contract Provisions required by District 
k. Federal Contract Provisions 

This Agreement, together with other documents enumerated in this ARTICLE 3, which said other documents are as 
fully a part of the Contract as if hereto attached or herein repeated, forms the Contract between the parties hereto. In 
the event that any provision in any component part of this Contract conflicts with any provision of any other 
component part, the provision of the component part first enumerated in this ARTICLE 3 shall govern, except as 
otherwise specifically stated. 

IN WITNESS WHEREOF, the parties hereto have caused this AGREEMENT to be executed in original 
copies on the day and year first above written. 

CONTRACTOR: OWNER: 

Signature Signature 

Typed/printed name Typed/printed name 

Title Title 

#9 



 

 

 
 

                                                                            
                                               

                                     
 

 
 
 

                                     
 
 
 
 
 
 
  

Certifications: 

I, , certify that I am the of the corporation named as 
Contractor herein; that who signed this Agreement on behalf of the 
Contractor, was then of said corporation; that said Agreement was duly signed for 
and in behalf of said corporation by authority of its governing body, and is within the scope of its corporate powers. 

(Corporate Seal) 
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PERFORMANCE AND PAYMENT BOND (OR BONDS) 

Following the Form of Agreement, attach the approved form of the statutory surety bond or bonds to insure 
the performance of the Contract and payment of labor and materials. In addition to the corporation 
signatures of the surety company(ies) on the bond(s), each bond should be countersigned by the surety 
company's attorney-in-fact, authorized to act within the state in which the Project is situated. 
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MS-944S PAYMENT BOND 

KNOW ALL MEN BY THESE PRESENTS, that we, of 
, as PRINCIPAL and a corporation incorporated under the laws of the State of 
held and firmly bond unto the in the full and just sum of 

as
($ 

 Surety, are 

) dollars, lawful money of the United States of America, to be paid to the said or its assigns, to which payment 
well and truly to be made, we bind ourselves, our heirs, executors, administrators, successors and assigns, jointly and severally, firmly 
by these presents. 

WHEREAS, the above bounden Principal has entered into a contract with the above, hereinafter called Obligee, bearing even 
date herewith, for the improvement of: 

for approximately the sum of ($ ) dollars. 

NOW, THEREFORE, the condition of this obligation is such that the above bounden PRINCIPAL shall and will promptly pay 
cause to be paid in full all sums of money which may be due by contractor or otherwise, to any individual, firm, partnership, association 
or corporation, for all material furnished or labor supplied or performed in the prosecution of the work, whether or not the said material 
or labor entered into and became component parts of the work and for rental of the equipment used and services rendered by public 
utilities in, or in connection with the prosecution of such work, then this obligation to be void, otherwise to remain in full force and 
effect. 

THE PRINCIPAL and SURETY, hereby, jointly and severally, agree with the Obligee herein that any individual firm, 
partnership, association or corporation, which has performed labor or furnished material in the prosecution of the work as provided, and 
any public utility which has not been paid in full therefore, may sue in assumpsit on this Payment Bond, in his, their, or its own name 
and may prosecute the same to final judgment for such sum or sums as may be justly due him, them or it, and have execution thereon.  
Provided, however, that the Obligee shall not be liable for the payment of any costs of expenses of such suit. 

RECOVERY by any individual, firm, partnership, association or corporation hereunder shall be subject to the provisions of the 
"Public Works Contractor's Bond Law of 167", Act No. 385, approved December 20, 1967, P.L. 869, which Act shall be incorporated 
herein and made a part hereof, as fully and completely as though its provisions were fully and at length herein recited. 

It is further provided that any alteration which may be made in the terms of the contract or its work to be done or materials to 
be furnished or labor to be supplied or performed under it or the giving by the Obligee of any extension of time for the performance of 
the contract or any other forbearance on the part of either the Obligee or the Principal to the other, shall not in any way release the 
PRINCIPAL and the SURETY or SURETIES of any such alteration, extension or forbearance being hereby waived. 

IN WITNESS WHEREOF, the said PRINCIPAL and SURETY have duly executed this Bond under seal the day of 
, 20 . 

WITNESS: 
PLACE 
SEAL 
HERE 

Contractor 

Title: 
BY 

Title: 

WITNESS: 
PLACE Surety Company 
SEAL 
HERE 

Title: Title: 
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MS-944S (10-83) 
PERFORMANCE BOND 

(With Corporate Surety) 

KNOW ALL MEN BY THESE PRESENTS, that we, 
(Name and Address of Contractor) 

as Principal and 
(Surety Company) 

a corporation incorporated under the laws of the State of as Surety. 
(Name of State) 

are held and firmly bound unto in 
(Name of Contract Owner) 

the full and just sum of ($ ) dollars lawful money of the United States of 
America, to be paid to the above Owner or its assigns, to which payment well and truly to be made, we bind ourselves, our heirs, 
executors, administrators, successors and assigns, jointly and severally, firmly by these presents. 

WHEREAS, the above bounden Principal has entered into a contract with the above Municipality, bearing even date herewith, 
for the undertaking of certain obligations as therein set forth. 

NOW, THEREFORE, the condition of this obligation is such that if the above bounden Principal, as Contractor, shall in all 
respects comply with and faithfully perform the terms and conditions of said Contract, including the Specifications and conditions 
referred to and made a part thereof, and such alterations as may be made in said specifications as therein set forth, then this Obligation 
shall be void, but otherwise the same shall be and remain in full force, virtue and effect. 

It is further provided that any alteration which may be made in the terms of the contract or its specifications with the express 
approval of the Municipality or the Principal to the other, shall not in any way release the Principal and the Surety or either of any of 
them, their heirs, executors, administrators, successors or assigns from their liability hereunder, notice to the Surety of any such alteration 
or forbearance being hereby waived. 

IN WITNESS WHEREOF, the said Principal and Surety have duly executed this Bond under Seal, pursuant to due and legal 
action authorizing the same to be done on . 

(Date of Bond) 

Attest/Witness: 
PLACE Contractor 
SEAL 
HERE 

BY 
Title: Title: 

Attest/Witness: 
PLACE Surety Company 
SEAL 
HERE 

Title: Title: 
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NOTICE OF AWARD 

To: 

PROJECT Description: 

The OWNER has considered the BID submitted by you on , 20 (BID Date) for the above described 
WORK in response to its Advertisement for BIDS and Information for BIDDERS. 

You are hereby notified that your BID has been accepted for items in the amount of $ . 

You are required by the Information for BIDDERS to execute the Agreement and furnish the required 
CONTRACTOR's Contract BOND, if applicable, and Certificates of Insurance within 10 calendar days from the date 
of this notice to you. 

If you fail to execute said Agreement and to furnish said BOND within 10 days from the date of this notice, said 
OWNER will be entitled to consider all your rights arising out of the OWNER's acceptance of your BID as abandoned 
and as a forfeiture of your BID guaranty.  The OWNER will be entitled to such other rights as may be granted by law. 

You are required to return an acknowledged copy of this NOTICE OF AWARD to the OWNER. 

Dated this day of , 20 . 

Owner 

By: 

Name: 

Title: 

ACCEPTANCE OF NOTICE 

Receipt of the above NOTICE OF AWARD is hereby acknowledged by: on 
this day of , 20 . 

By: 

Name and Title: 

cc: CONTRACTOR's Surety 
Surety's Agent 
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NOTICE TO PROCEED 

To: Date:  

PROJECT Description: 

You are hereby notified to commence WORK in accordance with the Agreement dated , 20 , on 
or 

after , 20 , and you are to complete the WORK within consecutive calendar days thereafter. 

The date of completion of all WORK is therefore , 20 . 

Owner 

By: 

Name: 

Title: 

ACCEPTANCE OF NOTICE 

Receipt of the above NOTICE TO 
PROCEED is hereby acknowledged 
by 
on this day of , 20 . 

By: 

Name: 

Title: 
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CONTRACT CHANGE ORDER 

Contract No. 
Change Order No. 

Date 
Project No. 

To:  (Contractor) 

You are hereby requested to comply with the following changes from the contract plans and specifications: 

ITEM 
NO. 

(1) 

DESCRIPTION OF CHANGES – QUANTITIES, UNIT, UNIT PRICES, 
CHANGE IN COMPLETION SCHEDULE, ETC. 

(2) 

DECREASE IN 
CONTRACT 
PRICE 
(3) 

INCREASE IN 
CONTRACT 
PRICE 
(4) 

Change in contract price due to this change order 

Total decrease 

Total increase 

Difference between Columns (3) and (4) 

Net (increase) (decrease) contract price 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

The sum of $ is hereby added to, deducted from, the total contract price and the total adjusted price 
to date thereby is $ . 

The time provided for completion in the contract is unchanged, increased, decreased, by calendar days. This document shall 
become an amendment to the contract and all provisions of the contract will apply hereto. 

Accepted by: 
Contractor Date 

Recommended by: 
Architect/Engineer Date 

Recommended by: 
Northstar Museums and Education Date 

Approved by: 
Chester Upland School District Date 

Note: Work performed under this change order prior to District concurrence is at owner's risk. District concurrence will be evidenced 
by signature of Engineer, Owners Representative and Owner. 
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CUSD  - CUSA Chiller Replacement 
100% BID SET 

004116 - BID FORM - STIPULATED SUM 

1.1 BID INFORMATION 

A. Bidder: ____________________________________________________. 

B. Project Name: CUSA Chiller Replacement 

C. Project Location: 
1. 501 W 9th St #1, Chester, PA 19013 

D. Owner: Chester Upland School District 

1.2 CERTIFICATIONS AND BASE BID 

A. Base Bid, Contract: The undersigned Bidder, having carefully examined the Procurement and 
Contracting Requirements, Conditions of the Contract, Drawings, Specifications, and all 
subsequent Addenda, having visited the site, and being familiar with all conditions and 
requirements of the Work, hereby agrees to furnish all material, labor, equipment and services, 
including all scheduled allowances, necessary to complete the construction of the above-named 
project, according to the requirements of the Procurement and Contracting Documents, for the 
stipulated sum of: 

1. _____________________________________________Dollars ($______________). 
2. The above amount may be modified by amounts indicated by the Bidder on the attached 

Document 004322 "Unit Prices Form" 

1.3 BID GUARANTEE 

A. The undersigned Bidder agrees to execute a contract for this Work in the above amount and to 
furnish surety as specified within 10 days after a written Notice of Award, if offered within 60 
days after receipt of bids, and on failure to do so agrees to forfeit to Owner the attached cash, 
cashier's check, certified check, U.S. money order, or bid bond, as liquidated damages for such 
failure, in the following amount constituting five percent (5%) of the Base Bid amount above: 

1. ________________________________________________ Dollars ($______________). 

B. In the event Owner does not offer Notice of Award within the time limits stated above, Owner 
will return to the undersigned the cash, cashier's check, certified check, U.S. money order, or 
bid bond. 

1.4 TIME OF COMPLETION 

A. The undersigned Bidder proposes and agrees hereby to commence the Work of the Contract 
Documents on a date specified in a written Notice to Proceed to be issued by Engineer, and 
shall fully complete the Work within 365 calendar days. 

BID FORM - STIPULATED SUM 004116 - 1 



   
 

 
 

      

   

          
  

   
   
   
   

  

    

     
     
       

  

     
   

 

  

  

  
 

  

  

  

  

  

   

  

  

  

CUSD  - CUSA Chiller Replacement 
100% BID SET 

1.5 ACKNOWLEDGEMENT OF ADDENDA 

A. The undersigned Bidder acknowledges receipt of and use of the following Addenda in the 
preparation of this Bid: 

1. Addendum No. 1, dated ____________________. 
2. Addendum No. 2, dated ____________________. 
3. Addendum No. 3, dated ____________________. 
4. Addendum No. 4, dated ____________________. 

1.6 BID SUPPLEMENTS 

A. The following supplements are a part of this Bid Form and are attached hereto. 

1. Bid Form Supplement - Alternates.- NOT USED 
2. Bid Form Supplement - Unit Prices – NOT USED 
3. Bid Form Supplement - Bid Bond Form (AIA Document A310-2010). 

1.7 CONTRACTOR'S LICENSE 

A. The undersigned further states that it is a duly licensed contractor, for the type of work 
proposed, in the Commonwealth of Pennsylvania, and that all fees, permits, etc., pursuant to 
submitting this proposal have been paid in full. 

1.8 SUBMISSION OF BID 

A. Respectfully submitted this ____ day of ____________, 2023 

B. Submitted By:_______________________________________(Name of bidding firm or 
corporation). 

C. Authorized Signature:___________________________________(Handwritten signature). 

D. Signed By:______________________________________________(Type or print name). 

E. Title:__________________________________(Owner/Partner/President/Vice President). 

F. Witness By:___________________________________________(Handwritten signature). 

G. Attest:_______________________________________________(Handwritten signature). 

H. By:___________________________________________________(Type or print name). 

I. Title:________________________________(Corporate Secretary or Assistant Secretary). 

J. Street Address:___________________________________________________________. 

K. City, State, Zip:__________________________________________________________. 

BID FORM - STIPULATED SUM 004116 - 2 



   
 

 
 

      

  

  

  

 

CUSD  - CUSA Chiller Replacement 
100% BID SET 

L. Phone:_________________________________________________________________. 

M. License No.:____________________________________________________________. 

N. Federal ID No.:____________________________________(Affix Corporate Seal Here). 

END OF DOCUMENT 004116 

BID FORM - STIPULATED SUM 004116 - 3 



  
 

 

    

    

  

     
 

       
  

 

  

    
  

  

    
      

  

  

      
 

     
    
     

     
       

  

     
    

  
    

 
    

 
    

 

   

CUSD  - CUSA Chiller Replacement 
100% BID SET 

SECTION 006000 - PROJECT FORMS 

1.1 FORM OF AGREEMENT AND GENERAL CONDITIONS 

A. The following form of Owner/Contractor Agreement and form of the General Conditions shall 
be used for Project: 

1. The General Conditions are included in the Project Manual 
2. The Supplementary Conditions for Project are separately prepared and included in the 

Project Manual. 

1.2 ADMINISTRATIVE FORMS 

A. Copies of AIA standard forms may be obtained from the American Institute of Architects; 
www.aiacontractdocsaiacontracts.org; (800) 942-7732. 

B. Preconstruction Forms: 

1. Form of Performance Bond and Labor and Material Bond: included in Project Manual 
2. Form of Certificate of Insurance: AIA Document G715-2017 "Supplemental Attachment 

for ACORD Certificate of Insurance 25." 

C. Information and Modification Forms: 

1. Form for Requests for Information (RFIs): AIA Document G716-2004 "Request for 
Information (RFI)." 

2. Form of Request for Proposal: AIA Document G709-2018 "Proposal Request." 
3. Change Order Form: AIA Document G701-2017 "Change Order." 
4. Form of Architect's Memorandum for Minor Changes in the Work: 

AIA Document G710-2017 "Architect's Supplemental Instructions." 
5. Form of Change Directive: AIA Document G714-2017 "Construction Change Directive." 

D. Payment Forms: 

1. Schedule of Values Form: AIA Document G703-1992 "Continuation Sheet." 
2. Payment Application: AIA Document G702-1992/703-1992 "Application and Certificate 

for Payment and Continuation Sheet." 
3. Form of Contractor's Affidavit: AIA Document G706-1994 "Contractor's Affidavit of 

Payment of Debts and Claims." 
4. Form of Affidavit of Release of Liens: AIA Document G706A-1994 "Contractor's 

Affidavit of Payment of Release of Liens." 
5. Form of Consent of Surety: AIA Document G707-1994 "Consent of Surety to Final 

Payment." 

END OF SECTION 006000 

PROJECT FORMS 006000 - 1 

www.aiacontractdocsaiacontracts.org


 
        

 
     

 
   

   

   

   

   

   

   

   

 
 
 
 
 

                              
  

 

                              
  

 

                               
           

SUBCONTRACTOR DECLARATION FORM 
Each prime contractor is required to submit a list of subcontractors it intends to use on the project. 

Subcontractor BusinessAddress Type of Work 

_ _ _ 
Project Name 

_ _ _ _ _ _ _ _ _ _ __ 

_ _ _ _ 
Prime Contractor 

_ _ _ _ _ _ _ _ _ __ 

_ _ 
Signature 

_ _ _ _ 
Title 

_ _ _ _ _ _ _ 
Date 

__ 



 

 

 

 
  

 
                 

   
    

  
 

 
 

     
                  

 
 

                
         

 
 

 
                 

    
             

    
 

 
 

   
 

 
           

     
 

 
              

  
              

    
 

                 
 

            
   

  
                   

  
    

 
    

   
 

 
     

  
              

NONDISCRIMINATION CLAUSE 
During the term of this contract, Contractor agrees as follows: 

1. In the hiring of any employee(s) for the manufacture of supplies, performance of work, or any other activity 
required under the grant agreement or any subgrant agreement, contract, or subcontract, the Grantee, a subgrantee, a 
contractor, a subcontractor, or any person acting on behalf of the Grantee shall not discriminate by reason of race, 
gender, creed, color, sexual orientation, gender identity or expression, or in violation of the Pennsylvania Human 
Relations Act (PHRA) and applicable federal laws, against any citizen of this Commonwealth who is qualified and 
available to perform the work to which the employment relates. 

2. The Grantee, any subgrantee, contractor or any subcontractor or any person on their behalf shall not in any 
manner discriminate by reason of race, gender, creed, color, sexual orientation, gender identity or expression, or in 
violation of the PHRA and applicable federal laws, against or intimidate any of its employees. 

3. Neither the Grantee nor any subgrantee nor any contractor nor any subcontractor nor any person on their 
behalf shall in any manner discriminate by reason of race, gender, creed, color, sexual orientation, gender identity or 
expression, or in violation of the PHRA and applicable federal laws, in the provision of services under the grant 
agreement, subgrant agreement, contract or subcontract. 

4. Neither the Grantee nor any subgrantee nor any contractor nor any subcontractor nor any person on their 
behalf shall in any manner discriminate against employees by reason of participation in or decision to refrain from 
participating in labor activities protected under the Public Employee Relations Act, Pennsylvania Labor Relations 
Act or National Labor Relations Act, as applicable and to the extent determined by entities charged with such Acts’ 
enforcement, and shall comply with any provision of law establishing organizations as employees’ exclusive 
representatives. 

5. The Grantee, any subgrantee, contractor or any subcontractor shall establish and maintain a written 
nondiscrimination and sexual harassment policy and shall inform their employees in writing of the policy. The 
policy must contain a provision that sexual harassment will not be tolerated and employees who practice it will be 
disciplined. Posting this Nondiscrimination/Sexual Harassment Clause conspicuously in easily-accessible and well-
lighted places customarily frequented by employees and at or near where the grant services are performed, shall 
satisfy this requirement for employees with an established work site. 

6. The Grantee, any subgrantee, contractor or any subcontractor shall not discriminate by reason of race, 
gender, creed, color, sexual orientation, gender identity or expression, or in violation of the PHRA and applicable 
federal laws, against any subgrantee, contractor, subcontractor or supplier who is qualified to perform the work to 
which the grant relates. 

7. The Grantee, and each subgrantee, contractor and subcontractor represents that it is presently in 
compliance with and will maintain compliance with all applicable federal, state, and local laws and regulations 
relating to nondiscrimination and sexual harassment. The Grantee and each subgrantee, contractor and subcontractor 
further represents that it has filed a Standard Form 100 Employer Information Report (“EEO-1”) with the U.S. Equal 
Employment Opportunity Commission (“EEOC”) and shall file an annual EEO-1 report with the EEOC as required 
for employers’ subject to Title VII of the Civil Rights Act of 1964, as amended, that have 100 or more employees and 
employers that have federal government contracts or first-tier subcontracts and have 50 or more employees. The 
Grantee, any subgrantee, any contractor or any subcontractor shall, upon request and within the time periods 
requested by the Commonwealth, furnish all necessary employment documents and records, including EEO-1 
reports, and permit access to their books, records, and accounts by the granting agency and the Bureau of Diversity, 
Inclusion and Small Business Opportunities for the purpose of ascertaining compliance with the provisions of this 
Nondiscrimination/Sexual Harassment Clause. 

8. The Grantee, any subgrantee, contractor or any subcontractor shall include the provisions of this 
Nondiscrimination/Sexual Harassment Clause in every subgrant agreement, contract or subcontract so that those 
provisions applicable to subgrantees, contractors or subcontractors will be binding upon each subgrantee, contractor 



 

 

 

 
 

  
                 

 
 

 
 

   
  

            
      

 
 

                                                                        

or subcontractor. 

9. The Granter’s and each subgrantee’s, contractor’s and subcontractor’s obligations pursuant to these 
provisions are ongoing from and after the effective date of the grant agreement through the termination date thereof. 
Accordingly, the Grantee and each subgrantee, contractor and subcontractor shall have an obligation to inform the 
Commonwealth if, at any time during the term of the grant agreement, it becomes aware of any actions or 
occurrences that would result in violation of these provisions. 

10. The Commonwealth may cancel or terminate the grant agreement and all money due or to become due 
under the grant agreement may be forfeited for a violation of the terms and conditions of this 
Nondiscrimination/Sexual Harassment Clause. In addition, the granting agency may proceed with debarment or 
suspension and may place the Grantee, subgrantee, contractor, or subcontractor in the Contractor Responsibility File. 

CONTRACTOR Date 



 
 

 

 
 
 

 
 

                      
                  

                  
  

 
 

 

                   
                     

                  
  

 
 

  
 

 
                    

                  
                  

   
 
 

  
 
 

       
  

CONFLICT OF INTEREST 

Interest of Local Public Officials 

No member of the governing body of the locality or entity and no other officer, employee, agent or public official of such 
locality, who exercises any functions or responsibilities in connection with the planning and carrying out of the program, 
shall have any personal financial interest, direct or indirect, in this contract; and the governing body contractor shall take 
appropriate steps to assure compliance. 

Interest of Contractor and Employees 

The Contractor covenants that he presently has no interest and shall not acquire interest, direct or indirect, in the study 
area or any parcels therein or any other interest which would conflict in any manner or degree with the performance of 
his services hereunder. The Contractor further covenants that in the performance of this Contract, no person having any 
such interest shall be employed. 

RECORDS AND AUDITS 

The Contractor shall maintain accounts and records, including personnel, property and financial records, adequate to 
identify and account for all costs pertaining to the Contract and such other records as may be deemed necessary by the 
Municipality and County to assure proper accounting for all project funds. These records will be made available for audit 
purposes to the Municipality and County or any authorized representative, and will be retained for three years after the 
close out of the project by the County unless stipulated otherwise by the County. 

The undersigned contractor agrees to abide by the above provisions. 

By: 
Contractor Date 



 
 

 

 

  
 

  
 

 
 

   
 
 

              
                 

                
  

 
 

 
 
 
 
 

    
 
 

   
 

 
 

           
 
 
 
 
 

    

AFFIDAVIT RE 

ACCEPTING PROVISIONS OF THE WORKMEN'S COMPENSATION ACT 

State of ) 
) 
) ss: 
) 

County of ) 

being duly sworn according to law deposes and says that he/she/it has (they have) 
accepted the provisions of the Workmen's Compensation Act of 1916 of the Commonwealth of Pennsylvania, with its 
supplements and amendments, and has (have) insured his/her (their) liability thereunder in accordance with the terms of 
said Act with 

(Surety Company) 

(Type or Print) Contractor 

BY 
Signature 

Sworn to and subscribed before me this day of A.D. 20 

My Commission Expires 



 
 

 

  
  

 
 

   
 

  
 

 
    

            
 

              
          

 
   

 
    

  
 

             
  

 
               

              
 

              
  

   
 

  
               

               
                

 
                

  
                 
     

              
              
                  

                  
               

  
 

             
 

                

STANDARD FEDERAL EQUAL EMPLOYMENT OPPORTUNITY 
CONSTRUCTION CONTRACT SPECIFICATIONS 

(EXECUTIVE ORDER 11246) 

1. As used in these specifications: 

A. "Covered Area" means the geographical area described in the solicitation from which this Contract 
resulted. 

B. "Director" means Director, Office of Federal contract Compliance Programs, United States 
Department of Labor, or any person to whom the Director delegates authority. 

C. "Employer identification number" means the Federal Social Security number used on the Employer's 
Quarterly Federal Tax Return, U. S. Treasury Department Form 941. 

D. "Minority" includes: 

(i) Black (all persons having origins in any of the black African racial groups not of 
Hispanic origin); 

(ii) Hispanic (all persons of Mexican, Puerto Rican, Cuban, Central or South American 
or other Spanish Culture or origin, regardless ofrace); 

(iii) Asian and Pacific Islander (all persons having origins in any of the original peoples 
oftheFarEast,SoutheastAsia,theIndianSubcontinent,orthePacificIsland);and 

(iv) American Indian or Alaska native (all persons having origins in any of the original 
peoples of North America maintaining identifiable tribal affiliations through 
membership and participation or community identification. 

2. Whenever the CONTRACTOR, or subcontractor at any tier, subcontracts any portion of the work 
involving any construction trade, it shall physically include in each subcontract in excess of $10,000, 
the provisions of these specifications and the Notice which contains the applicable goals for minority 
and female participation and which is set forth in the solicitations from which this Contract resulted. 

3. If theCONTRACTORis participating (pursuant to41 CFR60-4.5) inanyHometownPlan approvedby 
the U. S. Department of Labor in the covered area either individually or through an association, its 
affirmative action obligations on all work in the Plan area (including goals and timetables) shall be in 
accordance with that Plan for those trades which have unions participating in the Plan. 
CONTRACTOR must be able to demonstrate their participation in and compliance with theprovisions 
of any such HometownPlan. Each CONTRACTOR or subcontractorparticipating in an approvedPlan 
is individually required to comply with its obligations under the EEO Clause, and to make a good faith 
effort to achieve each goal under the Plan in each trade in which it has employees. The overall good 
faith performance by other CONTRACTOR or subcontractors toward a goal in an approved Plan does 
not excuse any covered CONTRACTOR'S or subcontractor's failure to take good faith efforts to 
achieve the Plan goals and timetables. 

4. TheCONTRACTOR shall implement thespecificaffirmativeaction standardsprovided in Paragraphs 
7A through P of these specification. The goals set forth in the solicitation from which this Contract 
resulted are expressed as percentages of the total hours of employment and training of minority and 



 
 

 

               
               

     
 

                
             

           
  

 
   

  
          

 
               

 
             

               
              

  
             

               
             

          
 

   
          

 
  

 
          

  
 

   
 

   
                

               
              

        
 

    

  
     

  
 

   
   

          
         

  
 

female utilization the CONTRACTOR shall reasonably be able to achievein each construction trade in 
which it has employees in the covered area. The CONTRACTOR is expected to make substantially 
uniform progress toward its goals in each craft during the period specified. 

5. Neither the provisions of any collective bargaining agreement, nor the failure by a union with whom 
the CONTRACTOR has a collective bargaining agreement, to refer either minorities or women shall 
execute the CONTRACTOR'S obligations under these specifications, Executive Order 11246, or the 
regulations promulgated pursuant thereto. 

6. In order for the nonworking training hours of apprentices and trained to be counted in meeting the 
goals, such apprentices and trainees must be employed by the CONTRACTOR during the training 
period, and the CONTRACTOR must have made a commitment to employ the apprentices and 
trainees at the completion of their training, subject to the availability of employment opportunities. 
Trainees must be trained pursuant to training programs approved by the U.S. Department of Labor. 

7. The CONTRACTOR shall take specific affirmative actions to ensure equal employment opportunity. 
The evaluation of the Contractor's compliance with these specifications shall be used upon its effort 
to achieve maximum results from its actions. The CONTRACTOR shall document these efforts fully, 
and shall implement affirmative action steps at least as extensive as the following: 
A. Ensure and maintain a working environment free of harassment, intimidation and coercion 

at all sites, and in all facilities atwhich theCONTRACTOR'Semployeesareassignedtowork. 
The CONTRACTOR, where possible, will assign two or more women to each construction 
project. The CONTRACTOR shall specifically ensure that all foremen, superintendents and 
other on site supervisory personnel are aware of and carry out the CONTRACTOR's 
obligation to maintain such working environment, with specific attention to minority or 
female individuals working at such sites or in such facilities. 

B. Establish and maintain a current list of minority and female recruitment sources, provide 
written notification to minority and female recruitment sources and to community 
organizations when CONTRACTOR or its unions have employment opportunities available 
and maintain a record of the organizations responses. 

C. Maintain a current file of the names, addresses and telephone numbers of each minority 
and female off-the-street applicant and minority or female referral from a union, a 
recruitment source or community organization and of what action was taken with respect 
to each such individual. If such individual was sent to the union hiring hall for referral and 
was referred back to the CONTRACTOR by the union or, if referred, not employed by the 
CONTRACTOR, this shall be documented in the file with the reason therefore; along with 
whatever additional actions the CONTRACTOR may have taken. 

D. Provide immediate written notification to the Director when the union or unions with which 
the CONTRACTOR has a collective bargaining agreement has not referred to the 
CONTRACTOR a minority person or woman sent by the CONTRACTOR, or when the 
CONTRACTOR has other information that the union referral process has impeded the 
CONTRACTOR's efforts to meet itsobligations. 

E. Develop on-the-job training opportunities and/or participate in training programs for the 
area which expressly include minorities and women, including upgrading programs and 
apprenticeship and trainee programs relevant to the CONTRACTOR's employment needs, 
especially those programs funded or approved by the Department of Labor. The 
CONTRACTOR shall provide notice of these programs to the sources compiled under7B 
above. 



 
 

 

             
 

              
       

 
                

  
 

             
           
            

            
    

             
        

 
              

            
           

          
 

             
     

         
   

   
           

             
 

  
 

  
 

 
    

   
 

               
     

        

   
 

  
  

 
              

   
  

               

F. Disseminate the CONTRACTOR's EEO policy by providing notice of policy to unions and 
training programs and requesting their cooperation in assisting the CONTRACTOR in 
meeting its EEO obligations; by including it in any policy manual and collective bargaining 
agreement, by publicizing it in the company newspaper annual report, etc.; by specific 
review of the policy with all management personnel and with all minority and female 
employees at least once a year; and by posting the company EEO policy on bulletin boards 
accessible to all employees at each location when construction work is performed. 

G. Review, at least annually, the company's EEO policy and affirmative action obligations 
under these specifications with employees having any responsibility for hiring, assignment, 
layoff, terminationorotheremploymentdecisionsincludingspecificreviewoftheseitems 
withonsitesupervisorypersonnelsuchasSuperintendents,GeneralForemen,etc.,prior to 
the initiation of construction work at any job site. A written record shall be made and 
maintainedidentifyingthe timeandplaceofthesemeetingsandpersonsattending,subject 
matter discussed and disposition of the subject matter. 

H. Disseminate the CONTRACTOR'S EEO policy externally by including in any advertising in the 
news media, specifically including minority and female news media, and providing written 
notification toand discussingthe CONTRACTOR'SEEOpolicywithotherCONTRACTORSand 
subcontractors with whom the CONTRACTOR does or anticipates doing business. 

I. Direct its recruitment efforts, both oral and written, to minority, female and community 
organizations, to schools with minority and female students and to minority female 
recruitment and training organizations serving the CONTRACTOR'S recruitment area and 
employment needs. Not later than one month prior to the date for the acceptance of 
applications for apprenticeship or other training by any recruitment source, the 
CONTRACTOR shall send written notification to organizations such as theabove,describing 
the openings, screening procedures, and tests to be used in the selection process. 

J. Encourage present minority and female employees to recruit other minority persons and 
women and, where reasonable, provide after school, summer and vacation employment to 
minority and female youth both on the site and in other areas of a CONTRACTOR'S 
workforce. 

K. Validate all tests and other selection requirements where there is an obligation to do so 
under 41 CFR Part 60-3. 

L. Conduct, at least annually, an inventory and evaluation at least of all minority and female 
personnel for promotional opportunities and encourage these employees to seek or to 
prepare for, through appropriate training, etc., such opportunities. 

M. Ensure that seniority practices, job classifications, work assignments and other personnel 
practices, do not have a discriminatory effect by continually monitoring all personnel and 
employment related activities to ensure that the EEO policy and the CONTRACTOR'S 
obligations under these specification are being carried out. 

N. Ensure that all facilities and company activities are nonsegregated except that separate or 
single-user toilet and necessary changing facilities shall be provided to assure privacy 
between the sexes. 

O. Document and maintain a record of all solicitations of offers for subcontracts from minority 



 
 

 

          
         

 
               

        
 

                
     

              
                   

               
                  

 
  

             
                 

        
 

                  
                

   
                  

                 
  

 
   

            
 

                 
  

 
                 

            
               
                

   
 

              
                  

               
     

           
 

                
                   

                  
  

  
  

  
              

  

andfemaleconstructioncontractorsandsuppliers, includingcirculationofsolicitationsto 
minority and female contractor associations and other business associations. 

P. Conduct a review, at least annually, of all supervisors adherence to and performance under 
the CONTRACTOR'S EEO policies and affirmative action obligations. 

8. CONTRACTORSareencouraged toparticipateinvoluntaryassociations,whichassist infulfillingoneormoreof 
their affirmative action obligations (7A through P). The efforts of a contractor association, joint 
contractor-union, contractor- community, or other similar group of which the CONTRACTOR is a memberand 
participant, may be assertee as fulfilling any one or more of its obligations under 7A through P of these 
specifications provided that the CONTRACTOR actively participates in the group, makes every effort to assure 
that the group has a positive impact on the employment of minorities and women in the industry, ensures 

that the concrete benefits of the program reflected in the CONTRACTOR'S minority and female workforce 
participation, makes a good faith effort to meet its individual goal and timetables, and can provide access to 
documentation which demonstrates the effectiveness of actions taken on behalf of the CONTRACTOR. The 
obligation to comply, however, is the CONTRACTOR'S and failure of such a group to fulfill an obligation shall 
not be a defense for the CONTRACTOR'S noncompliance. 

9. A single goal for minorities and a separate single goal for women has been established. The CONTRACTOR, 
however, is required to provide equal employment opportunity and to take affirmative action for all minority 
groups, both male and female, and all women, both minority and nonminority. Consequently, the 
CONTRACTOR may be in violation of the Executive Order if a particular group is employed in a substantially 
disparate manner (for example, even though the CONTRACTOR may be in violation of theExecutiveOrder if a 
specific minority group of women isunderutilized). 

10. The CONTRACTOR shall not use the goals and timetables or affirmative action standards or discriminate 
against any person because of race, color, religion, sex or national origin. 

11. The CONTRACTOR shall not enter into any subcontract with any person or firm disbarred from Government 
contracts pursuant to Executive Order 11246. 

12. The CONTRACTOR shall carry out such sanctions and penalties for violations of thesespecificationsand or the 
Equal Opportunity Clause, including suspension, termination and cancellation of existing subcontracts as may 
be imposed or ordered pursuant to Executive Order 11246, as amended, and its implementing regulations by 
theOfficeofFederalContractCompliancePrograms. Any CONTRACTORwho failstocarryoutsuchsanctions 
and penalties shall be in violation of the Specifications and Executive Order 11246, asamended. 

13. TheCONTRACTOR,infulfilling itsobligationsunderthesespecifications,shall implementspecificaffirmative 
action steps, at least as extensive as those standards prescribed in Paragraph 7 of these specifications, so as to 
achieve maximum results from its efforts to ensure equal employment opportunity. If the CONTRACTOR fails 
to comply with the requirements of the Executive Order, the implementing regulations, or these 
specifications, the Director shall proceed in accordance with 41 CFR 60-4.8. 

14. The CONTRACTOR shall designate a responsible official to monitor all employment related activity to ensure 
that the company EEO policy is being carried out, to submit reports relating to the provisions herein as may be 
required by the Government and to keep records. Records shall at least include for each employee the name, 
address, telephone numbers, construction trade, union affiliation if any, employee identification number 
when assigned, social security number, race, sex, status (e.g. mechanic, apprentice, trainee, helper, or 
laborer), dates of changes in status, hours worked per week in the indicated trade, rate of Pay, and locations 
at which the work was performed. Records shall be maintained in an easily understandable and retrievable 
form; however, to the degree that existing records satisfy this requirement, CONTRACTORS shall be required 
to maintain separate records. 



 
 

 

                  
                  

  
  

15. Nothing herein provided shall be construed as a limitation upon the application of other laws which establish 
different standards of compliance or upon the application of requirements for the hiring of local or other area 
residents (e.g., those under the Public Works Employment Act of 1977 and the Community Development 
Block Grant Program). 



 
 

 

 
 
 

    
   

  
  

 
 

 
 
 
 
 
 
 
 
 
 
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

MBE/WBE Outreach 

The undersigned prime contractor agrees to solicit at least 5 bids and/or quotes from minority-/female-owned 
businesses and record them on the MBE/WBE Contact/Solicitation Statement form. The prime contractor is not 
required to use these businesses, but these contacts must at least be made. An MBE/WBE directory of minority-
and/or female-owned contractors and businesses in the Delaware County area is available and can be used to 
facilitate this requirement, although Primes are free to use any other MBE/WBE contractors as well. This form 
must be submitted with the Prime Contractor Questionnaire. 

Contractor Date 

#18 



 
 

 

   
 

   
 

 
 

   
                    

                 
            

 
                
  

 
  

                 
        

 
   

                 
    

  
 

                     
                  

                
 

                  
                 

               
 
 
 
 

 
 
 
 
 

  

CERTIFICATION OF COMPLIANCE WITH AIR AND WATER ACTS 

(Applicable to Federally assisted construction contracts and related subcontracts exceeding $100,000) 

Compliance with Air and Water Acts 

During the performance of this contract, the contractor and 
all subcontractors shall comply with the requirements of the Clean Air Act, as amended, 42 USC 1857 et seq., the 
Federal Water Pollution Control Act, as amended, 33 USC 1251 et seq., and the regulations of the Environmental 
Protection Agency with respect thereto, at 40 CFR Part 15, as amended. 

In addition to the foregoing requirements, all nonexempt contractors and subcontractors shall furnish to the owner, 
the following: 

(1) A stipulation by the Contractor or subcontractors, that any facility to be utilized in the performance of any 
nonexempt contract or subcontract, is not listed on the List of Violating Facilities issued by the Environmental 
Protection Agency (EPA) pursuant to 40 CFR 15.20. 

(2) Agreement by the contractor to comply with all the requirements of Section 114 of the Clean Air Act, as 
amended, (42 USC 1857c-8) and Section 308 of the Federal Water Pollution Control Act, as amended, (33 USC 
1318) relating to inspection, monitoring, entry, reports and information, as well as all other requirements 
specified in said Section 114 and Section 308, and all regulations and guidelines issued thereunder. 

(3) A stipulation that as a condition for the award of the contract, prompt notice will be given of any notification 
received from the Director, Office of Federal Activities, EPA, indicating that a facility utilized, or to be utilized 
for the contract, is under consideration to be listed on the EPA List of Violating Facilities. 

(4) Agreement by the Contractor that he/she will include, or cause to be included, the criteria and requirements 
inparagraph(1) through(4)of this section ineverynonexemptsubcontract andrequiringthat theContractor 
will take such action as the Government may direct as a means of enforcing such provisions. 

Name and Title of Signer (Print or type) 

Signature Date 



 
 

 

 
 

   
 

 
 

            
    

               
                 

 
 

   
         

 
       

              
               

   

 
             

               
  

 
       

             
  

 
  

 
 

           
 
 

    

Certificate of Compliance with Federal 
Labor Standards Provisions 

I, the undersigned _ _, the duly authorized representative 
of (hereinafter referred to as the "contractor"), do 
hereby certify that I have examined the Federal Labor Standards Provisions (HUD-4010) with related certificates 
and documents, and all of the conditions surrounding these provisions including, but not limited to the following: 

1. The contractor is responsible for employing only eligible subcontractors who have certified 
eligibility in written contracts containing Federal Labor Standards Provisions. 

2. The contractor is responsible for the payment of federal prevailing wage rates by its 
subcontractors while performing work under this contract. If the subcontractor fails to pay the 
prevailing wages as specified in this contract, the prime contractor may be required to make 
appropriate restitution to the underpaidworkers. 

3. The contractor is responsible for collecting weekly certified payrolls from its subcontractors, 
review said payrolls for compliance with the federal wage rates, and forward same to the local 
government contract authority. 

4. The contractor also understands that only those classifications listed in the original bid 
documents are applicable to this job, and no special classifications may be incorporated after 
contract award. 

The prime contractor hereby agrees to perform all of its responsibilities in conformance with the Federal Labor 
Standards Provisions both diligently and effectively. 

BY: _ DATE:_ _ _ 

TITLE: 



Federal Labor Standards Provisions U.S. Department of Housing 
and Urban Development 
Office of Labor Relations 

Applicability 

The Project or Program to which the construction work 
covered by this contract pertains is being assisted by the 
United States of America and the following Federal Labor 
Standards Provisions are included in this Contract 
pursuant to the provisions applicable to such Federal 
assistance. 

A. 1. (i) Minimum Wages. All laborers and mechanics 
employed or working upon the site of the work, will be paid 
unconditionally and not less often than once a week, and 
without subsequent deduction or rebate on any account 
(except such payroll deductions as are permitted by 
regulations issued by the Secretary of Labor under the 
Copeland Act (29 CFR Part 3), the full amount of wages 
and bona fide fringe benefits (or cash equivalents thereof) 
due at time of payment computed at rates not less than 
those contained in the wage determination of the 
Secretary of Labor which is attached hereto and made a 
part hereof, regardless of any contractual relationship 
which may be alleged lo exist between the contractor and 
such laborers and mechanics. Contributions made or 
costs reasonably anticipated for bona fide fringe benefits 
under Section l(b )(2) of the Davis-Bacon Act on behalf of 
laborers or mechanics are considered wages paid to such 
laborers or mechanics, subject to the provisions of 29 CFR 
5.5(a)(1 )(iv): also, regular contributions made or costs 
incurred for more than a weekly period (but not less often 
than quarterly) under plans, funds, or programs, which 
cover the particular weekly period, are deemed to be 
constructively made or incurred during such weekly period. 

Such laborers and mechanics shall be paid the appropriate 
wage rate and fringe benefits on the wage determination 
for the classification of work actually performed, without 
regard to skill, except as provided in 29 CFR 5.5{a)(4). 
Laborers or mechanics performing work in more than one 
classification may be compensated at the rate specified for 
each classification for the time actually worked therein: 
Provided, Thal the employer's payroll records accurately 
set forth the time spent in each classification in which 
work is performed. The wage determination (including any 
additional classification and wage rates conformed under 
29 CFR 5.5(a)(1 )(ii) and the Davis-Bacon poster {WH-
1321) shall be posted at all times by the contractor and its 
subcontractors at the site of the work in a prominent and 
accessible, place where it can be easily seen by the 
workers . 

(ii) (a) Any class of laborers or mechanics which is not 
listed in the wage determination and which is to be 
employed under the contract shall be classified in 
conformance with the wage determination. HUD shall 
approve an additional classification and wage rate and 
fringe benefits therefor only when the following criteria 
have been met: 

(1) The work to be performed by the classification 
requested is not performed by a classification in the wage 
determination; and 

(2) The classification is utilized in the area by the 
construction industry; and 

(3) The proposed wage rate, including any bona fide 
fringe benefits, bears a reasonable relationship to the 
wage rates contained in the wage determination. 

(b) If the contractor and the laborers and mechanics to be 
employed in the classification (if known), or their 
representatives, and HUD or its designee agree on the 
classification and wage rate (including the amount 
designated for fringe benefits where appropriate), a report 
of the action taken shall be sent by HUD or its designee to 
the Administrator of the Wage and Hour Division, 
Employment Standards Administration, U.S. Department of 
Labor, Washington, D.C. 20210. The Administrator, or an 
authorized representative, will approve, modify, or 
disapprove every additional classification action within 30 
days of receipt and so advise HUD or its designee or will 
notify HUD or its designee within the 30-day period that 
additional time is necessary. (Approved by the Office of 
Management and Budget under 0MB control number 1215-
0140.) 

(c) In the event the contractor, the laborers or mechanics 
to be employed in the classification or their 
representatives, and HUD or its designee do not agree on 
the proposed classification and wage rate (including the 
amount designated for fringe benefits, where appropriate), 
HUD or its designee shall refer the questions, including 
the views of all interested parties and the recommendation 
of HUD or its designee, to the Administrator for 
determination . The Administrator, or an authorized 
representative , will issue a determination within 30 days of 
receipt and so advise HUD or its designee or will notify 
HUD or its designee within the 30-day period that 
additional time is necessary. (Approved by the Office of 
Management and Budget under 0MB Control Number 
1215-0140.) 

(d) The wage rate (including fringe benefits where 
appropriate) determined pursuant to subparagraphs 
(1 )(ii)(b) or (c) of this paragraph, shall be paid to all 
workers performing work in the _classification under this 
contract from the first day on which work is performed in 
the classification. 

(iii) Whenever the minimum wage rate prescribed in the 
contract for a class of laborers or mechanics includes a 
fringe benefit which is not expressed as an hourly rate, the 
contractor shall either pay the benefit as stated in the 
wage determination or shall pay another bona fide fringe 
benefit or an hourly cash equivalent thereof. 

(iv) If the contractor does not make payments to a trustee 
or other third person, the contractor may consider as part 
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of the wages of any laborer or mechanic the amount of any 
costs reasonably anticipated in providing bona fide fringe 
benefits under a plan or program, Provided, That the 
Secretary of Labor has found, upon the written request of 
the contractor, that the applicable standards of the Davis
Bacon Act have been met. The Secretary of Labor may 
require the contractor to set aside in a separate account 
assets for the meeting of obligations under the plan or 
program. (Approved by the Office of Management and 
Budget under 0MB Control Number 1215-0140.) 

2. Withholding. HUD or its designee shall upon its own 
action or upon written request of an authorized 
representative of the Department of Labor withhold or 
cause to be withheld from the contractor under this 
contract or any other Federal contract with the same prime 
contractor, or any other Federally-assisted contract 
subject to Davis-Bacon prevailing wage requirements, 
which is held by the same prime contractor so much of the 
accrued payments or advances as may be considered 
necessary to pay laborers and mechanics, including 
apprentices, trainees and helpers, employed by the 
contractor or any subcontractor the full amount of wages 
required by the contract In the event of failure to pay any 
laborer or mechanic, including any apprentice, trainee or 
helper, employed or working on the site of the work, all or 
part of the wages required by the contract, HUD or its 
designee may, after written notice to the contractor, 
sponsor, applicant, or owner, take such action as may be 
necessary to cause the suspension of any further 
payment, advance, or guarantee of funds until such 
violations have ceased. HUD or its designee may, after 
written notice to the contractor, disburse such amounts 
withheld for and on account of the contractor or 
subcontractor to the respective employees to whom they 
are due. The Comptroller General shall make such 
disbursements in the case of direct Davis-Bacon Act 
contracts . 

3. (i) Payrolls and basic records. Payrolls and basic 
records relating thereto shall be maintained by the 
contractor during the course of the work preserved for a 
period of three years thereafter for all laborers and 
mechanics working at the site of the work. Such records 
shall contain the name, address, and social security 
number of each such worker, his or her correct 
classification, hourly rates of wages paid (including rates 
of contributions or costs anticipated for bona fide fringe 
benefits or cash equivalents thereof of the types described 
in Section l(b)(2)(B) of the Davis-bacon Act), daily and 
weekly number of hours worked, deductions made and 
actual wages paid. Whenever the Secretary of Labor has 
found under 29 CFR 5.5 (a)(1 )(iv) that the wages of any 
laborer or mechanic include the amount of any costs 
reasonably anticipated in providing benefits under a plan 
or program described in Section l(b)(2)(B) of the Davis
Bacon Act, the contractor shall maintain records which 
show that the commitment to provide such benefits is 
enforceable, that the plan or program is financially 
responsible, and that the plan or program has been 

communicated in writing to the laborers or mechanics 
affected, and records which show the costs anticipated or 
the actual cost incurred in providing such benefits. 
Contractors employing apprentices or trainees under 
approved programs sha ll maintain written evidence of the 
registration of apprenticeship programs and certification of 
trainee programs, the registration of the apprentices and 
trainees, and the ratios and wage rates prescribed in the 
applicable programs . (Approved by the Office of 
Management and Budget under 0MB Control Numbers 
1215-0140 and 1215-0017.) 

(ii) (a) The contractor shall submit weekly for each week 
in which any contract work is performed a copy of all 
payrolls to HUD or its designee if the agency is a party to 
the contract, but if the agency is not such a party, the 
contractor will submit the payrolls to the applicant 
sponsor, or owner, as the case may be, for transmission to 
HUD or its designee. The payrolls submitted shall set out 
accurately and completely all of the information required 
to be maintained under 29 CFR 5.5(a)(3)(i) except that full 
social security numbers and home addresses shall not be 
included on weekly transmittals. Instead the payrolls shall 
only need to include an individually identifying number for 
each employee (e.g., the last four digits of the employee's 
social security number). The required weekly payroll 
information may be submitted in any form desired . 
Optional Form WH-347 is available for this purpose from 
the Wage and Hour Division Web site at 
http://www. do/. govlesa/whd/formslwh34 7instr.htm or its 
successor site . The prime contractor is responsible for 
the submission of copies of payrolls by all subcontractors . 
Contractors and subcontractors shall maintain the full 
social security number and current address of each 
covered worker, and shall provide them upon request to 
HUD or its designee if the agency is a party to the 
contract, but if the agency is not such a party, the 
contractor will submit the payrolls to the applicant 
sponsor, or owner, as the case may be, for transmission to 
HUD or its designee, the contractor, or the Wage and Hour 
Division of the Department of Labor for purposes of an 
investigation or audit of compliance with prevailing wage 
requirements. It is not a violation of this subparagraph for 
a prime contractor to require a subcontractor to provide 
addresses and social security numbers to the prime 
contractor for its own records, without weekly submission 
to HUD or its designee. (Approved by the Office of 
Management and Budget under 0MB Control Number 
1215-0149.) 

(b) Each payroll submitted shall be accompanied by a 
"Statement of Compliance ," signed by the contractor or 
subcontractor or his or her agent who pays or supervises 
the payment of the persons employed under the contract 
and shall certify the following: 

(1) That the payroll for the payroll period contains the 
information required to be provided under 29 CFR 5.5 
(a)(3)(ii), the appropriate information is being maintained 
under 29 CFR 5.5(a)(3)(i) , and that such information is 
correct and complete ; 
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(2) That each laborer or mechanic (including each helper, 
apprentice, and trainee) employed on the contract during 
the payroll period has been paid the full weekly wages 
earned, without rebate, either directly or indirectly, and 
that no deductions have been made either directly or 
indirectly from the full wages earned, other than 
permissible deductions as set forth in 29 CFR Part 3; 

(3) That each laborer or mechanic has been paid not less 
than the applicable wage rates and fringe benefits or cash 
equivalents for the classification of work performed, as 
specified in the applicable wage determination 
incorporated into the contract. 

(c) The weekly submission of a properly executed 
certification set forth on the reverse side of Optional Form 
WH-347 shall satisfy the requirement for submission of the 
"Statement of Compliance" required by subparagraph 
A.3 .(ii)(b). 

(d) The falsification of any of the above certifications may 
subject the contractor or subcontractor to civil or criminal 
prosecution under Section 1001 of Title 18 and Section 
231 of Title 31 of the United States Code. 

(ill) The contractor or subcontractor shall make the 
records required under subparagraph A.3.(i) available for 
inspection, copying, or transcription by authorized 
representatives of HUD or its designee or the Department 
of Labor, and shall permit such representatives to 
interview employees during working hours on the job . If 
the contractor or subcontractor fails to submit the required 
records or to make them available, HUD or its designee 
may, after written notice to the contractor, sponsor, 
applicant or owner, take such action as may be necessary 
to cause the suspension of any further payment, advance, 
or guarantee of funds. Furthermore, failure to submit the 
required records upon request or to make such records 
available may be grounds for debarment action pursuant to 
29CFR5.12. 

4. Apprentices and Trainees. 

(i) Apprentices. Apprentices will be permitted to work at 
less than the predetermined rate for the work they 
performed when they are employed pursuant to and 
individually registered in a bona fide apprenticeship 
program registered with the U.S. Department of Labor, 
Employment and Training Administration, Office of 
Apprenticeship Training, Employer and Labor Services, or 
with a State Apprenticeship Agency recognized by the 
Office, or if a person is employed in his or her first 90 
days of probationary employment as an apprentice in such 
an apprenticeship program, who is not individually 
registered in the program, but who has been certified by 
the Office of Apprenticeship Training, Employer and Labor 
Services or a State Apprenticeship Agency (where 
appropriate) to be eligible for probationary employment as 
an apprentice. The allowable ratio of apprentices to 
journeymen on the job site in any craft classification shall 
not be greater than the ratio permitted to the contractor as 
to the entire work force under the registered program . Any 
worker listed on a payroll at an apprentice wage rate, who 

is not registered or otherwise employed as stated above, 
shall be paid not less than the applicable wage rate on the 
wage determination for the classification of work actually 
performed. In addition, any apprentice performing work on 
the job site in excess of the ratio permitted under the 
registered program shall be paid not less than the 
applicable wage rate on the wage determination for the 
work actually performed. Where a contractor is performing 
construction on a project in a locality other than that in 
which its program is registered, the ratios and wage rates 
(expressed in percentages of the journeyman's hourly 
rate) specified in the contractor's or subcontractor's 
registered program shall be observed. Every apprentice 
must be paid at not less than the rate specified in the 
registered program for the apprentice's level of progress, 
expressed as a percentage of the journeymen hourly rate 
specified in the applicable wage determination . 
Apprentices shall be paid fringe benefits in accordance 
with the provisions of the apprenticeship program. If the 
apprenticeship program does not specify fringe benefits, 
apprentices must be paid the full amount of fringe benefits 
listed on the wage determination for the applicable 
classification . If the Administrator determines that a 
different practice prevails for the applicable apprentice 
classification, fringes shall be paid in accordance with that 
determination. In the event the Office of Apprenticeship 
Training, Employer and Labor Services, or a State 
Apprenticeship Agency recognized by the Office, 
withdraws approval of an apprenticeship program, the 
contractor will no longer be permitted to utilize 
apprentices at less than the applicable predetermined rate 
for the work performed until an acceptable program is 
approved. 

(ii) Trainees. Except as provided in 29 CFR 5.16, 
trainees will not be permitted to work at less than the 
predetermined rate for the work performed unless they are 
employed pursuant ',to and individually registered in a 
program which has received prior approval, evidenced by 
formal certification by the U.S . Department of Labor, 
Employment and Training Administration . The ratio of 
trainees to journeymen on the job site shall not be greater 
than permitted under the plan approved by the 
Employment and Training Administration. Every trainee 
must be paid at not less than the rate specified in the 
approved program for the trainee's level of progress, 
expressed as a percentage of the journeyman hourly rate 
specified in the applicable wage determination . Trainees 
shall be paid fringe benefits in accordance with the 
provisions of the trainee program. If the trainee program 
does not mention fringe benefits, trainees shall be paid 
the full amount of fringe benefits listed on the wage 
determination unless the Administrator of the Wage and 
Hour Division determines that there is an apprenticeship 
program associated with the corresponding journeyman 
wage rate on the wage determination which provides for 
less than full fringe benefits for apprentices . Any 
employee listed on the payroll at a trainee rate who is not 
registered and participating in a training plan approved by 
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the Employment and Training Administration shall be paid 
not less than the applicable wage rate on the wage 
determination for the work actually performed. In addition, 
any trainee performing work on the job site in excess of 
the ratio permitted under the registered program shall be 
paid not less than the applicable wage rate on the wage 
determination for the work actually performed. In the 
event the Employment and Training Administration 
withdraws approval of a training program, the contractor 
will no longer be permitted to utilize trainees at less than 
the applicable predetermined rate for the work performed 
until an acceptable program is approved. 

(Iii) Equal employment opportunity. The utilization of 
apprentices, trainees and journeymen under 29 CFR Part 5 
shall be in conformity with the equal employment 
opportunity requirements of Executive Order 11246, as 
amended, and 29 CFR Part 30 . 

5. Compliance with Copeland Act requirements. The 
contractor shall comply with the requirements of 29 CFR 
Part 3 which are incorporated by reference in this contract 

6. Subcontracts. The contractor or subcontractor will 
insert in any subcontracts the clauses contained in 
subparagraphs 1 through 11 in this paragraph A and such 
other clauses as HUD or its designee may by appropriate 
instructions require, and a copy of the applicable 
prevailing wage decision, and also a clause requiring the 
subcontractors to include these clauses in any lower tier 
subcontracts . The prime contractor shall be responsible 
for the compliance by any subcontractor or lower tier 
subcontractor with all the contract clauses in this 
paragraph. 

7. Contract termination; debarment. A breach of the 
contract clauses in 29 CFR 5.5 may be grounds for 
termination of the contract and for debarment as a 
contractor and a subcontractpr as provided in 29 CFR 
5.12. 

8. Compliance with Davis-Bacon and Related Act Requirements. 
All rulings and interpretations of the Davis-Bacon and 
Related Acts contained in 29 CFR Parts 1, 3, and 5 are 
herein incorporated by reference in this contract 

9. Disputes concerning labor standards. Disputes 
arising out of the labor standards provisions of this 
contract shall not be subject to the general disputes 
clause of this contract. Such disputes shall be resolved in 
accordance with the procedures of the Department of 
Labor set forth in 29 CFR Parts 5, 6, and 7. Disputes 
within the meaning of this clause include disputes between 
the contractor (or any of its subcontractors) and HUD or 
its designee, the U.S . Department of Labor, or the 
employees or their representatives. 

10. (I) Certification of Eligibility. By entering into this 
contract the contractor certifies that neither it (nor he or 
she) nor any person or firm who has an interest in the 
contractor's firm is a person or firm ineligible to be 
awarded ·Government contracts by virtue of Section 3(a) of 
the Davis-Bacon Act or 29 CFR 5.12(a)(1) or to be 

awarded HUD contracts or participate in HUD programs 
pursuant to 24 CFR Part 24. 

(ii) No part of this contract shall be subcontracted to any 
person or firm ineligible for award of a Government 
contract by virtue of Section 3(a) of the Davis-Bacon Act 
or 29 CFR 5.12(a)(1) or to be awarded HUD contracts or 
participate in HUD programs pursuant to 24 CFR Part 24. 

(iii) The penalty for making false statements is prescribed 
in the U.S. Criminal Code, 18 U.S.C . 1001. Additionally, 
U.S. Criminal Code, Section 1 01 0, Title 18, U.S.C., 
"Federal Housing Administration transactions', provides in 
part: "Whoever, for the purpose of ... influencing in any 
way the action of such Administration ..... makes, utters or 
publishes any statement knowing the same to be false ..... 
shall be fined not more than $5,000 or imprisoned not 
more than two years, or both." 

11. Complaints, Proceedings, or Testimony by 
Employees. No laborer or mechanic to whom the wage, 
salary, or other labor standards provisions of this Contract 
are applicable shall be discharged or in any other manner 
discriminated against by the Contractor or any 
subcontractor because such employee has filed any 
complaint or instituted or caused to be instituted any 
proceeding or has testified or is about to testify in any 
proceeding under or relating to the labor standards 
applicable under this Contract to his employer. 

B. Contract Work Hours and Safety Standards Act. The 
provisions of this paragraph B are applicable where the amount of the 
prime contract exceeds $100,000. As used in this paragraph, the 
terms "laborers" and "mechanics" include watchmen and guards. 

(1) Overtime requirements. No contractor or subcontractor 
contracting for any part of the contract work which may require or 
involve the employment of laborers or mechanics shall require or 
permit any such laborer or mechanic in any workweek in which the 
individual is employed on such work to work in excess of 40 hours in 
such workweek unless such laborer or mechanic receives 
compensation at a rate not less than one and one-half times the basic 
rate of pay for all hours worked in excess of 40 hours in such 
workweek. 

(2) Violation; liability for unpaid wages; liquidated 
damages. In the event of any violation of the clause set 
forth in subparagraph (1) of this paragraph, the contractor 
and any subcontractor responsible therefor shall be liable 
for the unpaid wages . In addition, such contractor and 
subcontractor shall be liable to the United States (in the 
case of work done under contract for the District of 
Columbia or a territory, to such District or to such 
territory), for liquidated damages . Such liquidated 
damages shall be computed with respect to each individual 
laborer or mechanic, including watchmen and guards, 
employed in violation of the clause set forth in 
subparagraph (1) of this paragraph, in the sum of $10 for each 
calendar day on which such individual was required or permitted to 
work in excess of the standard workweek of 40 hours without payment 
of the overtime wages required by the clause set forth in sub 
paragraph (1) of this paragraph. 
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(3) Withholding for unpaid wages and liquidated 
damages. HUD or its designee shall upon its own action 
or upon written request of an authorized representative of 
the Department of Labor withhold or cause to be withheld, 
from any moneys payable on account of work performed by 
the contractor or subcontractor under any such contract or 
any other Federal contract with the same prime contract, 
or any other Federally-assisted contract subject to the 
Contract Work Hours and Safety Standards Act which is 
held by the same prime contractor such sums as may be 
determined to be necessary to satisfy any liabilities of 
such contractor or subcontractor for unpaid wages and 
liquidated damages as provided in the clause set forth in 
subparagraph (2) of this paragraph. 

(4) Subcontracts. The contractor or subcontractor shall 
insert in any subcontracts the clauses set forth in 
subparagraph (1) through (4) of this paragraph and also a 
clause requiring the subcontractors to include these 
clauses in any lower tier subcontracts. The prime 
contractor shall be responsible for compliance by any 
subcontractor or lower tier subcontractor with the clauses 
set forth in subparagraphs (1) through (4) of this 
paragraph. 

C. Health and Safety. The provisions of this paragraph C are 
applicable where the amount of the prime contract exceeds $100,000. 

(1) No laborer or mechanic shall be required to work in 
surroundings or under working conditions which are 
unsanitary, hazardous, or dangerous to his health and 
safety as determined under construction safety and health 
standards promulgated by the Secretary of Labor by 
regulation . 

(2) The Contractor shall comply with all regulations 
issued by the Secretary of Labor pursuant to Title 29 Part 
1926 and failure to comply may result in imposition of 
sanctions pursuant to the Contract Work Hours and Safety 
Standards Act, (Public Law 91-54, 83 Stat 96). 40 USC 
3701 et seq. 

(3) The contractor shall include the provisions of this 
paragraph in every subcontract so that such provisions will 
be binding on each subcontractor. The contractor shall 
take such action with respect to any subcontractor as the 
Secretary of Housing and Urban Development or the 
Secretary of Labor shall direct as a means of enforcing 
such provisions . 
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MBE/WBE Contact/Solicitation Statement 

The Subrecipient and Prime Contractor are encouraged to solicit a minimum of 5 quotes/bids from minority/female 
owned businesses for all CDBG/HOME funded projects. Please refer to the MBE/WBE directory as needed. 

Project Name Subrecipient or Company Name 

Contact Person Telephone Number 

Please list the minority- and/or woman-owned businesses and contractors from which you solicited quotes or bids 
in regard to this contract. 

Company Name & 
Telephone # 

MBE 
( ) 

WBE 
( ) 

Type of Work and/or 
Material to be Supplied 

Dollar Amount of 
Quote 

Authorized Signature Print Name 

Title Date 



THE DELAWARE COUNTY 

DIRECTORY OF 

MINORITY- & WOMAN-OWNED 

AND SECTION 3 

CONTRACTORS AND BUSINESSES 

Prepared by the County of Delaware 

OH CD Office of Housing and Community. Development 

600 N. Jackson Street, Rm. 101, Media, PA 19063 (610) 891-5425 

Revised, August 2019 
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INTRODUCTION 

This directory is published as an information listing only. It has been produced in response to HUD 
requirements to facilitate the use of minority and woman-owned and Section 3 contractors and 
businesses. Delaware County does not endorse the products and services offered nor does it vouch 
for the capacity, workmanship, financial stability, or minority status of the businesses listed in this 
directory. Neither the County of Delaware, its agents or anyone distributing the directory make any 
warranty regarding the contents of this directory and will not be liable or responsible for any loss, 
damages, or injury to persons or property in any manner arising out of or incident to the use of this 
directory, including all consequential damages. All listings and advertisements have been accepted 
for publication on the presumption that the information is true. This directory is also a working 
document that is neither exhaustive nor all-inclusive and will be updated on a periodic schedule. To 
be included in the next addition to this directory, please contact the Delaware County Office of 
Housing and Community Development at (610) 891-4312, 600 N. Jackson Street, Room 101, Media, 
PA 19063. 

This directory has been updated using the original resource directory and the PA Department of 
General Services, MBE/WBE website: 

http://www.dgs.internet.state.pa.us/SBPI/AlphaResults.aspx 

http://www.dgs.internet.state.pa.us/SmallDiverseBusinessSearch/ 

https://portalapps.hud .gov/Sec3BusReg/BRegistry/SearchBusiness 

Note: *** designates the MBENVBE business is also registered as a Section 3 Business. 

https://portalapps.hud
http://www.dgs.internet.state.pa.us/SmallDiverseBusinessSearch
http://www.dgs.internet.state.pa.us/SBPI/AlphaResults.aspx
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MBE/WBE: 

ANN ROTHMANN DBA 
1224 Baltimore Pike, Suite 205 
Chadds Ford, PA 19317 
(610) 945-1839 
Ann Rothmann 
arothmann@aol.com 
arpe1991@qmail.com 

APEX TECHNIOLOGY GROUP LLC 
1224 Baltimore Pike, Suite 205 
Chadds Ford, PA 19317 
(61 0) 558-0555 
Ali Shahid 
ali@atgmail.net 

CUETOKEARNEY DESIGN LLC 
110 Park Avenue, Suite 1 
Swathmore, PA 19081 
(610) 544-1722 
Claudia Cueto 
claudia@cuetokearney.com 
cuetok@comcast.net 

J&M PRESERVATION STUDIO LLC 
105 Rutgers Avenue, Suite 244 
Swathmore, PA 19081 
(215) 769-1133 
Jessica Senker 
info@jmpreservation.com 

A&E SERVICES 

KOH ENGINEERS, LLC *"* 
325 Chestnut Street, Suite 800 
Philadelphia, PA 19106 
Duane A. Quamina 
kohenqineers@gmail .com 

THERESA PEARCE SHEPHARD DBA 
335 W. State Street 
Media, PA 19063 
(484) 442-8137 
Theresa Shephard 
theresa@shephardrestoration.com 
info@shephardrestoration .com 

TREC GROUP INC 
900 Old Marple Road 
Springfield, PA 19064 
(610) 328-6465 
Barbara Tulskie 
BARB@trecgroup.com 

MBE/WBE: 

ALBERT G CIPOLLONI, JR & SONS, INC 
719 Highland Avenue 
Morton, PA 19070 
(610) 543-6144 
Carol Cipolloni 
aqcip@live.com 

COCCO CONTRACTING CORP 
201 Saville Avenue 
Eddystone PA, 19022 
(610) 874-3400 
Lois E. Cocco 
Coccocontractinq@aol.com 

COMPACTION GROUTING SERVICES INC 
375 Parkmount Road 
Media, PA 19063 
(610) 558-8999 
Kathrine L Miluski 
kmiluski@cqsinc.net; kaylmer@cqsinc.net 

CONNELLY CONSTRUCTION CORP 
1126 Upper State Road 
P.O. Box 587 
Montgomerryville, PA 18926 
(215) 362-6283 
Rita Connelly 
estimatinq.dept@connellycorp.com 

CONCRETE, CURBS & CURBING, MASONRY, SEWERS 

GORECON INC 
PO Box 1778 
Doylestown, PA 18901 
(267) 880-0890 
Brina Sweet 
brinasweet@goreconinc.com 

MARA RESTORATION INC 
150 Roesch Avenue 
Oreland, PA 19075 
(215) 887-9900 
Patty McNamara 
pmcnamara@mararestoration .com 

OLD PHILADELPHIA ASSOCIATES INC 
315 S. Belmar Street 
West Chester, PA 19380 
(610) 436-8022 
Christina Patrone 
cpatrone@oldphila.com 

QUINN CONSTRUCTION INC 
1017 4111 Avenue, Suite 100 
Essinqton, PA 19029 
(610) 586-1332 
Elizabeth Quinn 
eguinn@guinnconstruction.com 

mailto:eguinn@guinnconstruction.com
mailto:cpatrone@oldphila.com
mailto:pmcnamara@mararestoration.com
mailto:brinasweet@goreconinc.com
mailto:estimatinq.dept@connellycorp.com
mailto:kaylmer@cqsinc.net
mailto:kmiluski@cqsinc.net
mailto:Coccocontractinq@aol.com
mailto:aqcip@live.com
mailto:BARB@trecgroup.com
mailto:info@shephardrestoration.com
mailto:theresa@shephardrestoration.com
mailto:kohenqineers@gmail.com
mailto:info@jmpreservation.com
mailto:cuetok@comcast.net
mailto:claudia@cuetokearney.com
mailto:ali@atgmail.net
mailto:arpe1991@qmail.com
mailto:arothmann@aol.com
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MBEIWBE: 

AKM CONSTRUCTION SERVICES INC 
350 S. Governor Printz Boulevard 
Lester, PA 19029 
(610) 362-0210 
Kimberly Moore 
akmconstservices@aol.com 
moorek-akm@comcast.net 

AHJ CONSTRUCTION CO 
1208 Main Street 
Darby, PA 19023 
(215) 900-3508 
Henry Robinson 
info@ahjconstructionco.com; 
hrobinson@ahjconstructionco.com 

CHOATES G CONTRACTING LLC *"* 
225 Lincoln Highway 
Philadelphia, PA 19111 
(267) 864-7817 
Darrel Choates, Jr. 
darellchoates@qmail.com 

HP TOTAL CONSTRUCTION *** 
30 South 15th Street 
Philadelphia, PA 19102 
(215) 828-1944 
Michael Bowman 
Bowmanmichael215@gmail.com 

SECTION 3: 

ATTRACTIVE PROPERTIES 
843 Tyson Avenue 
Abington, PA 19001 
(267) 625-7107 
Alan Simbo 
alan@remodelphilly.com 

NEW AGE DEVELOPMENT GROUP INC 
125 East Elm, Suite 300 
Conshohocken, PA 19428 
(215) 676-1326 
Dexter Lanigan 
dl@newagedevelopment.com 

CW3 INC 
P.O. Box 794 
Glenside, PA 19038 
(215) 469-1302 
Clifford Washington 
cw3inc@qmail .com 

CONSTRUCTION/GENERAL CONSTRUCT/ON 

LYON CONTRACTING SERVICES, LLC *** 
702 N 3rd Street, Suite 209 
Philadelphia, PA 19148 
(267) 419-7800 
Daniel Labrador 
lyoncontractinq@comcast.net 

NESMITH & COMPANY INC 
2440 Tasker Street 
Philadelphia, PA 19145 
(215) 755-4570 
Karen Burgoyne 
k.burgoyne@nesmith-electric.com; 
admin@nesmithcompany.com 

PERRYMAN BUILDING & CONSTRUCTION 
100 N. 20th Street, Suite 305 
Philadelphia, PA 19103 
(267) 538-0700 
Angelo Perryman 
angelop@perrymanbc.com 

QUANTUM BUILDERS 
295 E Swedesford Road, Suite 282 
Wayne, PA 19087 
(610) 453-8662 
Victor Milbourne 
victor@militaryconstruction .net; 

ADKINS MANAGEMENT INC 
8109 Vermeer Place 
Philadelphia, PA 19153 
(267) 249-9843 
Sheila Adkins 
adkinsmus@aol.com 

METRO SERVICE GROUP INC 
1 International Plaza, Suite 550 
Philadelphia, PA 19113 
(844) 520-8331 
Melissa Tate 
mtate@metroservicegroup.com 

THE Q GROUP BUILDERS INC 
138 Railroad Drive 
Warminster, PA 18974 
(215) 942-6700 
Angelo Quisito 
angelo@theqgroup.biz 

DEMOLITION CONTRACTORS 
MBE/WBE: 

TAMCO CONSTRUCTION INC 
539 E Dark Hollow Road 
Pipersville, PA 18947 
(215) 416-3646 
Tammy Johnson 
tamcoconstruction@gmail .com 

mailto:tamcoconstruction@gmail.com
mailto:angelo@theqgroup.biz
mailto:mtate@metroservicegroup.com
mailto:adkinsmus@aol.com
mailto:angelop@perrymanbc.com
mailto:admin@nesmithcompany.com
mailto:k.burgoyne@nesmith-electric.com
mailto:lyoncontractinq@comcast.net
mailto:dl@newagedevelopment.com
mailto:alan@remodelphilly.com
mailto:Bowmanmichael215@gmail.com
mailto:darellchoates@qmail.com
mailto:hrobinson@ahjconstructionco.com
mailto:info@ahjconstructionco.com
mailto:moorek-akm@comcast.net
mailto:akmconstservices@aol.com
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MBE/WBE: 

JUST IT'S ELECTRIC, LLC 
P.O. Box 881 
Bala Cynwyd, PA 19004 
(215) 473-5878 
Erik Truxon 
e1ruxon@justitselectric.com; 
info@justitselectric.com 

SECTION 3: 

BILAL BUSINESS WORKS, LLC 
441 West Champlost Street, Apt 2 
Philadelphia, PA 19120 
(215) 815-3455 
Lloyd Bilal 
lloydzbilal@gmail.com 

ELECTRICAL CONTRACTORS 

MJK ELECTRICAL CORPORATION 
5957 Addison Street 
Philadelphia, PA 19143 
(215) 471-4110 
Michael J. Jones 
mike@mjkecorp.com 

MBE/WBE: 

ANCHOR CONSULTANTS LLC 
1224 BAL Tl MORE PIKE, Suite 205 
Chadds Ford, PA 19317 
(610) 945-1839 
Seema Nadeem 
MARKETING@ANCHOR-CONSUL TANTS.COM 

KEATING ENVIROMENTAL 
835 Spring Drive, Suite 200 
Exton, PA 19341 
(484) 876-2200 
Keith Choper 
info@kempartners.com 

SECTION 3: 

ENERGY COORDINATING AGENCY OF PHILADELPHIA 
106 West Clearfield Street 
Philadelphia, PA 19133 
(215) 609-1000 
Steve Luxton 
stevel@ecasavesenergy.org 

ENV/ROMENTAL CONTRACTORS/CONSULTANTS 

FRERRICK CONSTRUCTION CO INC 
811 Ivy Hill Road 
Philadelphia, PA 19150 
(215) 233-1600 
Janice Ferrick 
Janice.Ferrick@comcast.net 

WESTCHESTER ENVIRONMENTAL LLC 
307 N Walnut Street 
West Chester, PA 19380 
(610) 431-7545 
Matthew Abraham 
mabraham@westchesterenvironmental .com 

EXCAVATION 
MBE/WBE: 

FLOYD G HERSH INC 
5275 McLean Station Road 
Green Lane, PA 18054 
(215) 679-2833 
Michele Peart 
michelep@fghershinc.com: 
mikep@fghershinc.com 

mailto:mikep@fghershinc.com
mailto:michelep@fghershinc.com
mailto:mabraham@westchesterenvironmental.com
mailto:Janice.Ferrick@comcast.net
mailto:stevel@ecasavesenergy.org
mailto:info@kempartners.com
https://TANTS.COM
mailto:mike@mjkecorp.com
mailto:lloydzbilal@gmail.com
mailto:info@justitselectric.com
mailto:e1ruxon@justitselectric.com
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MBE/WBE: 

CAST CONSTRUCTION INC 
11 Graystone Drive 
Chadds Ford, PA 19317 
(610) 459-5080 
Diane Schiavino 
castconstruction@comcast .net 

RAM-T CORPORATION 
1121 Downingtown Pike 
West Chester, PA 19380 
(610) 269-4495 
Cathy Diluigi 
estimating@ramtcorporation.com 
dturner@ramtcorporation.com 

LANDSCAPING/HORT/CUL TURISTS 

RECREATION RESOURCE USA LLC 
425 McFarlan Road, Suite 100 
Kennett Square, PA 19348 
(610) 444-4402 
Kevin Umbreit 
info@recreation-resource.com 

PAINTING CONTRACTORS 
MBE/WBE: SECTION 3: 

GRACIE PAINTING SERVICES, INC EXCELLENT PAINTING USA, LLC 
1222 East Columbia Avenue 3548 Woodhaven Rd 
Philadelphia, PA 19125 Philadelphia, PA 19154 
(215) 345-0956 (267) 592-7593 
Maude Martin craigexcellentpaintingusa@gmail.com 
jvgpaintng@aol.com 

MBE/WBE: 

CROMEDY CONSTRUCTION CORPORATION 
5702 Newtown Avenue 
Philadelphia, PA 19120 USA 
(215) 437-7606 
Billy Cromey 
bcromedy@cromedyconstruction.com 

PLUMBING/MECHANICAL CONTRACTORS 

JOHN KINKAID HEATING & AIR 
1366 Fitzwatertown Road 
Roslyn, PA 19001 
(215) 657-1262 
Melissa Ryan 
John.Kinkaid .HVAC@Gmail .com 

ROOFING CONTRACTORS 
MBE/WBE: SECTION 3: 

MUNN ROOFING CORP CLARK ROOFING CO 
3213 Unionville Pike 6727 Lindbergh Blvd 
Hatfield, PA 19440 Philadelphia, PA 19142 
(215) 997-2258 (215) 235-2000 
Chad Munn 
info@munnroofingcorp.com 
Tonya@munnroofinqcorp.com 

MBE/WBE: 

E & K CONSTRUCTION SERVICES 
3070 Bristol Pike, Build 1 Suite 102C 
Bensalem, PA 19020 
(215) 633-7200 
Sheri Etter-Levins 
eandkconstructionservices@verizon.net; 
sheri eandk@verizon.net 

STRUCTURAL STEEUIRON/METAL CONTRACTORS 

L B CONSTRUCTION ENTERPRISES INC 
905 Bethlehem Pike, Number 232 
Spring House, PA 19477 
(215) 421-3978 
LaMar Childs 
lamar@lbconstructionenterprises.com; 
mandy@lbconstructionenterprises.com 

mailto:mandy@lbconstructionenterprises.com
mailto:lamar@lbconstructionenterprises.com
mailto:eandk@verizon.net
mailto:eandkconstructionservices@verizon.net
mailto:John.Kinkaid.HVAC@Gmail.com
mailto:bcromedy@cromedyconstruction.com
mailto:info@recreation-resource.com
mailto:dturner@ramtcorporation.com
mailto:estimating@ramtcorporation.com
mailto:castconstruction@comcast.net


5 

MBE/WBE: 

PBA CONSTRUCTION INC 
4999 Grays Avenue 
Philadelphia, PA 19143 
(215) 729-1107 
Patricia Ciervo 
pba1@snip.net 

STRUCTURAL STEEU/RONIMETAL CONTRACTORS 

QUI NCO CONTRACTING & MAINTENANCE 
842 Arrowhead Lane, PO Box 147 
Harleysville, PA 19438 
(215) 513-1554 
Debra Quinn 
dquinn@quincocontractinq.com 
gcm@quincocontracting.com 

MBE/WBE: 

ABSTRACT OVERHEAD DOOR COMPANY, INC *** 
1911 Pennsylvania Avenue 
Croydon, PA 19021 
(215) 781-1500 
Mark Gallagher 
AbstractDoor@gmail .com 

GRABOYES COMMERCIAL WINDOW CO 
4050 S. 26th Street, Suite 160 
Philadelphia, PA 19112 
(215) 625-8810 
Ellis G. Guiles 
ellis@graboyes.com 
laura@graboyes.com 

QUALITY FLOORING WORKROOM, INC 
6176 Newtown Avenue 
Fairless Hills, PA 19103 
(215) 949-1356 
Jonathan Arnold 
JONARNOLD@QUALITYFLOORING.CO 

SECTION 3: 

PHILLY OVERHEAD DOORS, INC 
2542 Ann Street 
Philadelphia, PA 19134 
(215) 291-0519 
Monica Shaw 
philly.19134@verizon.net 

W/NDOWS/DOORS/FLOORING//NSULA TION 

SMITH FLOORING, INC ••• 
903 Townsend Street 
Chester, PA 19013 
(610) 497-9758 
Angelique Hunter 
ahunter@smithnoorinqinc.com 

SUN LITE CORPORATION 
3525 Lancaster Avenue 
Philadelphia, PA 19104 
(215) 222-4402 
Joan E Schiff 
joanschiff@sunlitecorp.com 
admin@sunlitecorp.com 

SHARON HILL INSULATION 
240 Cherry Street 
Sharon Hill, PA 19079 
(610) 476-8477 
Ahmad Rahim 
sharonhillinsul@yahoo.com 

mailto:sharonhillinsul@yahoo.com
mailto:admin@sunlitecorp.com
mailto:joanschiff@sunlitecorp.com
mailto:ahunter@smithnoorinqinc.com
mailto:philly.19134@verizon.net
mailto:JONARNOLD@QUALITYFLOORING.CO
mailto:laura@graboyes.com
mailto:ellis@graboyes.com
mailto:gcm@quincocontracting.com
mailto:dquinn@quincocontractinq.com
mailto:pba1@snip.net


 
 

 

 
  

 
 

               
                 
             
                

                 
              

      
               

             
             

                
  

 
            

 
 

     
 

     
 

     
 

 
 

 
 
 
 
 

 

     

CERTIFICATION OF NON-SEGREGATED FACILITIES 

The Bidder certified that he does not maintain orprovide for hisemployeesanysegregated 
facilities at any of his establishments and that he does not permit his employees to perform their 
services at any location under his control where segregated facilities are maintained. The Bidder 
certifies further that he will not maintain or provide for his employees any segregated facilities at 
any of his establishments, and that he will not permit his employees to perform their services at 
anylocation underhiscontrolwheresegregatedfacilitiesaremaintained. TheBidderagreesthata 
breach of his certification will be a violation of the Equal Opportunity Clause in any contract 
resultingfromacceptanceofthisBid. Asusedinthiscertification, theterm“segregatedfacilities” 
means any waiting rooms, work areas, restrooms and washrooms, restaurants and other eating 
areas, timeclocks, locker rooms andother storage areas, transportation and facilities provided for 
employees which are segregated on the basis of race, color, religion or national origin, because of 
habit, local custom. 

NOTE: The penalty for making false statements in offers is prescribed in 18 U.S.C. Paragraph 
1001. 

DATE: 

NAME OF BIDDER: 

BY: 

TITLE: _ 

OFFICIAL ADDRESS (INCLUDING ZIP CODE) 

PHONE NO.: 



 
 

 

 
 
 
 

 
 

  
 
 
 

       
 

   
 

 
 
 
 
 
 
 

  
 
 
 
 
 

  
 
 
 
 
 

  
 
 
 
 
 

  

VERIFICATION OF CONTRACTOR ELIGIBILITY AND 

TERMINATION OF INELIGIBLE CONTRACTOR 

I hereby certify that I / we am / are eligible for award of a Federally assisted or insured Contract. 

In the event I / we am / are found ineligible after an award of Contract, said Contract shall be 
terminated and the matter will be referred to the Department of Labor for its action. 

Signature Date 

Name of Firm 

Subcontractor Date 

Name of Firm 



BIDDER'S QUALIFICATIONS 

All questions must be answered and the dale given must be clear and comprehensive. This statement must be 
notarized. If necessary, queslipns may be answered on separate attached sheets. The Bidder may submit additional 
infonnalion if he so desires. · 

1. Name of Bidder: 

2. Pennanent main office address: 

3. When Organized: 

4. If a corporation, where incorporated; 

5. How many years have you been engaged In the contracting business under your present firm or trade name? 

6. Contracts on hand: Schedule these showing amount of each contract and the appropriate anUclpated dates of 
complelioni 

7. General character ofwork perfonned by .your company: 

8. Have you ever failed lo complete any work ·awarded to you? If so, where and why. 

9. Have you ever defaulled on a contract? If so, where and why. 

10. List the more important projects recently completed by your company, stating the approximate cost for each and 
the month and year completed. 

11. List your major.equipment available for this contract: 

12. List experience In construction work similar in importance to this project: 

13. List background and experience of the principal members of your organization, Including the officers: 

. 14. List credft available: $ 

15. List bank references: 

16. Will you, upon request, fill out a detailed financial statement and furnish any other lnfonnation which may be 
required by the Owner? 

17. The undersigned hereby authorizes and requests any person, firm or corporation to furnish any infonnation 
requested by the Owner in verification of the recitals comprising this Statement of Bidder's Qualifications. 

Bidder: 

By: 

Jjtle: 

Dated this ___ day of__________. 20_____ 

State of______________ § 

County of.________________ 

-~~------~------b.eing duly sworn deposes and says that he is __-,---_ __,_of 
and that the answers to the foregoing questions and all statements therein contained are true and correct. 

Subscribed and sworn to before me this ___day of________, 20 __. 

____________Notary Public 
My commission expires: 



COMMONWEALTH OF PENNSYLVANIA 

PUBLIC WORKS EMPLOYMENT VERIFICATION FORM 

Date __________ 

Business or Organization Name (Employer) _____________________ 

Address ----------------------------------

City ________________ State______ Zip Code 

D Contractor D Subcontractor (check one) 

Contracting Public Body 

Contract/Project No _____________________________ 

Project Description ______________________________ 

Project Location 

As a contractor/subcontractor for the above referenced public works contract, I hereby affirm that as 

of the above date, our company is in compliance with the Public Works Employment Verification Act 

('the Act') through utilization of the federal E-Verify Program (EVP) operated by the United States 

Department of Homeland Security. To the best of my/our knowledge, all employees hired post 

January 1, 2013 are authorized to work in the United States. 

It is also agreed to that all public works contractors/subcontractors will utilize the federal EVP to 

verify the employment eligibility of each new hire within five (5) business days of the employee start 

date throughout the duration of the public works contract. Documentation confirming the use of the 

federal EVP upon each new hire shall be maintained in the event of an investigation or audit. 

I, ____________, authorized representative of the company above, attest that the 

information contained in this verification form is true and correct and understand that the submission 

of false or misleading information in connection with the above verification shall be subject to 

sanctions provided by law. 

Authorized Representative Signature 
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2. 

3. 

4. 

5. 

6. 

7. 

8. 
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PDE MASTER STANDARD TERMS AND CONDITIONS 

Scope of Agreement. The Grantee will adhere to all Federal and State regulations and guidelines relating to the 

program funded under this agreement which constitute the conditions upon which these program funds are allocated. 

The Request for Proposals (RFP) and/or Program Guidelines issued by the Commonwealth of Pennsylvania (hereinafter 

referred to as “Commonwealth”) are hereby incorporated by reference and made a part of this agreement, and all the 

terms, conditions and provisions of the RFP and/or Program Guidelines (unless specifically modified by this agreement) 

will apply to this agreement the same as if they were expressly rewritten and included here at length. 

Grant Construction. The provisions of this agreement shall be construed in accordance with the provisions of the laws 

of the Commonwealth. 

Independent Capacity of Grantee. The parties hereto agree that the Grantee, and any agents and employees of the 

Grantee, in the performance of this agreement, shall act in an independent capacity and not as officers, employees or 

agents of the Commonwealth. 

Assignability. This grant may not be assigned by the Grantee either in whole or in part. 

Subcontracts. Subcontracting by the Grantee shall be prohibited unless permitted by individual program guidelines or 

regulations. 

Commonwealth Held Harmless. The Grantee agrees to indemnify and hold harmless the Commonwealth from 

damages to property or injuries (including death) to any person and to indemnify and hold harmless the Commonwealth 

for any other losses, damages or expenses, incurred in connection with the work performed by the Grantee. 

Copyright Indemnity. The Grantee shall defend any suit or proceeding brought against the Commonwealth on account 

of any alleged infringement of any copyright arising out of the performance of this grant, including all work, services, 

materials, reports, studies and computer programs provided by the Grantee. This is upon the condition that the 

Commonwealth shall provide prompt notification in writing of such suit or proceeding, full right, authorization and 

opportunity to conduct the defense thereof, and full information and all reasonable cooperation for the defense of same. 

As principles of governmental or public law are involved, the Commonwealth may participate in the defense of any such 

action. The Grantee shall pay all damages and costs awarded therein against the Commonwealth. If information and 

assistance are furnished by the Commonwealth at the Grantee's written request, it shall be only that within the Grantee's 

written authorization. If any of the materials, reports, studies or computer programs provided by the Grantee are in such 

suit or proceeding held to constitute infringement and the use or publication thereof is enjoined, the Grantee shall, at his 

own expense and at his option, either procure the right to publish or continue use of such infringing materials, reports, 

studies or computer programs, replace them with non-infringing items, or modify them so that they are no longer 

infringing. The obligations of the Grantee under this paragraph continue without time limit. 

Nondiscrimination/Sexual Harassment Clause. The Grantee agrees: 

1. In the hiring of any employee(s) for the manufacture of supplies, performance of work, or any other activity required 

under the grant agreement or any subgrant agreement, contract, or subcontract, the Grantee, a subgrantee, a 

contractor, a subcontractor, or any person acting on behalf of the Grantee shall not discriminate by reason of race, 

gender, creed, color, sexual orientation, gender identity or expression, or in violation of the Pennsylvania Human 

Relations Act (PHRA) and applicable federal laws, against any citizen of this Commonwealth who is qualified and 

available to perform the work to which the employment relates. 

2. The Grantee, any subgrantee, contractor or any subcontractor or any person on their behalf shall not in any manner 

discriminate by reason of race, gender, creed, color, sexual orientation, gender identity or expression, or in violation 

of the PHRA and applicable federal laws, against or intimidate any of its employees. 

Updated 8/31/18 
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3. Neither the Grantee nor any subgrantee nor any contractor nor any subcontractor nor any person on their behalf shall 

in any manner discriminate by reason of race, gender, creed, color, sexual orientation, gender identity or expression, 

or in violation of the PHRA and applicable federal laws, in the provision of services under the grant agreement, 

subgrant agreement, contract or subcontract. 

4. Neither the Grantee nor any subgrantee nor any contractor nor any subcontractor nor any person on their behalf shall 

in any manner discriminate against employees by reason of participation in or decision to refrain from participating 

in labor activities protected under the Public Employee Relations Act, Pennsylvania Labor Relations Act or National 

Labor Relations Act, as applicable and to the extent determined by entities charged with such Acts’ enforcement, 
and shall comply with any provision of law establishing organizations as employees’ exclusive representatives. 

5. The Grantee, any subgrantee, contractor or any subcontractor shall establish and maintain a written 

nondiscrimination and sexual harassment policy and shall inform their employees in writing of the policy. The 

policy must contain a provision that sexual harassment will not be tolerated and employees who practice it will be 

disciplined. Posting this Nondiscrimination/Sexual Harassment Clause conspicuously in easily-accessible and well-

lighted places customarily frequented by employees and at or near where the grant services are performed, shall 

satisfy this requirement for employees with an established work site. 

6. The Grantee, any subgrantee, contractor or any subcontractor shall not discriminate by reason of race, gender, creed, 

color, sexual orientation, gender identity or expression, or in violation of the PHRA and applicable federal laws, 

against any subgrantee, contractor, subcontractor or supplier who is qualified to perform the work to which the grant 

relates. 

7. The Grantee, and each subgrantee, contractor and subcontractor represents that it is presently in compliance with 

and will maintain compliance with all applicable federal, state, and local laws and regulations relating to 

nondiscrimination and sexual harassment. The Grantee and each subgrantee, contractor and subcontractor further 

represents that it has filed a Standard Form 100 Employer Information Report (“EEO-1”) with the U.S. Equal 
Employment Opportunity Commission (“EEOC”) and shall file an annual EEO-1 report with the EEOC as required 

for employers’ subject to Title VII of the Civil Rights Act of 1964, as amended, that have 100 or more employees and 

employers that have federal government contracts or first-tier subcontracts and have 50 or more employees. The 

Grantee, any subgrantee, any contractor or any subcontractor shall, upon request and within the time periods 

requested by the Commonwealth, furnish all necessary employment documents and records, including EEO-1 

reports, and permit access to their books, records, and accounts by the granting agency and the Bureau of Diversity, 

Inclusion and Small Business Opportunities for the purpose of ascertaining compliance with the provisions of this 

Nondiscrimination/Sexual Harassment Clause. 

8. The Grantee, any subgrantee, contractor or any subcontractor shall include the provisions of this 

Nondiscrimination/Sexual Harassment Clause in every subgrant agreement, contract or subcontract so that those 

provisions applicable to subgrantees, contractors or subcontractors will be binding upon each subgrantee, contractor 

or subcontractor. 

9. The Granter’s and each subgrantee’s, contractor’s and subcontractor’s obligations pursuant to these provisions are 
ongoing from and after the effective date of the grant agreement through the termination date thereof. Accordingly, 

the Grantee and each subgrantee, contractor and subcontractor shall have an obligation to inform the 

Commonwealth if, at any time during the term of the grant agreement, it becomes aware of any actions or 

occurrences that would result in violation of these provisions. 

10. The Commonwealth may cancel or terminate the grant agreement and all money due or to become due under the 

grant agreement may be forfeited for a violation of the terms and conditions of this Nondiscrimination/Sexual 

Harassment Clause. In addition, the granting agency may proceed with debarment or suspension and may place the 

Grantee, subgrantee, contractor, or subcontractor in the Contractor Responsibility File. 

Updated 8/31/18 



   

   
 
 
 

 

 

   

 

               

             

            

         

    

 

            

    

 

                

            

         

              

           

        

 

           

           

              

            

              

          

                 

  

 

              

             

            

   

 

 

           

 

          

            

            

  

 

         

           

         

             

 

 

        

       

9. 

10. 

11. 

12. 

13. 
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Equal Opportunity for the Handicapped. 

a. The Grantee agrees to abide by Sections 503 and 504 of the Rehabilitation Act of 1973, as amended (Public Law 93-

112, 29 U.S.C. §§793 and 794, as amended) and implementing federal regulations. The Grantee assures that any 

benefits, services, or employment, available through the Grantee to the public by way of this grant's funds, shall not 

be denied handicapped persons who are otherwise qualified or eligible for the benefits, services, or employment 

available as a result of this grant. 

b. The Grantee will include the provisions of paragraph 9(a) above in every subgrant under this grant so that such 

provision binds each subgrantee. 

Covenant Against Contingent Fees. The Grantee warrants that no person or selling agency has been employed or retained 

to solicit or secure this grant upon an agreement or understanding for a commission, percentage, brokerage, or contingent fee, 

excepting bona fide employes or bona fide established commercial or selling agencies maintained by the Grantee for the 

purpose of securing business. For breach or violation of this warranty, the Commonwealth shall have the right to annul this 

grant without liability or in its discretion to deduct from the grant price or consideration, or otherwise recover, the full 

amount of such commission, percentage, brokerage, or contingent fee. 

Sensitive Information. The Grantee shall not publish or otherwise disclose, except to the Commonwealth and except 

matters of public record, any information or data obtained hereunder from private individuals, organizations, or public 

agencies, in a publication whereby the information or data furnished by or about any particular person or establishment can 

be identified, except with the consent of such person or establishment. While this grant is in effect any documentation 

provided by the Grantee, if marked as proprietary information, shall be held by the Commonwealth to the best of its ability as 

confidential and protected from unauthorized disclosure. The Commonwealth shall have the right to reproduce, including a 

proprietary notice, or copy any portion of such documentation for its own use. All such copies will be treated as the property 

of the Grantee. 

Publication Rights. All property rights, including publication rights, in the interim, draft and final reports and other 

documentation produced by the Grantee in connection with the work provided for under this grant, shall rest with the 

Commonwealth. The Grantee shall not publish any of the results of the work without the written permission of the 

Department of Education. 

Termination. The Commonwealth has the right to terminate this grant for any of the following reasons: 

a. TERMINATION FOR CONVENIENCE: The Commonwealth may terminate this grant for its convenience if the 

Commonwealth determines termination to be in its best interest. The Grantee shall be paid for work satisfactorily 

completed prior to the effective date of the termination, but in no event shall the Grantee be entitled to recover loss 

of profits. 

b. NONAPPROPRIATION: The Commonwealth’s obligations are contingent upon appropriation of funds for the 

grant purpose and the availability of sufficient funds to pay Grantee’s full allocation. The Commonwealth shall 

have the right to terminate this grant because of the nonavailability of sufficient funds (state and/or federal) for the 

Commonwealth to pay for the services to be rendered under this grant, including but not limited to the reservation of 

funds. 

c. TERMINATION FOR CAUSE: The Commonwealth reserves the right to terminate this grant upon written notice 

for Grantee’s nonperformance or inadequate performance. 
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Disputes. All questions or disputes arising between the parties hereto respecting any matter pertaining to this Agreement or 

any part thereof or any breach of contract arising thereunder shall be referred to the Pennsylvania Secretary of Education 

(under procedures which can be found at 1 Pa. Code Chapters 31, 33, and 35). Settlement of disputes under this provision 

must be prior to subsequent payments to Grantee. The foregoing provision notwithstanding, any dispute between the parties 

regarding matters governed by 34 C.F.R. 76.783 shall be resolved in accordance with the procedures in 34 C.F.R. 76.401(d). 

Record Retention. 

a. The Grantee will create and maintain program and accounting records required by the Commonwealth and 

agrees that a program review may be conducted at any reasonable time by Federal and State personnel and 

by any other persons duly authorized by the Federal grantor agency or the Commonwealth. Review of 

program and accounting records will be conducted in accordance with applicable Federal and State policies 

and regulations. 

b. The Grantee will maintain all statistical records of the program, as required by the Commonwealth, and 

will produce program narrative and statistical data at times prescribed, and on forms provided, by the 

Commonwealth. 

c. All required records will be retained in accordance with the statute and regulations governing the individual 

grant program. 

d. Regardless of any other applicable requirement, all records pertinent to this Agreement, including financial, 

statistical, property and participant, and supporting documentation shall be retained for a period of at least 

six (6) years from the date of submission of the final closeout report for this Agreement or until all audits 

are complete and findings on all claims have been completely resolved. 

e. The Grantee shall make any grant application, program evaluation, periodic program plan, or report relating 

to any program operated under this Agreement available for public inspection upon request. 

Insurance. The Grantee shall provide public liability, property damage and worker’s compensation 
insurance, insuring as they may appear, the interest of all parties to this Agreement against any and all claims which may 

arise out of Grantee's operations under the terms of this Agreement. It is agreed that in the event any carrier of such 

insurance exercises cancellation, notice will be made immediately to the Commonwealth of such cancellation. The Grantee 

shall accept full responsibility for the payment of required premiums for worker's compensation, employment security, and 

social security, as well as all income tax deductions and any other taxes or payroll deductions required by law for its 

employees who are performing services specified by the Agreement. 

Patents and Copyrights. If, in the course of performance of services pursuant to this agreement, the Grantee produces 

patentable items, patent rights processes or inventions, said items, rights, processes, inventions or discoveries become the 

property of the Commonwealth. 

If, in the course of the performance of services pursuant to this agreement, the Grantee produces copyrightable material, the 

copyright rests with the Commonwealth. The Grantee shall provide public notice of the Commonwealth’s copyright 

ownership by placing the following designation on all copies of the material:  (1) the symbol c or the word “Copyright” or the 

abbreviation “Copr.”; (2) the year of first publication; and (3) the name of the owner of the copyright. For example: 

“Copyright 1995 Commonwealth of Pennsylvania.” The notice is to be affixed to all copies in such a manner and location as 
to give reasonable notice of the claim of the copyright. 

The Commonwealth shall have unrestricted authority to reproduce, distribute and use any submitted report, data, or material, 

and any software or modifications, and any associated documentation that is designed or developed and delivered to the 

Commonwealth under this Agreement. 
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18. Grantee Integrity Provisions. It is essential that those who seek to contract with the Commonwealth of Pennsylvania 

("Commonwealth") observe high standards of honesty and integrity. They must conduct themselves in a manner that fosters 

public confidence in the integrity of the Commonwealth contracting and procurement process. 

1. DEFINITIONS. For purposes of these Contractor Integrity Provisions, the following terms shall have the 

meanings found in this Section: 

a. "Affiliate" means two or more entities where (a) a parent entity owns more than fifty percent of the 

voting stock of each of the entities; or (b) a common shareholder or group of shareholders owns more 

than fifty percent of the voting stock of each of the entities; or (c) the entities have a common 

proprietor or general partner. 

b. "Consent" means written permission signed by a duly authorized officer or employee of the 

Commonwealth, provided that where the material facts have been disclosed, in writing, by 

prequalification, bid, proposal, or contractual terms, the Commonwealth shall be deemed to have 

consented by virtue of the execution of this contract. 

c. "Contractor" means the individual or entity, that has entered into this contract with the 

Commonwealth. 

d. "Contractor Related Parties" means any affiliates of the Contractor and the Contractor's executive 

officers, Pennsylvania officers and directors, or owners of 5 percent or more interest in the Contractor. 

e. "Financial Interest" means either: 

(1) Ownership of more than a five percent interest in any business; or 

2) Holding a position as an officer, director, trustee, partner, employee, or holding any 

position of management. 

f. "Gratuity" means tendering, giving, or providing anything of more than nominal monetary value 

including, but not limited to, cash, travel, entertainment, gifts, meals, lodging, loans, subscriptions, 

advances, deposits of money, services, employment, or contracts of any kind. The exceptions set forth 

in the Governor’s Code of Conduct. Executive Order 1980-18, the 4 Pa. Code §7.153(b), shall apply. 

g. "Non-bid Basis" means a contract awarded or executed by the Commonwealth with 

Contractor without seeking bids or proposals from any other potential bidder or offeror. 

2. In furtherance of this policy, Contractor agrees to the following: 

a. Contractor shall maintain the highest standards of honesty and integrity during the performance of 

this contract and shall take no action in violation of state or federal laws or regulations or any other 

applicable laws or regulations, or other requirements applicable to Contractor or that govern 

contracting or procurement with the Commonwealth. 

b. Contractor shall establish and implement a written business integrity policy, which includes, at a 

minimum, the requirements of these provisions as they relate to the Contractor activity with the 

Commonwealth and Commonwealth employees and which is made known to all Contractor 

employees. Posting these Contractor Integrity Provisions conspicuously in easily-accessible and well-

lighted places customarily frequented by employees and at or near where the contract services are 

performed shall satisfy this requirement. 
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c. Contractor, its affiliates, agents, employees and anyone in privity with Contractor shall not accept, 

agree to give, offer, confer, or agree to confer or promise to confer, directly or indirectly, any gratuity 

or pecuniary benefit to any person, or to influence or attempt to influence any person in violation of 

any federal or state law, regulation, executive order of the Governor of Pennsylvania, statement of 

policy, management directive or any other published standard of the Commonwealth in connection 

with performance of work under this contract, except as provided in this contract. 

d. Contractor shall not have a financial interest in any other contractor, subcontractor, or supplier 

providing services, labor, or material under this contract, unless the financial interest is disclosed to the 

Commonwealth in writing and the Commonwealth consents to Contractor's financial interest prior to 

Commonwealth execution of the contract. Contractor shall disclose the financial interest to the 

Commonwealth at the time of bid or proposal submission, or if no bids or proposals are solicited, no 

later than Contractor's submission of the contract signed by Contractor. 

e. Contractor certifies to the best of its knowledge and belief that within the last five (5) years 

Contractor or Contractor Related Parties have not: 

(1) been indicted or convicted of a crime involving moral turpitude or business honesty or integrity in 

any jurisdiction; 

(2) been suspended, debarred or otherwise disqualified from entering into any contract with any 

governmental agency; 

(3) had any business license or professional license suspended or revoked; 

(4) had any sanction or finding of fact imposed as a result of a judicial or administrative proceeding 

related to fraud, extortion, bribery, bid rigging, embezzlement, misrepresentation or anti-trust; and 

(5) been, and is not currently, the subject of a criminal investigation by any federal, state or local  

prosecuting or investigative agency and/or civil anti-trust investigation by any federal, state or local  

prosecuting or investigative agency. 

If Contractor cannot so certify to the above, then it must submit along with its bid, proposal or contract 

a written explanation of why such certification cannot be made and the Commonwealth will determine 

whether a contract may be entered into with the Contractor. The Contractor's obligation pursuant to 

this certification is ongoing from and after the effective date of the contract through the termination 

date thereof. Accordingly, the Contractor shall have an obligation to immediately notify the 

Commonwealth in writing if at any time during the term of the contract if becomes aware of any event 

which would cause the Contractor's certification or explanation to change. Contractor acknowledges 

that the Commonwealth may, in its sole discretion, terminate the contract for cause if it learns that any 

of the certifications made herein are currently false due to intervening factual circumstances or were 

false or should have been known to be false when entering into the contract. 

f. Contractor shall comply with the requirements of the Lobbying Disclosure Act (65 Pa.C.S. 

§13A01 et seq.) regardless of the method of award. If this contract was awarded on a Non-bid Basis, 

Contractor must also comply with the requirements of the Section 1641 of the Pennsylvania Election 

Code (25 P.S. §3260a). 

g. When Contractor has reason to believe that any breach of ethical standards as set forth in law, the 

Governor's Code of Conduct, or these Contractor Integrity Provisions has occurred or may occur, 

including but not limited to contact by a Commonwealth officer or employee which, if acted upon, 

would violate such ethical standards, Contractor shall immediately notify the Commonwealth 

contracting officer or the Office of the State Inspector General in writing. 
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h. Contractor, by submission of its bid or proposal and/or execution of this contract and by the 

submission of any bills, invoices or requests for payment pursuant to the contract, certifies and 

represents that it has not violated any of these Contractor Integrity Provisions in connection with the 

submission of the bid or proposal, during any contract negotiations or during the term of the contract, 

to include any extensions thereof. Contractor shall immediately notify the Commonwealth in writing 

of any actions for occurrences that would result in a violation of these Contractor Integrity Provisions. 

Contractor agrees to reimburse the Commonwealth for the reasonable costs of investigation incurred 

by the Office of the State Inspector General for investigations of the Contractor's compliance with the 

terms of this or any other agreement between the Contractor and the Commonwealth that results in the 

suspension or debarment of the Contractor. Contractor shall not be responsible for investigative costs 

for investigations that do not result in the Contractor's suspension or debarment. 

i. Contractor shall cooperate with the Office of the State Inspector General in its investigation of any 

alleged Commonwealth agency or employee breach of ethical standards and any alleged Contractor 

non-compliance with these Contractor Integrity Provisions. Contractor agrees to make identified 

Contractor employees available for interviews at reasonable times and places. Contractor, upon the 

inquiry or request of an Inspector General, shall provide, or if appropriate, make promptly available for 

inspection or copying, any information of any type or form deemed relevant by the Office of the State 

Inspector General to Contractor's integrity and compliance with these provisions. Such information 

may include, but shall not be limited to, Contractor's business or financial records, documents or files 

of any type or form that refer to or concern this contract. Contractor shall incorporate this paragraph in 

any agreement, contract or subcontract it enters into in the course of the performance of this 

contract/agreement solely for the purpose of obtaining subcontractor compliance with this provision. 

The incorporation of this provision in a subcontract shall not create privity of contract between the 

Commonwealth and any such subcontractor, and no third party beneficiaries shall be created thereby. 

j. For violation of any of these Contractor Integrity Provisions, the Commonwealth may terminate this 

and any other contract with Contractor, claim liquidated damages in an amount equal to the value of 

anything received in breach of these Provisions, claim damages for all additional costs and expenses 

incurred in obtaining another contractor to complete performance under this contract, and debar and 

suspend Contractor from doing business with the Commonwealth. These rights and remedies are 

cumulative, and the use or non-use of any one shall not preclude the use of all or any other. These 

rights and remedies are in addition to those the Commonwealth may have under law, statute, 

regulation, or otherwise. 

19. The Commonwealth will not be obligated to pay for services or goods provided without a fully executed agreement. 

20. Offset Provision. The Grantee agrees that the Commonwealth may set off the amount of any state tax liability or other 

obligation of the Grantee or its subsidiaries to the Commonwealth against any payments due the Grantee under any contract 

with the Commonwealth. 

21. Contractor Responsibility Provisions. 

For the purpose of these provisions, the term contractor is defined as any person, including, but not limited to, a bidder, offeror, loan 

recipient, grantee or lessor, who has furnished or performed or seeks to furnish or perform, goods, supplies, services, leased space, 

construction or other activity, under a contract, grant, lease, purchase order or reimbursement agreement with the Commonwealth of 

Pennsylvania (Commonwealth). The term contractor includes a permittee, licensee, or any agency, political subdivision, 

instrumentality, public authority, or other public entity in the Commonwealth. 

1. The Contractor certifies, in writing, for itself and its subcontractors required to be disclosed or approved by the 

Commonwealth, that as of the date of its execution of this Bid/Contract, that neither the Contractor, nor any such 

subcontractors, are under suspension or debarment by the Commonwealth or any governmental entity, instrumentality, or 

authority and, if the Contractor cannot so certify, then it agrees to submit, along with its Bid/Contract, a written explanation 

of why such certification cannot be made. 
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2. The Contractor also certifies, in writing, that as of the date of its execution of this Bid/Contract it has no tax liabilities or 

other Commonwealth obligations, or has filed a timely administrative or judicial appeal if such liabilities or obligations 

exist, or is subject to a duly approved deferred payment plan if such liabilities exist. 

3. The Contractor's obligations pursuant to these provisions are ongoing from and after the effective date of the Contract 

through the termination date thereof. Accordingly, the Contractor shall have an obligation to inform the Commonwealth if, 

at any time during the term of the Contract, it becomes delinquent in the payment of taxes, or other Commonwealth 

obligations, or if it or, to the best knowledge of the Contractor, any of its subcontractors are suspended or debarred by the 

Commonwealth, the federal government, or any other state or governmental entity. Such notification shall be made within 

15 days of the date of suspension or debarment. 

4. The failure of the Contractor to notify the Commonwealth of its suspension or debarment by the Commonwealth, any other 

state, or the federal government shall constitute an event of default of the Contract with the Commonwealth. 

5. The Contractor agrees to reimburse the Commonwealth for the reasonable costs of investigation incurred by the Office of 

State Inspector General for investigations of the Contractor’s compliance with the terms of this or any other agreement 

between the Contractor and the Commonwealth that results in the suspension or debarment of the contractor. Such costs 

shall include, but shall not be limited to, salaries of investigators, including overtime; travel and lodging expenses; and 

expert witness and documentary fees. The Contractor shall not be responsible for investigative costs for investigations that 

do not result in the Contractor's suspension or debarment. 

6. The contractor may obtain a current list of suspended and debarred Commonwealth contractors by either searching the 

Internet at http://www.dgs.state.pa.us/ or contacting the: 

Department of General Services 

Office of Chief Counsel 

603 North Office Building 

Harrisburg, PA 17125 

Telephone No: (717) 783-6472 

FAX No: (717) 787-9138 

22. Provisions concerning the Americans with Disabilities Act. During the terms of this agreement, the Grantee agrees as 

follows: 

a. Pursuant to federal regulations promulgated under the authority of THE AMERICANS WITH DISABILITIES 

ACT, 28 C.F.R. §35.101 et seq., the Grantee understands and agrees that no individual with an disability shall, on 

the basis of the disability, be excluded from participation in this agreement or from activities provided for under this 

agreement. As a condition of accepting and executing this agreement, the Grantee agrees to comply with the 

"General Prohibitions Against Discrimination," 28 C.F.R. §35.130, and all other regulations promulgated under Title 

II of The Americans With Disabilities Act which are applicable to the benefits, services, programs, and activities 

provided by the Commonwealth of Pennsylvania through grants with outside Grantees. 

b. The Grantee shall be responsible for and agrees to indemnify and hold harmless the Commonwealth of Pennsylvania 

from all losses, damages, expenses, claims, demands, suits, and actions brought by any party against the 

Commonwealth of Pennsylvania as a result of the Grantee's failure to comply with the provisions of paragraph a., 

above. 

23. Integration Clause. This agreement and attachments hereto constitute the entire agreement between the parties. No agent, 

representative, employee or officer of either the Commonwealth or the Grantee has authority to make, or has made, any 

statement, agreement or representation, oral or written, in connection with this agreement, which in any way can be deemed 

to modify, add to or detract from, or otherwise change or alter its terms and conditions. No negotiations between the parties, 

nor any custom or usage, shall be permitted to modify or contradict any of the terms and conditions of this agreement. 

Except as set forth in this agreement, no modifications, alterations, or changes to this agreement or any of its terms shall be 

valid or binding unless accomplished by a written amendment signed by both parties. All such amendments or modifications 

will be made using the appropriate Commonwealth form. 

Updated 8/31/18 
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24. Donation of Excess Prepared Food Clause. The Grantee agrees to make a good faith effort to donate to a nonprofit 

organization for ultimate free distribution to needy individuals any apparently wholesome food or grocery products 

apparently fit for human consumption which are not consumed at the Commonwealth function. A good faith effort includes, 

but is not limited to, contacting one or more of the entities appearing on the referral listing maintained by the Department of 

Agriculture. Grantee is hereby put on notice that liability will not attach if the Grantee complies with 42 PA. C.S. §8338. 

25. Automated Clearing House Payment 

a. The Commonwealth will make payments to the recipient through ACH. Within 10 days of the grant award, the 

recipient must submit or must have already submitted its ACH and electronic addenda information, if desired, to the 

commonwealth’s Payable Service Center, Vendor Data Management Unit at 717-214-0140 (FAX) or by mail to the 

Office of Comptroller Operations, Bureau of Payable Services, Payable Service Center, Vendor Data Management 
th 

Unit, 555 Walnut Street – 9 Floor, Harrisburg, PA 17101. 

b. The recipient must submit a unique invoice number with each invoice submitted. The unique invoice number will be 

listed on the Commonwealth’s ACH remittance advice to enable the recipient to properly apply the state agency’s 
payment to the respective invoice or program. 

c. It is the responsibility of the recipient to ensure that the ACH information contained in the Commonwealth’s Central 

Vendor Master File is accurate and complete. Failure to maintain accurate and complete information may result in 

delays in payments. 

26. Right to Know Law 

a. Grantee or Subgrantee understands that this agreement and records related to or arising out of the Grant Agreement 

are subject to requests made pursuant to the Pennsylvania Right-to-Know Law, 65 P.S. §§ 67.101-3104, (“RTKL”). 
For the purpose of these provisions, the term “the Commonwealth” shall refer to the granting Commonwealth 
agency. 

b. If the Commonwealth needs the Grantee’s or Subgrantee’s assistance in any matter arising out of the RTKL related 
to this agreement, it shall notify the Grantee or Subgrantee using the legal contact information provided in the Grant 

Agreement. The Grantee or Subgrantee, at any time, may designate a different contact for such purpose upon 

reasonable prior written notice to the Commonwealth. 

c. Upon written notification from the Commonwealth that it requires Grantee’s or Subgrantee’s assistance in 
responding to a request under the RTKL for information related to this agreement that may be in Grantee’s or 
Subgrantee’s possession, constituting, or alleged to constitute, a public record in accordance with the RTKL 
(“Requested Information”), Grantee or Subgrantee shall: 

(1) Provide the Commonwealth, within ten (10) calendar days after receipt of written notification, 

access to, and copies of, any document or information in Grantee’s or Subgrantee’s possession 

arising out of this agreement that the Commonwealth reasonably believes is Requested 

Information and may be a public record under the RTKL; and 

(2) Provide such other assistance as the Commonwealth may reasonably request, in order to comply 

with the RTKL with respect to this agreement. 

d. If Grantee or Subgrantee considers the Requested Information to include a request for a Trade Secret or Confidential 

Proprietary Information, as those terms are defined by the RTKL, or other information that Grantee or Subgrantee 

considers exempt from production under the RTKL, Grantee or Subgrantee must notify the Commonwealth and 

provide, within seven (7) calendar days of receiving the written notification, a written statement signed by a 

representative of Grantee or Subgrantee explaining why the requested material is exempt from public disclosure 

under the RTKL. 
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e. The Commonwealth will rely upon the written statement from Grantee or Subgrantee in denying a RTKL request for 

the Requested Information unless the Commonwealth determines that the Requested Information is clearly not 

protected from disclosure under the RTKL. Should the Commonwealth determine that the Requested Information is 

clearly not exempt from disclosure, Grantee or Subgrantee shall provide the Requested Information within five (5) 

business days of receipt of written notification of the Commonwealth’s determination. 

f. If Grantee or Subgrantee fails to provide the Requested Information within the time period required by these 

provisions, Grantee or Subgrantee shall indemnify and hold the Commonwealth harmless for any damages, 

penalties, costs, detriment or harm that the Commonwealth may incur as a result of Grantee’s or Subgrantee’s 
failure, including any statutory damages assessed against the Commonwealth. 

g. The Commonwealth will reimburse Grantee or Subgrantee for any costs associated with complying with these 

provisions only to the extent allowed under the fee schedule established by the office of Open Records or as 

otherwise provided by the RTKL if the fee schedule is inapplicable. 

h. Grantee or Subgrantee may file a legal challenge to any Commonwealth decision to release a record to the public 

with the Office of Open Records, or in the Pennsylvania Courts, however, Grantee or Subgrantee shall indemnify 

the Commonwealth for any legal expenses incurred by the Commonwealth as a result of such a challenge and shall 

hold the Commonwealth harmless for any damages, penalties, costs, detriment or harm that the Commonwealth may 

incur as a result of Grantee’s or Subgrantee’s failure, including any statutory damages assessed against the 

Commonwealth, regardless of the outcome of such legal challenge. As between the parties, Grantee or Subgrantee 

agrees to waive all rights or remedies that may be available to it as a result of the Commonwealth’s disclosure of 
Requested Information pursuant to the RTKL. 

i. The Grantee’s or Subgrantee’s duties relating to the RTKL are continuing duties that survive the expiration of this 

agreement and shall continue as long as the Grantee or Subgrantee has Requested Information in its possession. 

27. AUDIT REQUIREMENTS. 

The Department of Education shall have the right to audit or investigate the provision of services and the expenditure of 

funds under this agreement and/or to ensure the Grantee’s compliance with any provision of state or federal laws. Grantee 

will fully cooperate with any such audit or investigation, including without limitation by providing representatives of the 

Department with full and complete access to the facility and records of the Grantee and to interview any employees/students 

of the Grantee in connection with such audit or investigation. 

The following applies to federal grant awards:  Grantee must comply with all applicable federal and state grant requirements 

including The Single Audit Act Amendments of 1996; 2 CFR Part 200 as amended; and any other applicable law or 

regulation, and any amendment to such other applicable law or regulation that may be enacted or promulgated by the federal 

government. 

If the Grantee is a local government or non-profit organization that expends $750,000 or more in federal awards during its 

fiscal year, Grantee is required to provide the appropriate single or program specific audit in accordance with the provisions 

outlined in 2 CFR Part 200.501. 

If Grantee expends total federal awards of less than the threshold established by 2 CFR 200.501, it is exempt from federal 

audit requirements for that year, but records must be available for review or audit by appropriate officials (or designees) of 

the federal agency, pass-through entity, and Government Accountability Office (GAO). 
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If Grantee is a for-profit entity, it is not subject to the auditing and reporting requirements of 2 CFR Part 200, Subpart F-

Audit Requirements (Subpart F). However, the pass-through commonwealth agency is responsible for establishing 

requirements, as necessary, to ensure compliance by for-profit subrecipients. The contract with the for-profit subrecipient 

should describe applicable compliance requirements and the for-profit subrecipient's compliance responsibility. Methods to 

ensure compliance for federal awards made to for-profit subrecipients may include preaward audits, monitoring during the 

contract and post-award audits. The post-award audits may be in the form of a financial audit in accordance with 

Government Auditing Standards, a single audit report or program-specific audit report in accordance with Subpart F. 

However, these post-award audits must be submitted directly to the affected commonwealth agency that provided the 

funding. Only single audit reports for local governmental and non-profit subrecipients are electronically submitted to the 

Federal Audit Clearinghouse. 

In instances where a federal program-specific audit guide is available, the audit report package for a program-specific audit 

may be different and should be prepared in accordance with the appropriate audit guide, Government Auditing Standards, and 

Subpart F. 

In addition to the requirements of Subpart F, commonwealth agencies may require that the single audit reporting packages 

include additional components in the SEFA, or supplemental schedules, as identified through the respective grant agreement. 

Grantee must submit an electronic copy of the audit report package to the Federal Audit Clearinghouse, which shall include 

the elements outlined in Subpart F. 

The subrecipients must send a copy of the confirmation from the Federal Audit Clearinghouse to the resource account RA-

BOASinqleAudit@pa.gov. 

Grantee is responsible for obtaining the necessary audit and securing the services of a certified public accountant or 

independent governmental auditor. 

The commonwealth reserves the right for federal and state agencies or their authorized representatives to perform additional 

audits of a financial or performance nature, if deemed necessary by commonwealth or federal agencies. Any such additional 

audit work will rely on work already performed by the Grantee's auditor and the costs for any additional work performed by 

the federal or state agencies will be borne by those agencies at no additional expense to the Grantee. 

Audit documentation and audit reports must be retained by the Grantee's auditor for a minimum of five years from the date 

of issuance of the audit report, unless Grantee's auditor is notified in writing by the commonwealth, the cognizant federal 

agency for audit, or the oversight federal agency for audit to extend the retention period. Audit documentation will be made 

available upon request to authorized representatives of the commonwealth, the cognizant federal agency for audit, the 

oversight federal agency for audit, the federal funding agency, or the GAO. 

28. PRO-CHILDREN ACT OF 1994. 

If this grant provides payments of federal funds to the Grantee, pursuant to the Pro-Children Act of 1994, 20 U.S.C. §6081 

et. seq., the Grantee assures that: 

a. The Grantee prohibits smoking within any indoor facility owned or leased or granted for and utilized by the Grantee for 

the routine or regular kindergarten, elementary, or secondary education or library services to children; and 

b. The Grantee prohibits smoking within any indoor facility (or portion thereof) owned or leased or granted for by the 

Grantee for the provision by the Grantee of regular or routine health care or day care or early childhood development 

(Head Start) services to children or for the use of the employees of the Grantee who provide such services, except that 

this subsection shall not apply to: 

(i) any portion of such facility that is used for inpatient hospital treatment of individuals dependent on, or 

addicted to, drugs or alcohol; and 

(ii.) any private residence. 

Updated 8/31/18 
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31. 
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FEDERAL ASSURANCE CLAUSE. 

If this grant provides payments of federal funds to the Grantee, the following clause will apply:  Grantee's activities under 

this grant shall be carried out on a nondiscriminatory basis in accordance with 34 CFR Parts 100, 104 and 106 and 45 CFR 

Part 90 (relating to nondiscrimination on the basis of race, color, national origin, sex, handicap or age), the Civil Rights Act 

of 1870, as amended (42 U.S.C. §§1981 et seq.) and the Federal Age Discrimination Act of 1975, as amended (42 U.S.C. 

§§6101-6107), and shall be carried out in accordance with the Fair Labor Standards Act (29 U.S.C. §§201-219), Uniform 

Relocation Assistance and Real Property Acquisition Act of 1970 (42 U.S.C. §4601 et. seq.), Equal Pay Act (29 U.S.C. 

§206), 34 CFR Parts 76, 80, 82, 98 and 99, and Office of Management and Budget Circulars A-87, A-102, A-110, A-128 and 

A-133, as applicable. Grantee certifies that it is acting in compliance with the provisions of 34 CFR Part 85 (relating to 

debarment and suspension), 20 U.S.C. §3224(a) (relating to drug and alcohol abuse prevention programs), and 31 U.S.C. 

§1352 (relating to lobbying). The above required certification shall be in such manner as required by applicable law. If 

Grantee is a school district, intermediate unit, area vocational-technical school, or other local educational agency or a state or 

public agency, it further assures that its employees and officials, whose principal employment is in connection with an 

activity funded with federal grant money, shall not engage in any political activity barred by the Hatch Act, 5 U.S.C. §§1501 

et seq. 

GUN FREE SCHOOLS. 

As required by the Gun Free Schools Act, 20 U.S.C. §7151, the Grantee assures that, as a condition of receiving funds under 

this contract, it is complying with 24 P.S. §13-1317.2. 

LOBBYING CERTIFICATION. 

The following applies if this grant provides payment over $100,000 of federal funds to the Grantee: The Grantee certifies, to 

the best of its knowledge and belief, that: 

a. No federal appropriated funds have been paid or will be paid, by or on behalf of the Grantee to any person for 

influencing or attempting to influence an officer or employee of any agency, a member of Congress, an officer or 

employee of Congress, or an employee of a member of Congress in connection with the awarding of any federal 

grant, the making of any federal grant, the making of any federal loan, the entering into of any cooperative 

agreement, and the extension, continuation, renewal, amendment, or modification of any federal grant, grant, loan, 

or cooperative agreement. 

b. If any funds other than federal appropriated funds have been paid or will be paid to any person for influencing or 

attempting to influence an officer or employee of any agency, a member of Congress, an officer or employee of 

Congress, or an employee of a member of Congress in connection with this federal grant, loan, or cooperative 

agreement, the Grantee shall complete and submit Standard Form-LLL, “Disclosure of Lobbying Activities,” in 
accordance with its instructions. 

c. The Grantee shall require that the language of this certification be included in the award documents for all 

subawards at all tiers (including subgrants, and grants under grants, loans, and cooperative agreements) and that all 

subrecipients shall certify and disclose accordingly. 

This certification is a material representation of fact upon which reliance was placed when this transaction was made or 

entered into. Submission of this certification is a prerequisite for making or entering into this transaction imposed under 31 

U.S.C. §1352. Any person who fails to file the required certification shall be subject to a civil penalty of not less than 

$10,000 and not more than $100,000 for such failure. 

Updated 8/31/18 
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32. FEDERAL FUNDING ACCOUNTABILITY AND TRANSPARENCY ACT PROVISIONS 

A. Registration and Identification Information 

Grantee must maintain current registration in the Central Grantee Registration (www.ccr.gov) at all times during which they 

have active federal awards funded pursuant to this agreement. A Dun and Bradstreet Data Universal Numbering System 

(DUNS) Number (www.dnb.com) is one of the requirements for registration in the Central Grantee Registration. 

Grantee must provide its assigned DUNS number, and DUNS + 4 number if applicable, to the Commonwealth along with 

Grantee’s return of the signed grant agreement. The Commonwealth will not process this grant until such time that Grantee 

provides this information. 

B. Primary Location 

Grantee must provide to the Commonwealth the primary location of performance under the award, including the city, State, 

and zip+4. If performance is to occur in multiple locations, then Grantee must list the location where the most amount of the 

grant award is to be expended pursuant to this grant agreement. 

Grantee must provide this information to the Commonwealth along with Grantee’s return of the signed grant agreement. The 

Commonwealth will not process this grant until such time that Grantee provides this information. 

C. Compensation of Officers 

Grantee must provide to the Commonwealth the names and total compensation of the five most highly compensated officers 

of the entity if— 

(i) the entity in the preceding fiscal year received— 

(I) 80 percent or more of its annual gross revenues in Federal awards; and 

(II) $25,000,000 or more in annual gross revenues from Federal awards: and 

(ii) the public does not have access to information about the compensation of the senior executives of the entity through 

periodic reports filed under section 13(a) or 15(d) of the Securities Exchanges Act of 1934 (15 U.S.C. 78m(a), 78o(d)) or 

section 6104 of the Internal Revenue Code of 1986. 

If the Grantee does not meet the conditions listed above, then it must specifically affirm to the Commonwealth that the 

requirements of this clause are inapplicable to the Grantee. 

Grantee must provide information responding to this question along with Grantee’s return of the signed grant agreement. 
The Commonwealth will not process this grant until such time that Grantee provides such information responding to this 

question. 

33. TRANSPORTATION, LODGING AND SUBSISTENCE. Transportation, lodging and subsistence expenses incurred 

under this Agreement shall be reimbursed at state rates as per Management Directive 230.10 

34. SIGNATURES. This Agreement may be executed in multiple counterparts, each of which shall be deemed an original and 

all of which shall together constitute one and the same instrument. Execution by the Commonwealth shall not be complete unless the 

Agreement bears all the signature approvals of duly authorized representatives of each and every Commonwealth office designated on 

the signature page. This Agreement, agreements ancillary to this Agreement, and related documents to be entered into in connection 

with this Agreement will be considered duly executed and delivered by any party affixing its electronic signature to an electronic file 

of the contract via the Department’s e-grants system, or when the signature of a party is delivered by facsimile transmission or 

delivered by scanned image (e.g. .pdf or .tiff file extension name) as an attachment to electronic mail (email). 

Updated 8/31/18 
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35. ADDITIONAL TERMS AND CONDITIONS. 

A. The Grantee shall be liable for all disallowed costs, as determined during program audits or reviews, or as 

otherwise determined. The Grantee shall be liable for any payments made to, or for, any participants 

determined ineligible during program audits or reviews, or as otherwise determined. 

B. The Grantee shall administer grant equipment, materials and supplies purchased with the funds provided by 

this Grant Agreement and use the funds provided hereunder for the purposes stated in the Agreement and in 

accordance with the applicable Federal and state laws and regulations and the most current program 

guidelines issued by Commonwealth. Without limitation of the foregoing, Grantee shall comply with all 

federal regulations concerning the use of funds or property purchased with federal funds, including 34 

C.F.R. §§74.31through 74.37 (concerning the management and disposition of property charged to a project 

supported by a Federal award). 

C. The Grantee and the Commonwealth recognize that in actual economic practice, overcharges by the 

Grantee’s suppliers resulting from violations of state and Federal antitrust laws are in fact borne by the 

Commonwealth. As part of the consideration for the award of this agreement, and intending to be legally 

bound, the Grantee assigns to the Commonwealth all right, title and interest in and to any claims the 

Grantee now has or may hereafter acquire under state or Federal antitrust laws relating to the goods or 

services which are the subject of this agreement. 

D. Environmental Protection:  In carrying out this Agreement, the Grantee shall minimize pollution and shall 

strictly comply with all applicable environmental laws and regulations. (Clean Streams Law, Act of June 

22, 1937, P.L. 1987, as amended; the Solid Waste Management Act, Act of July 7, 1980, P.L. 380, as 

amended; and the Dam Safety and Encroachments Act of November 26, 1978, P.L. 1375, as amended) 

(This clause does not apply to any project that does not have an environmental component). 

E. In addition to any other notice required hereunder, the Grantee shall notify the Department’s Division of 
Procurements and Grants in the event of Grantee debarment or suspension by any agency or department of 

the federal government or by any other state. 

Updated 8/31/18 



  
 

 

    

    

   

  

    
   

  

  
  

       
  

  
    

 

  

   
   

    
 

   

     
   

 

    
       

   
   

  
        

     
 

       
 

CUSD  - CUSA Chiller Replacement 
100% BID SET 

SECTION 011200 - MULTIPLE CONTRACT SUMMARY 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes a summary of each contract, including responsibilities for coordination and 
temporary facilities and controls. 

B. Specific requirements for Work of each contract are also indicated in individual Specification 
Sections and on Drawings. 

C. Related Requirements: 
1. Section 013100 "Project Management and Coordination" for general coordination 

requirements. 

1.3 DEFINITIONS 

A. Permanent Enclosure: As determined by Architect, the condition at which roofing is insulated 
and weathertight; exterior walls are insulated and weathertight; and openings are closed with 
permanent construction or substantial temporary closures equivalent in weather protection to 
permanent construction. 

1.4 GENERAL REQUIREMENTS OF CONTRACTS 

A. Extent of Contract: Unless the Agreement contains a more specific description of the Work of 
each Contract, requirements indicated on Drawings and in Specification Sections determine 
which contract includes a specific element of Project. 

1. Unless otherwise indicated, the work described in this Section for each contract shall be 
complete systems and assemblies, including products, components, accessories, and 
installation required by the Contract Documents. 

2. Blocking, backing panels, sleeves, and metal fabrication supports for the work of each 
contract shall be the work of the General Construction Contract 

3. Furnishing of access panels for the work of each contract shall be the work of each 
contract for its own work. Installation of access panels shall be the work of the General 
Construction Contract 

4. Equipment pads for the work of each contract shall be the work of the General 
Construction Contract 

MULTIPLE CONTRACT SUMMARY 011200 - 1 
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CUSD  - CUSA Chiller Replacement 
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5. Roof-mounted equipment curbs for the work of each contract shall be the work of the 
General Construction Contract 

6. Painting for the work of each contract shall be the work of the General Construction 
Contract 

7. Cutting and Patching: Provided under each contract for its own work 
8. Through-penetration firestopping for the work of each contract shall be provided by each 

contract for its own work. 
9. Contractors' Startup Construction Schedule: Within five working days after startup 

horizontal bar-chart-type construction schedules submittal has been received from Project 
coordinator, submit a matching startup horizontal bar-chart schedule showing 
construction operations sequenced and coordinated with overall construction. 

B. Substitutions: Each contractor shall cooperate with other contractors involved to coordinate 
approved substitutions with remainder of the work. 

C. Temporary Facilities and Controls: In addition to specific responsibilities for temporary 
facilities and controls indicated in this Section and in Section 015000 "Temporary Facilities and 
Controls," each contractor is responsible for the following: 

1. Installation, operation, maintenance, and removal of each temporary facility necessary for 
its own normal construction activity, and costs and use charges associated with each 
facility, except as otherwise provided for in this Section. 

D. Close-out Procedures: Each Prime Contractor shall be responsible for: 

a. Preparation and submission of Project Record Documents (as-builts, record 
specifications, record shop drawings, etc.) for work completed. 

b. Preparation and submission of operation and maintenance manuals. 
c. Scheduling and conducting Owner’s training, and submitting record of training for 

materials and systems as specified. 
d. Assembly and submission of extra materials and attic stock to Owner. 
e. Preparation and submission of warranties, emergency contact information, and 

service contact information. 

GENERAL CONSTRUCTION CONTRACT – NOT INCLUDED 

A. Work of the General Construction Contract includes, but not limited to, the following: 

1. Provide photographic documentation. 
2. Provide quality-assurance and quality-control services 
3. Environmental protection. 

MULTIPLE CONTRACT SUMMARY 011200 - 2 
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1.6 MECHANICAL CONTRACT 

A. Work of the MECHANICAL Contract includes, but is not limited to, the following: 
1. New Chiller 
2. Chiller instrumentation and controls tie in to existing BAS. 
3. HVAC testing, adjusting, and balancing. 
4. New chilled water piping and tie in, modifications to chilled water system. 
5. Mechanical connections to equipment furnished by the General Construction Contract 

Electrical Contract. 
6. Removal of existing gas piping and service, 
7. New gas service, new gas piping to HVAC equipment 

1.7 ELECTRICAL CONTRACT 

A. Work of the Electrical Contract includes, but is not limited to, the following: 
1. New distribution panel 
2. Electrical connections to equipment furnished by the HVAC Contract. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 011200 
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SECTION 012500 - SUBSTITUTION PROCEDURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for substitutions. 

B. Related Requirements: 
1. Section 016000 "Product Requirements" for requirements for submitting comparable 

product submittals for products by listed manufacturers. 

1.3 DEFINITIONS 

A. Substitutions: Changes in products, materials, equipment, and methods of construction from 
those required by the Contract Documents. 

1. Substitutions for Cause: Changes proposed by Contractor that are required due to 
changed Project conditions, such as unavailability of product, regulatory changes, or 
unavailability of required warranty terms. 

2. Substitutions for Convenience: Changes proposed by Contractor or Owner that are not 
required to meet other Project requirements but may offer advantage to Contractor or 
Owner. 

1.4 ACTION SUBMITTALS 

A. Substitution Requests: Submit documentation identifying product or fabrication or installation 
method to be replaced. Include Specification Section number and title and Drawing numbers 
and titles. 

1. Substitution Request Form: Use form acceptable to Architect. 
2. Documentation: Show compliance with requirements for substitutions and the following, 

as applicable: 

a. Statement indicating why specified product or fabrication or installation method 
cannot be provided, if applicable. 

b. Coordination of information, including a list of changes or revisions needed to 
other parts of the Work and to construction performed by Owner and separate 
contractors that will be necessary to accommodate proposed substitution. 

SUBSTITUTION PROCEDURES 012500 - 1 
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c. Product Data, including drawings and descriptions of products and fabrication and 
installation procedures. 

d. Samples, where applicable or requested. 
e. Certificates and qualification data, where applicable or requested. 
f. Material test reports from a qualified testing agency, indicating and interpreting 

test results for compliance with requirements indicated. 
g. Cost information, including a proposal of change, if any, in the Contract Sum. 
h. Contractor's certification that proposed substitution complies with requirements in 

the Contract Documents, except as indicated in substitution request, is compatible 
with related materials and is appropriate for applications indicated. 

3. Architect's Action: If necessary, Architect will request additional information or 
documentation for evaluation within seven days of receipt of a request for substitution. 
Architect will notify Contractor of acceptance or rejection of proposed substitution within 
15 days of receipt of request, or seven days of receipt of additional information or 
documentation, whichever is later. 

a. Forms of Acceptance: Change Order, Construction Change Directive, or 
Architect's Supplemental Instructions for minor changes in the Work. 

b. Use product specified if Architect does not issue a decision on use of a proposed 
substitution within time allocated. 

1.5 QUALITY ASSURANCE 

A. Compatibility of Substitutions: Investigate and document compatibility of proposed substitution 
with related products and materials. Engage a qualified testing agency to perform compatibility 
tests recommended by manufacturers. 

1.6 PROCEDURES 

A. Coordination: Revise or adjust affected work as necessary to integrate work of the approved 
substitutions. 

1.7 SUBSTITUTIONS 

A. Substitutions for Cause: Submit requests for substitution immediately on discovery of need for 
change, but not later than 15 days prior to time required for preparation and review of related 
submittals. 

1. Conditions: Architect will consider Contractor's request for substitution when the 
following conditions are satisfied. If the following conditions are not satisfied, Architect 
will return requests without action, except to record noncompliance with these 
requirements: 

a. Requested substitution is consistent with the Contract Documents and will produce 
indicated results. 

b. Requested substitution will not adversely affect Contractor's construction schedule. 

SUBSTITUTION PROCEDURES 012500 - 2 
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c. Requested substitution has received necessary approvals of authorities having 
jurisdiction. 

d. Requested substitution is compatible with other portions of the Work. 
e. Requested substitution has been coordinated with other portions of the Work. 
f. Requested substitution provides specified warranty. 
g. If requested substitution involves more than one contractor, requested substitution 

has been coordinated with other portions of the Work, is uniform and consistent, is 
compatible with other products, and is acceptable to all contractors involved. 

B. Substitutions for Convenience: Architect will consider requests for substitution if received 
within 60 days after the Notice to Proceed Requests received after that time may be considered 
or rejected at discretion of Architect. 

1. Conditions: Architect will consider Contractor's request for substitution when the 
following conditions are satisfied. If the following conditions are not satisfied, Architect 
will return requests without action, except to record noncompliance with these 
requirements: 

a. Requested substitution offers Owner a substantial advantage in cost, time, energy 
conservation, or other considerations, after deducting additional responsibilities 
Owner must assume. Owner's additional responsibilities may include 
compensation to Architect for redesign and evaluation services, increased cost of 
other construction by Owner, and similar considerations. 

b. Requested substitution does not require extensive revisions to the Contract 
Documents. 

c. Requested substitution is consistent with the Contract Documents and will produce 
indicated results. 

d. Substitution request is fully documented and properly submitted. 
e. Requested substitution is compatible with other portions of the Work. 
f. Requested substitution has been coordinated with other portions of the Work. 
g. Requested substitution provides specified warranty. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 012500 
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SECTION 012600 - CONTRACT MODIFICATION PROCEDURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for handling and processing 
Contract modifications. 

B. Related Requirements: 

1. Section 012500 "Substitution Procedures" for administrative procedures for handling 
requests for substitutions made after the Contract award. 

2. Section 013100 "Project Management and Coordination" for requirements for forms for 
contract modifications provided as part of web-based Project management software. 

1.3 MINOR CHANGES IN THE WORK 

A. Architect will issue supplemental instructions authorizing minor changes in the Work, not 
involving adjustment to the Contract Sum or the Contract Time, on AIA Document G710. 

1.4 PROPOSAL REQUESTS 

A. Owner-Initiated Proposal Requests: Architect will issue a detailed description of proposed 
changes in the Work that may require adjustment to the Contract Sum or the Contract Time. If 
necessary, the description will include supplemental or revised Drawings and Specifications. 

1. Work Change Proposal Requests issued by Architect are not instructions either to stop 
work in progress or to execute the proposed change. 

2. Within 10 days, when not otherwise specified after receipt of Proposal Request, submit a 
quotation estimating cost adjustments to the Contract Sum and the Contract Time 
necessary to execute the change. 

a. Include a list of quantities of products required or eliminated and unit costs, with 
total amount of purchases and credits to be made. If requested, furnish survey data 
to substantiate quantities. 

b. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade 
discounts. 

c. Include costs of labor and supervision directly attributable to the change. 

CONTRACT MODIFICATION PROCEDURES 012600 - 1 
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d. Include an updated Contractor's construction schedule that indicates the effect of 
the change, including, but not limited to, changes in activity duration, start and 
finish times, and activity relationship. Use available total float before requesting an 
extension of the Contract Time. 

e. Quotation Form: Use forms acceptable to Architect. 

B. Contractor-Initiated Proposals: If latent or changed conditions require modifications to the 
Contract, Contractor may initiate a claim by submitting a request for a change to Architect. 

1. Include a statement outlining reasons for the change and the effect of the change on the 
Work. Provide a complete description of the proposed change. Indicate the effect of the 
proposed change on the Contract Sum and the Contract Time. 

2. Include a list of quantities of products required or eliminated and unit costs, with total 
amount of purchases and credits to be made. If requested, furnish survey data to 
substantiate quantities. 

3. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade 
discounts. 

4. Include costs of labor and supervision directly attributable to the change. 
5. Include an updated Contractor's construction schedule that indicates the effect of the 

change, including, but not limited to, changes in activity duration, start and finish times, 
and activity relationship. Use available total float before requesting an extension of the 
Contract Time. 

6. Comply with requirements in Section 012500 "Substitution Procedures" if the proposed 
change requires substitution of one product or system for product or system specified. 

7. Proposal Request Form: Use form acceptable to Architect 

1.5 CHANGE ORDER PROCEDURES 

A. On Owner's approval of a Work Change Proposal Request, Architect will issue a Change Order 
for signatures of Owner and Contractor on AIA Document G701 

1.6 CONSTRUCTION CHANGE DIRECTIVE 

A. Construction Change Directive: Architect may issue a Construction Change Directive on 
AIA Document G714. Construction Change Directive instructs Contractor to proceed with a 
change in the Work, for subsequent inclusion in a Change Order. 

1. Construction Change Directive contains a complete description of change in the Work. It 
also designates method to be followed to determine change in the Contract Sum or the 
Contract Time. 

B. Documentation: Maintain detailed records on a time and material basis of work required by the 
Construction Change Directive. 

1. After completion of change, submit an itemized account and supporting data necessary to 
substantiate cost and time adjustments to the Contract. 

CONTRACT MODIFICATION PROCEDURES 012600 - 2 
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PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 012600 
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SECTION 012900 - PAYMENT PROCEDURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements necessary to prepare and process 
Applications for Payment. 

B. Related Requirements: 
1. Section 012600 "Contract Modification Procedures" for administrative procedures for 

handling changes to the Contract. 
2. Section 013200 "Construction Progress Documentation" for administrative requirements 

governing the preparation and submittal of the Contractor's construction schedule. 

1.3 DEFINITIONS 

A. Schedule of Values: A statement furnished by Contractor allocating portions of the Contract 
Sum to various portions of the Work and used as the basis for reviewing Contractor's 
Applications for Payment. 

1.4 SCHEDULE OF VALUES 

A. Submit the schedule of values to Architect at earliest possible date, but no later than 10 days 
before the date scheduled for submittal of initial Applications for Payment. 
1. Use Project Manual table of contents as a guide to establish line items for the schedule of 

values. Provide at least one line item for each Specification Section. 
2. Identification: Include the following Project identification on the schedule of values: 
3. Arrange the schedule of values in tabular form, with separate columns to indicate the 

following for each item listed: 

a. Related Specification Section or division. 
b. Description of the Work. 
c. Name of subcontractor. 
d. Name of manufacturer or fabricator. 
e. Name of supplier. 
f. Change Orders (numbers) that affect value. 
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g. Dollar value of the following, as a percentage of the Contract Sum to nearest one-
hundredth percent, adjusted to total 100 percent. Round dollar amounts to whole 
dollars, with total equal to Contract Sum. 

1) Labor. 
2) Materials. 
3) Equipment. 

4. Provide a separate line item in the schedule of values for each part of the Work where 
Applications for Payment may include materials or equipment purchased or fabricated 
and stored, but not yet installed. 

5. Overhead Costs, Proportional Distribution: Include total cost and proportionate share of 
general overhead and profit for each line item. 

6. Schedule of Values Revisions: Revise the schedule of values when Change Orders or 
Construction Change Directives result in a change in the Contract Sum. Include at least 
one separate line item for each Change Order and Construction Change Directive. 

APPLICATIONS FOR PAYMENT 

A. Each Application for Payment following the initial Application for Payment shall be consistent 
with previous applications and payments, as certified by Architect, and paid for by Owner. 

B. Payment Application Times: The date for each progress payment is indicated in the 
Owner/Contractor Agreement. The period of construction work covered by each Application for 
Payment is the period indicated in the Agreement. 

C. Payment Application Times: Submit Application for Payment to Architect by the 15 of the 
month. The period covered by each Application for Payment is one month, ending on the last 
day of the month. 

1. Submit draft copy of Application for Payment seven days prior to due date for review by 
Architect. 

D. Application for Payment Forms: Use AIA Document G702 and AIA Document G703 as form 
for Applications for Payment. 

1. Other Application for Payment forms proposed by the Contractor may be acceptable to 
Architect and Owner. Submit forms for approval with initial submittal of schedule of 
values. 

E. Application Preparation: Complete every entry on form. Notarize and execute by a person 
authorized to sign legal documents on behalf of Contractor. Engineer will return incomplete 
applications without action. 

1. Entries shall match data on the schedule of values and Contractor's construction schedule. 
Use updated schedules if revisions were made. 

2. Include amounts for work completed following previous Application for Payment, 
whether or not payment has been received. Include only amounts for work completed at 
time of Application for Payment. 
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100% BID SET 

3. Include amounts of Change Orders and Construction Change Directives issued before last 
day of construction period covered by application. 

4. Indicate separate amounts for work being carried out under Owner-requested project 
acceleration. 

F. Stored Materials: Include in Application for Payment amounts applied for materials or 
equipment purchased or fabricated and stored, but not yet installed. Differentiate between items 
stored on-site and items stored off-site. 

1. Provide certificate of insurance, evidence of transfer of title to Owner, and consent of 
surety to payment for stored materials. 

2. Provide supporting documentation that verifies amount requested, such as paid invoices. 
Match amount requested with amounts indicated on documentation; do not include 
overhead and profit on stored materials. 

3. Provide summary documentation for stored materials indicating the following: 

a. Value of materials previously stored and remaining stored as of date of previous 
Applications for Payment. 

b. Value of previously stored materials put in place after date of previous Application 
for Payment and on or before date of current Application for Payment. 

c. Value of materials stored since date of previous Application for Payment and 
remaining stored as of date of current Application for Payment. 

G. Transmittal: Submit 1 signed and notarized original copies of each Application for Payment to 
Engineer electronically. One copy shall include waivers of lien and similar attachments if 
required. 

1. Transmit each copy with a transmittal form listing attachments and recording appropriate 
information about application. 

H. Initial Application for Payment: Administrative actions and submittals that must precede or 
coincide with submittal of first Application for Payment include the following: 

1. List of subcontractors. 
2. Schedule of values. 
3. Contractor's construction schedule (preliminary if not final). 
4. Products list (preliminary if not final). 
5. Sustainable design action plans, including preliminary project materials cost data. 
6. Schedule of unit prices. 
7. Submittal schedule (preliminary if not final). 
8. List of Contractor's staff assignments. 
9. List of Contractor's principal consultants. 
10. Copies of building permits. 
11. Copies of authorizations and licenses from authorities having jurisdiction for 

performance of the Work. 
12. Initial progress report. 
13. Report of preconstruction conference. 
14. Certificates of insurance and insurance policies. 
15. Performance and payment bonds. 
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16. Data needed to acquire Owner's insurance. 

I. Application for Payment at Substantial Completion: After Architect issues the Certificate of 
Substantial Completion, submit an Application for Payment showing 100 percent completion 
for portion of the Work claimed as substantially complete. 

1. Include documentation supporting claim that the Work is substantially complete and a 
statement showing an accounting of changes to the Contract Sum. 

a. Complete administrative actions, submittals, and Work preceding this application, 
as described in Section 017700 "Closeout Procedures." 

2. This application shall reflect Certificate(s) of Substantial Completion issued previously 
for Owner occupancy of designated portions of the Work. 

J. Final Payment Application: After completing Project closeout requirements, submit final 
Application for Payment with releases and supporting documentation not previously submitted 
and accepted, including, but not limited, to the following: 

1. Evidence of completion of Project closeout requirements. 
2. Certification of completion of final punch list items. 
3. Insurance certificates for products and completed operations where required and proof 

that taxes, fees, and similar obligations were paid. 
4. Updated final statement, accounting for final changes to the Contract Sum. 
5. AIA Document G706. 
6. AIA Document G706A. 
7. AIA Document G707. 
8. Evidence that claims have been settled. 
9. Final meter readings for utilities, a measured record of stored fuel, and similar data as of 

date of Substantial Completion or when Owner took possession of and assumed 
responsibility for corresponding elements of the Work. 

10. Proof that taxes, fees, and similar obligations are paid. 
11. Waivers and releases. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 012900 
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SECTION 013100 - PROJECT MANAGEMENT AND COORDINATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative provisions for coordinating construction operations on Project, 
including, but not limited to, the following: 

1. General coordination procedures. 
2. RFIs. 
3. Digital project management procedures. 
4. Project meetings. 

B. Related Requirements: 

1. Section 011200 "Summary" for a description of the work 
2. Section 013200 "Construction Progress Documentation" 
3. Section 017300 "Execution" 
4. Section 017700 "Closeout Procedures" for coordinating closeout of the Contract. 

1.3 DEFINITIONS 

A. BIM: Building Information Modeling. 

B. RFI: Request for Information. Request from Owner, Architect, or Contractor seeking 
information required by or clarifications of the Contract Documents. 

1.4 INFORMATIONAL SUBMITTALS 

A. Subcontract List: Prepare a written summary identifying individuals or firms proposed for each 
portion of the Work, including those who are to furnish products or equipment fabricated to a 
special design. Include the following information in tabular form: 

1. Name, address, telephone number, and email address of entity performing subcontract or 
supplying products. 

2. Number and title of related Specification Section(s) covered by subcontract. 
3. Drawing number and detail references, as appropriate, covered by subcontract. 
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B. Key Personnel Names: Within 15 days of starting construction operations, submit a list of key 
personnel assignments, including superintendent and other personnel in attendance at Project 
site. Identify individuals and their duties and responsibilities, list addresses, cellular telephone 
numbers, and e-mail addresses. Provide names, addresses, and telephone numbers of individuals 
assigned as alternates in the absence of individuals assigned to Project. 

1. Post copies of list in Project meeting room, in temporary field office, in web-based 
Project software directory, and in prominent location in built facility. Always keep list 
current. 

1.5 GENERAL COORDINATION PROCEDURES 

A. Coordination: Coordinate construction operations included in different Sections of the 
Specifications to ensure efficient and orderly installation of each part of the Work. Coordinate 
construction operations included in different Sections that depend on each other for proper 
installation, connection, and operation. 

1. Schedule construction operations in sequence required to obtain the best results, where 
installation of one part of the Work depends on installation of other components, before 
or after its own installation. 

2. Coordinate installation of different components to ensure maximum performance and 
accessibility for required maintenance, service, and repair. 

3. Make adequate provisions to accommodate items scheduled for later installation. 

B. Administrative Procedures: Coordinate scheduling and timing of required administrative 
procedures with other construction activities and scheduled activities of other contractors to 
avoid conflicts and to ensure orderly progress of the Work. Such administrative activities 
include, but are not limited to, the following: 

1. Preparation of Contractor's construction schedule. 
2. Preparation of the schedule of values. 
3. Installation and removal of temporary facilities and controls. 
4. Delivery and processing of submittals. 
5. Progress meetings. 
6. Preinstallation conferences. 
7. Project closeout activities. 
8. Startup and adjustment of systems. 

1.6 REQUEST FOR INFORMATION (RFI) 

A. General: Immediately on discovery of the need for additional information, clarification, or 
interpretation of the Contract Documents, Contractor shall prepare and submit an RFI in the 
form specified. 

1. Engineer will return without response those RFIs submitted to Architect by other entities 
controlled by Contractor. 

2. Coordinate and submit RFIs in a prompt manner to avoid delays in Contractor's work or 
work of subcontractors. 
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B. Content of the RFI: Include a detailed, legible description of item needing information or 
interpretation and the following: 

1. Project name. 
2. Owner name. 
3. Owner's Project number. 
4. Name of Architect 
5. Architect's Project number. 
6. Date. 
7. Name of Contractor. 
8. RFI number, numbered sequentially. 
9. RFI subject. 
10. Specification Section number and title and related paragraphs, as appropriate. 
11. Drawing number and detail references, as appropriate. 
12. Field dimensions and conditions, as appropriate. 
13. Contractor's suggested resolution. If Contractor's suggested resolution impacts the 

Contract Time or the Contract Sum, Contractor shall state impact in the RFI. 
14. Contractor's signature. 
15. Attachments: Include sketches, descriptions, measurements, photos, Product Data, Shop 

Drawings, coordination drawings, and other information necessary to fully describe items 
needing interpretation. 

a. Include dimensions, thicknesses, structural grid references, and details of affected 
materials, assemblies, and attachments on attached sketches. 

C. RFI Forms: Software-generated form with substantially the same content as indicated above, 
acceptable to Architect. 

1. Attachments shall be electronic files in PDF format. 

D. Architect's Action: Architect will review each RFI, determine action required, and respond. 
Allow ten days for Architect's response for each RFI. RFIs received by Architect after 1:00 p.m. 
will be considered as received the following working day. 

1. The following Contractor-generated RFIs will be returned without action: 

a. Requests for approval of submittals. 
b. Requests for approval of substitutions. 
c. Requests for approval of Contractor's means and methods. 
d. Requests for coordination information already indicated in the Contract 

Documents. 
e. Requests for adjustments in the Contract Time or the Contract Sum. 
f. Requests for interpretation of Architect's actions on submittals. 
g. Incomplete RFIs or inaccurately prepared RFIs. 

2. Architect's action may include a request for additional information, in which case 
Architect's time for response will date from time of receipt by Architect of additional 
information. 
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3. Architect's action on RFIs that may result in a change to the Contract Time or the 
Contract Sum may be eligible for Contractor to submit Change Proposal according to 
Section 012600 "Contract Modification Procedures." 

a. If Contractor believes the RFI response warrants change in the Contract Time or 
the Contract Sum, notify Architect in writing within 5 days of receipt of the RFI 
response. 

E. RFI Log: Prepare, maintain, and submit a tabular log of RFIs organized by the RFI number. 

1. Project name. 
2. Name and address of Contractor. 
3. Name and address of Architect 
4. RFI number, including RFIs that were returned without action or withdrawn. 
5. RFI description. 
6. Date the RFI was submitted. 
7. Date Architect's response was received. 
8. Identification of related Minor Change in the Work, Construction Change Directive, and 

Proposal Request, as appropriate. 

F. On receipt of Architect's action, update the RFI log and immediately distribute the RFI response 
to affected parties. Review response and notify Architect within seven days if Contractor 
disagrees with response. 

PROJECT MEETINGS 

A. General: Schedule and conduct meetings and conferences at Project site unless otherwise 
indicated. 

1. Attendees: Inform participants and others involved, and individuals whose presence is 
required, of date and time of each meeting. Notify Owner and Architect of scheduled 
meeting dates and times a minimum of seven days prior to meeting. 

2. Agenda: Prepare the meeting agenda. Distribute the agenda to all invited attendees. 
3. Minutes: Entity responsible for conducting meeting will record significant discussions 

and agreements achieved. Distribute the meeting minutes to everyone concerned, 
including Owner, Architect, within three days of the meeting. 

B. Preconstruction Conference: Schedule and conduct a preconstruction conference before starting 
construction, at a time convenient to Owner and Architect, but no later than 15 days after 
execution of the Agreement. 
1. Agenda: Discuss items of significance that could affect progress, including the following: 

a. Responsibilities and personnel assignments. 
b. Tentative construction schedule. 
c. Phasing. 
d. Critical work sequencing and long lead items. 
e. Designation of key personnel and their duties. 
f. Lines of communications. 
g. Procedures for processing field decisions and Change Orders. 
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h. Procedures for RFIs. 
i. Procedures for testing and inspecting. 
j. Procedures for processing Applications for Payment. 
k. Distribution of the Contract Documents. 
l. Submittal procedures. 
m. Project closeout requirements and sustainable design certification procedures. 
n. Construction waste management. 
o. Construction operations and sustainable design requirements and restrictions. 
p. Preparation of Record Documents. 
q. Use of the premises 
r. Work restrictions. 
s. Working hours. 
t. Owner's occupancy requirements. 
u. Responsibility for temporary facilities and controls. 
v. Procedures for moisture and mold control. 
w. Procedures for disruptions and shutdowns. 
x. Construction waste management and recycling. 
y. Parking availability. 
z. Office, work, and storage areas. 
aa. Equipment deliveries and priorities. 
bb. First aid. 
cc. Security. 
dd. Progress cleaning. 

C. Preinstallation Conferences: Conduct a preinstallation conference at Project site before each 
construction activity when required by other Sections and when required for coordination with 
other construction. 

1. Record significant conference discussions, agreements, and disagreements, including 
required corrective measures and actions. 

2. Reporting: Distribute minutes of the meeting to each party present and to other parties 
requiring information. 

D. Project Closeout Conference: Schedule and conduct a project closeout conference, at a time 
convenient to Owner and Architect, but no later than 90 days prior to the scheduled date of 
Substantial Completion. 

1. Conduct the conference to review requirements and responsibilities related to Project 
closeout. 

2. Attendees: Authorized representatives of Owner, Owner's Commissioning Authority, 
Architect, and their consultants; Contractor and its superintendent; major subcontractors; 
suppliers; and other concerned parties shall attend the meeting. Participants at the 
meeting shall be familiar with Project and authorized to conclude matters relating to the 
Work. 

3. Agenda: Discuss items of significance that could affect or delay Project closeout, 
including the following: 

a. Preparation of Record Documents. 
b. Procedures required prior to inspection for Substantial Completion and for final 

inspection for acceptance. 
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c. Submittal of written warranties. 
d. Requirements for delivery of material samples, attic stock, and spare parts. 
e. Preparation of Contractor's punch list. 
f. Procedures for processing Applications for Payment at Substantial Completion and 

for final payment. 
g. Submittal procedures. 
h. Coordination of separate contracts. 
i. Owner's partial occupancy requirements. 
j. Installation of Owner's furniture, fixtures, and equipment. 
k. Responsibility for removing temporary facilities and controls. 

4. Minutes: Entity conducting meeting will record and distribute meeting minutes. 

E. Progress Meetings: Conduct progress meetings at biweekly intervals. 

1. Coordinate dates of meetings with preparation of payment requests. 
2. Attendees: In addition to representatives of Owner, Owner's Commissioning Authority 

and Architect, each contractor, subcontractor, supplier, and other entity concerned with 
current progress or involved in planning, coordination, or performance of future activities 
shall be represented at these meetings. All participants at the meeting shall be familiar 
with Project and authorized to conclude matters relating to the Work. 

3. Agenda: Review and correct or approve minutes of previous progress meeting. Review 
other items of significance that could affect progress. Include topics for discussion as 
appropriate to status of Project. 

a. Contractor's Construction Schedule: Review progress since the last meeting. 
Determine whether each activity is on time, ahead of schedule, or behind schedule, 
in relation to Contractor's construction schedule. Determine how construction 
behind schedule will be expedited; secure commitments from parties involved to 
do so. Discuss whether schedule revisions are required to ensure that current and 
subsequent activities will be completed within the Contract Time. 

1) Review schedule for next period. 

b. Review present and future needs of each entity present, including the following: 
1) Status of submittals. 
2) Deliveries. 
3) Access. 
4) Site use. 
5) Temporary facilities and controls. 
6) Progress cleaning. 
7) Quality and work standards. 
8) Status of correction of deficient items. 
9) Field observations. 
10) Status of RFIs. 
11) Status of Proposal Requests. 
12) Pending changes. 
13) Status of Change Orders. 
14) Pending claims and disputes. 
15) Documentation of information for payment requests. 
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4. Minutes: Entity responsible for conducting the meeting will record and distribute the 
meeting minutes to each party present and to parties requiring information. 

a. Schedule Updating: Revise Contractor's construction schedule after each progress 
meeting, where revisions to the schedule have been made or recognized. Issue 
revised schedule concurrently with the report of each meeting. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 013100 
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SECTION 013233 - PHOTOGRAPHIC DOCUMENTATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for the following: 

1. Preconstruction photographs. 
2. Concealed Work photographs. 
3. Periodic construction photographs. 
4. Final Completion construction photographs. 

B. Related Requirements: 

1. Section 017700 "Closeout Procedures" for submitting photographic documentation as 
Project Record Documents at Project closeout. 

1.3 INFORMATIONAL SUBMITTALS 

A. Key Plan: Submit key plan of Project site and building with notation of vantage points marked 
for location and direction of each photograph. Indicate elevation or story of construction. 
Include same information as corresponding photographic documentation. 

B. Digital Photographs: Submit image files within 5 days of taking photographs. 

1. Submit photos by uploading to project management site. Include copy of key plan 
indicating each photograph's location and direction. 

2. Identification: Provide the following information with each image description in web-
based project management site: 

a. Name of Project. 
b. Name and contact information for photographer. 
c. Name of Engineer 
d. Name of Contractor. 
e. Date photograph was taken. 
f. Description of location, vantage point, and direction. 
g. Unique sequential identifier keyed to accompanying key plan. 
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CONSTRUCTION PHOTOGRAPHS 

A. General: Take photographs with maximum depth of field and in focus. 

1. Maintain key plan with each set of construction photographs that identifies each 
photographic location. 

B. Preconstruction Photographs: Before commencement of the Work, take photographs of Project 
area, including existing items to remain during construction, from different vantage points, as 
directed by Engineer. 

C. Concealed Work Photographs: Before proceeding with installing work that will conceal other 
work, take photographs sufficient in number, with annotated descriptions, to record nature and 
location of concealed Work. 

D. Periodic Construction Photographs: Take 10 photographs weekly. Select vantage points to show 
status of construction and progress since last photographs were taken. 

E. Final Completion Construction Photographs: Take 40 photographs after date of Substantial 
Completion for submission as Project Record Documents. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 013233 
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SECTION 013300 - SUBMITTAL PROCEDURES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Submittal schedule requirements. 
2. Administrative and procedural requirements for submittals. 

B. Related Requirements: 
1. Section 013100 "Project Management and Coordination" 
2. Section 013200 "Construction Progress Documentation" f 
3. Section 013233 "Photographic Documentation" 
4. Section 014000 "Quality Requirements" 
5. Section 017700 "Closeout Procedures" 
6. Section 017839 "Project Record Documents" 

1.2 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. 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." 

1.3 SUBMITTAL SCHEDULE 

A. Submittal Schedule: Submit, as an action submittal, a list 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. 

1. Coordinate submittal schedule with list of subcontracts, the schedule of values, and 
Contractor's construction schedule. 

2. Format: Arrange the following information in a tabular format: 

a. Scheduled date for first submittal. 
b. Specification Section number and title. 

SUBMITTAL PROCEDURES 013300 - 1 
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c. Submittal Category: Action; informational. 
d. Name of subcontractor. 
e. Description of the Work covered. 
f. Scheduled date for Engineer's final release or approval. 

1.4 SUBMITTAL FORMATS 

A. Submittal Information: Include the following information in each submittal: 

1. Project name. 
2. Date. 
3. Name of Engineer. 
4. Unique submittal number, including revision identifier. Include Specification Section 

number with sequential alphanumeric identifier and alphanumeric suffix for resubmittals. 
5. Category and type of submittal. 
6. Submittal purpose and description. 
7. Number and title of Specification Section, with paragraph number and generic name for 

each of multiple items. 
8. Drawing number and detail references, as appropriate. 
9. Indication of full or partial submittal. 
10. Location(s) where product is to be installed, as appropriate. 
11. Other necessary identification. 
12. Remarks. 
13. Signature of transmitter. 

B. Options: Identify options requiring selection by Engineer. 

C. Deviations and Additional Information: On each submittal, clearly indicate deviations from 
requirements in the Contract Documents, including minor variations and limitations; include 
relevant additional information and revisions, other than those requested by Engineer on 
previous submittals. Indicate by highlighting on each submittal or noting on attached separate 
sheet. 

D. Electronic Submittals: Prepare submittals as PDF package, incorporating complete information 
into each PDF file. Name PDF file with submittal number. 

E. Submittals Utilizing Web-Based Project Software: Prepare submittals as PDF files or other 
format indicated by Project management software. 

1.5 SUBMITTAL PROCEDURES 

A. Prepare and submit submittals required by individual Specification Sections. Types of 
submittals are indicated in individual Specification Sections. 

1. Email: Prepare submittals as PDF package and transmit to Engineer by sending via email. 
Include PDF transmittal form. Include information in email subject line as requested by 
Engineer. 

SUBMITTAL PROCEDURES 013300 - 2 
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a. Engineer will return annotated file. Annotate and retain one copy of file as a digital 
Project Record Document file. 

2. Web-Based Project Management Software: Prepare submittals in PDF form, and upload 
to web-based Project management software website. Enter required data in web-based 
software site to fully identify submittal. 

B. Coordination: Coordinate preparation and processing of submittals with performance of 
construction activities. 

1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other 
submittals, and related activities that require sequential activity. 

2. Submit all submittal items required for each Specification Section concurrently unless 
partial submittals for portions of the Work are indicated on approved submittal schedule. 

3. Submit action submittals and informational submittals required by the same Specification 
Section as separate packages under separate transmittals. 

4. Coordinate transmittal of submittals for related parts of the Work specified in different 
Sections, so processing will not be delayed because of need to review submittals 
concurrently for coordination. 

a. Engineer reserves the right to withhold action on a submittal requiring 
coordination with other submittals until related submittals are received. 

C. 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 15 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. Intermediate Review: If intermediate submittal is necessary, process it in same manner as 
initial submittal. 

3. Resubmittal Review: Allow 15 days for review of each resubmittal. 
4. Sequential Review: Where sequential review of submittals by Engineer's consultants, 

Owner, or other parties is indicated, allow 21 days for initial review of each submittal. 

D. Resubmittals: Make resubmittals in same form and number of copies as initial submittal. 

1. Note date and content of previous submittal. 
2. Note date and content of revision in label or title block, and clearly indicate extent of 

revision. 
3. Resubmit submittals until they are marked with approval notation from Engineer's action 

stamp. 

E. 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. 
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F. 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 and Construction Manager's 
action stamp. 

SUBMITTAL REQUIREMENTS 

A. 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 unsuitable 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 that show factory-installed wiring. 
b. Printed performance curves. 
c. Operational range diagrams. 
d. Clearances required to other construction, if not indicated on accompanying Shop 

Drawings. 

5. Submit Product Data before Shop Drawings, and before or concurrently with Samples. 

B. Shop Drawings: Prepare Project-specific information, drawn accurately to scale. Do not base 
Shop Drawings on reproductions of the Contract Documents or standard printed data. 

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. 

C. Samples: Submit Samples for review of type, color, pattern, and texture for a check of these 
characteristics with other materials. 
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1. Transmit Samples that contain multiple, related components, such as accessories together 
in one submittal package. 

2. Identification: Permanently attach label on unexposed side of Samples that includes the 
following: 

a. Project name and submittal number. 
b. Generic description of Sample. 
c. Product name and name of manufacturer. 
d. Sample source. 
e. Number and title of applicable Specification Section. 
f. Specification paragraph number and generic name of each item. 

3. Web-Based Project Management Software: Prepare submittals in PDF form, and upload 
to web-based Project software website. Enter required data in web-based software site to 
fully identify submittal. 

4. Disposition: Maintain sets of approved Samples at Project site, available for quality-
control comparisons throughout the course of construction activity. Sample sets may be 
used to determine final acceptance of construction associated with each set. 

a. Samples that may be incorporated into the Work are indicated in individual 
Specification Sections. Such Samples must be in an undamaged condition at time 
of use. 

b. Samples not incorporated into the Work, or otherwise designated as Owner's 
property, are the property of Contractor. 

5. Samples for Initial Selection: Submit manufacturer's color charts consisting of units or 
sections of units, showing the full range of colors, textures, and patterns available. 

a. Number of Samples: Submit one full set(s) of available choices where color, 
pattern, texture, or similar characteristics are required to be selected from 
manufacturer's product line. Engineer, will return submittal with options selected. 

6. Samples for Verification: Submit full-size units or Samples of size indicated, prepared 
from same material to be used for the Work, cured and finished in manner specified, and 
physically identical with material or product proposed for use, and that show full range of 
color and texture variations expected. Samples include, but are not limited to, the 
following: partial sections of manufactured or fabricated components; small cuts or 
containers of materials; complete units of repetitively used materials; swatches showing 
color, texture, and pattern; color range sets; and components used for independent testing 
and inspection. 

a. Number of Samples: Submit three sets of Samples. Engineer will retain two 
Sample sets; remainder will be returned. 

1) Submit a single Sample where assembly details, workmanship, fabrication 
techniques, connections, operation, and other similar characteristics are to 
be demonstrated. 

2) If variation in color, pattern, texture, or other characteristic is inherent in 
material or product represented by a Sample, submit at least three sets of 
paired units that show approximate limits of variations. 
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D. Product Schedule: As required in individual Specification Sections, prepare a written summary 
indicating types of products required for the Work and their intended location. Include the 
following information in tabular form: 

1. Type of product. Include unique identifier for each product indicated in the Contract 
Documents or assigned by Contractor if none is indicated. 

2. Manufacturer and product name, and model number if applicable. 
3. Number and name of room or space. 
4. Location within room or space. 

E. 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. 

F. Design Data: Prepare and submit written and graphic information indicating compliance with 
indicated performance and design criteria in individual Specification Sections. Include list of 
assumptions and summary of loads. Include load diagrams if applicable. Provide name and 
version of software, if any, used for calculations. Number each page of submittal. 

G. Certificates: 

1. Certificates and Certifications Submittals: Submit a statement that includes signature of 
entity responsible for preparing certification. Certificates and certifications shall be 
signed by an officer or other individual authorized to sign documents on behalf of that 
entity. Provide a notarized signature where indicated. 

2. Installer Certificates: Submit written statements on manufacturer's letterhead, certifying 
that Installer complies with requirements in the Contract Documents and, where required, 
is authorized by manufacturer for this specific Project. 

3. Manufacturer Certificates: Submit written statements on manufacturer's letterhead, 
certifying that manufacturer complies with requirements in the Contract Documents. 
Include evidence of manufacturing experience where required. 

4. Product Certificates: Submit written statements on manufacturer's letterhead, certifying 
that product complies with requirements in the Contract Documents. 

H. Test and Research Reports: 

1. 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 substrate 
preparation and primers required. 

2. 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. 

3. 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. 

4. Preconstruction 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. 

SUBMITTAL PROCEDURES 013300 - 6 



  
 

 
 

    

           

  
 

  

   
   

   
 

    
   

  
 

   
 

   

   
 

    
 

    
 

    
    

     
  

       
  

    
    

       
 

    
 

    
    

     
  

CUSD  - CUSA Chiller Replacement 
100% BID SET 

5. 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. 

1.7 CONTRACTOR'S REVIEW 

A. Action Submittals 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 
Engineer. 

B. Contractor's Approval: Indicate Contractor's approval for each submittal with a uniform 
approval stamp, and indication in web-based Project management software. Include 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. 

1. Engineer will not review submittals received from Contractor that do not have 
Contractor's review and approval. 

1.8 ENGINEER'S REVIEW 

A. Action Submittals: Engineer will review each submittal, indicate corrections or revisions 
required. 

1. PDF Submittals: Engineer will indicate, via markup on each submittal, the appropriate 
action. 

1) APPROVED: The work involved may proceed, and no further submission 
is required. 

2) APPROVED AS NOTED: The work involved may proceed incorporating 
comments. Annotations do not authorize changes to Contract Sum. 

3) REVISE AND RESUBMIT: The work involved may not proceed. 
Submittal must be corrected and resubmitted. 

4) REJECTED: The submittal is not in accordance with the Contract 
Documents, and a completely new submittal is required 

2. Submittals by Web-Based Project Management Software: Engineer will indicate, on 
Project management software website, the appropriate action. 

a. Actions taken by indication on Project management software website have the 
following meanings: 
1) APPROVED: The work involved may proceed, and no further submission 

is required. 
2) APPROVED AS NOTED: The work involved may proceed incorporating 

comments. Annotations do not authorize changes to Contract Sum. 
3) REVISE AND RESUBMIT: The work involved may not proceed. 

Submittal must be corrected and resubmitted. 
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4) REJECTED: The submittal is not in accordance with the Contract 
Documents, and a completely new submittal is required 

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 
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 will be returned by Engineer without action. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 013300 
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SECTION 014000 - QUALITY REQUIREMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for quality assurance and quality 
control. 

B. Testing and inspection services are required to verify compliance with requirements specified or 
indicated. These services do not relieve Contractor of responsibility for compliance with the 
Contract Document requirements. 

1. Specific quality-assurance and quality-control requirements for individual work results 
are specified in their respective Specification Sections. Requirements in individual 
Sections may also cover production of standard products. 

2. Specified tests, inspections, and related actions do not limit Contractor's other quality-
assurance and quality-control procedures that facilitate compliance with the Contract 
Document requirements. 

3. Requirements for Contractor to provide quality-assurance and quality-control services 
required by Engineer, Owner or authorities having jurisdiction are not limited by 
provisions of this Section. 

1.3 DEFINITIONS 

A. Experienced: When used with an entity or individual, "experienced," unless otherwise further 
described, means having successfully completed a minimum of five previous projects similar in 
nature, size, and extent to this Project; being familiar with special requirements indicated; and 
having complied with requirements of authorities having jurisdiction. 

B. Field Quality-Control Tests and Inspections: Tests and inspections that are performed on-site 
for installation of the Work and for completed Work. 

C. Installer/Applicator/Erector: Contractor or another entity engaged by Contractor as an 
employee, subcontractor, or sub-subcontractor, to perform a particular construction operation, 
including installation, erection, application, assembly, and similar operations. 

1. Use of trade-specific terminology in referring to a Work result does not require that 
certain construction activities specified apply exclusively to specific trade(s). 

QUALITY REQUIREMENTS 014000 - 1 
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D. Preconstruction Testing: Tests and inspections performed specifically for Project before 
products and materials are incorporated into the Work, to verify performance or compliance 
with specified criteria. Unless otherwise indicated, copies of reports of tests or inspections 
performed for other than the Project do not meet this definition. 

E. Product Tests: Tests and inspections that are performed by a nationally recognized testing 
laboratory (NRTL) according to 29 CFR 1910.7, by a testing agency accredited according to 
NIST's National Voluntary Laboratory Accreditation Program (NVLAP), or by a testing agency 
qualified to conduct product testing and acceptable to authorities having jurisdiction, to 
establish product performance and compliance with specified requirements. 

F. Source Quality-Control Tests and Inspections: Tests and inspections that are performed at the 
source (e.g., plant, mill, factory, or shop). 

G. Testing Agency: An entity engaged to perform specific tests, inspections, or both. The term 
"testing laboratory" has the same meaning as the term "testing agency." 

H. Quality-Assurance Services: Activities, actions, and procedures performed before and during 
execution of the Work, to guard against defects and deficiencies and substantiate that proposed 
construction will comply with requirements. 

I. Quality-Control Services: Tests, inspections, procedures, and related actions during and after 
execution of the Work, to evaluate that actual products incorporated into the Work and 
completed construction comply with requirements. Contractor's quality-control services do not 
include contract administration activities performed by Architect. 

INFORMATIONAL SUBMITTALS 

A. Contractor's Quality-Control Plan: For quality-assurance and quality-control activities and 
responsibilities. 

B. Qualification Data: For Contractor's quality-control personnel. 

C. Contractor's Statement of Responsibility: When required by authorities having jurisdiction, 
submit copy of written statement of responsibility submitted to authorities having jurisdiction 
before starting work on the following systems: 

1. Seismic-force-resisting system, designated seismic system, or component listed in the 
Statement of Special Inspections. 

2. Primary wind-force-resisting system or a wind-resisting component listed in the 
Statement of Special Inspections. 

D. Testing Agency Qualifications: For testing agencies specified in "Quality Assurance" Article to 
demonstrate their capabilities and experience. Include proof of qualifications in the form of a 
recent report on the inspection of the testing agency by a recognized authority. 

E. Reports: Prepare and submit certified written reports and documents as specified. 
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F. Permits, Licenses, and Certificates: For Owner's record, submit copies of permits, licenses, 
certifications, inspection reports, releases, jurisdictional settlements, notices, receipts for fee 
payments, judgments, correspondence, records, and similar documents established for 
compliance with standards and regulations bearing on performance of the Work. 

1.5 REPORTS AND DOCUMENTS 

A. Manufacturer's Technical Representative's Field Reports: Prepare written information 
documenting manufacturer's technical representative's tests and inspections specified in other 
Sections. Include the following: 

1. Name, address, telephone number, and email address of technical representative making 
report. 

2. Statement on condition of substrates and their acceptability for installation of product. 
3. Statement that products at Project site comply with requirements. 
4. Summary of installation procedures being followed, whether they comply with 

requirements and, if not, what corrective action was taken. 
5. Results of operational and other tests and a statement of whether observed performance 

complies with requirements. 
6. Statement of whether conditions, products, and installation will affect warranty. 
7. Other required items indicated in individual Specification Sections. 

1.6 QUALITY ASSURANCE 

A. Qualifications paragraphs in this article establish the minimum qualification levels required; 
individual Specification Sections specify additional requirements. 

B. Manufacturer Qualifications: A firm experienced in manufacturing products or systems similar 
to those indicated for this Project and with a record of successful in-service performance, as 
well as sufficient production capacity to produce required units. As applicable, procure products 
from manufacturers able to meet qualification requirements, warranty requirements, and 
technical or factory-authorized service representative requirements. 

C. Fabricator Qualifications: A firm experienced in producing products similar to those indicated 
for this Project and with a record of successful in-service performance, as well as sufficient 
production capacity to produce required units. 

D. Installer Qualifications: A firm or individual experienced in installing, erecting, applying, or 
assembling work similar in material, design, and extent to that indicated for this Project, whose 
work has resulted in construction with a record of successful in-service performance. 

1.7 QUALITY CONTROL 

A. Contractor Responsibilities: Tests and inspections not explicitly assigned to Owner are 
Contractor's responsibility. Perform additional quality-control activities, whether specified or 
not, to verify and document that the Work complies with requirements. 
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1. Unless otherwise indicated, provide quality-control services specified and those required 
by authorities having jurisdiction. Perform quality-control services required of Contractor 
by authorities having jurisdiction, whether specified or not. 

2. Engage a qualified testing agency to perform quality-control services. 

3. Notify testing agencies at least 24 hours in advance of time when Work that requires 
testing or inspection will be performed. 

4. Where quality-control services are indicated as Contractor's responsibility, submit a 
certified written report, in duplicate, of each quality-control service. 

5. Testing and inspection requested by Contractor and not required by the Contract 
Documents are Contractor's responsibility. 

6. Submit additional copies of each written report directly to authorities having jurisdiction, 
when they so direct. 

B. Coordination: Coordinate sequence of activities to accommodate required quality-assurance and 
quality-control services with a minimum of delay and to avoid necessity of removing and 
replacing construction to accommodate testing and inspection. 

1. Schedule times for tests, inspections, obtaining samples, and similar activities. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 014000 
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SECTION 015000 - TEMPORARY FACILITIES AND CONTROLS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes requirements for temporary utilities, support facilities, and security and 
protection facilities. 

B. Related Requirements: 

1. Section 011000 "Summary" for work restrictions and limitations on utility interruptions. 

1.3 QUALITY ASSURANCE 

A. Electric Service: Comply with NECA, NEMA, and UL standards and regulations for temporary 
electric service. Install service to comply with NFPA 70. 

B. Tests and Inspections: Arrange for authorities having jurisdiction to test and inspect each 
temporary utility before use. Obtain required certifications and permits. 

1.4 PROJECT CONDITIONS 

A. Temporary Use of Permanent Facilities: Engage Installer of each permanent service to assume 
responsibility for operation, maintenance, and protection of each permanent service during its 
use as a construction facility before Owner's acceptance, regardless of previously assigned 
responsibilities. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Polyethylene Sheet: Reinforced, fire-resistive sheet, 10-mil minimum thickness, with flame-
spread rating of 15 or less in accordance with ASTM E84 and passing NFPA 701 Test 
Method 2. 

B. Dust-Control Adhesive-Surface Walk-Off Mats: Provide mats, minimum 36 by 60 inches 

TEMPORARY FACILITIES AND CONTROLS 015000 - 1 
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PART 3 - EXECUTION 

3.1 TEMPORARY FACILITIES, GENERAL 

A. Locate facilities where they will serve Project adequately and result in minimum interference 
with performance of the Work. Relocate and modify facilities as required by progress of the 
Work. 

B. General: Install temporary service or connect to existing service. 

C. Temporary Signs: Provide other signs as indicated and as required to inform public and 
individuals seeking entrance to Project Area. Provide temporary, directional signs for 
construction personnel and visitors. 

D. Waste Disposal Facilities: Provide waste-collection containers in sizes adequate to handle waste 
from construction operations. Comply with requirements of authorities having jurisdiction. 
Comply with progress cleaning requirements in Section 017300 "Execution." 

E. Existing Elevator Use: Use of Owner's existing elevators will be permitted, provided elevators 
are cleaned and maintained in a condition acceptable to Owner. At Substantial Completion, 
restore elevators to condition existing before initial use, including replacing worn cables, guide 
shoes, and similar items of limited life. 

3.2 SECURITY AND PROTECTION FACILITIES INSTALLATION 

A. Protection of Existing Facilities: Protect existing vegetation, equipment, structures, utilities, and 
other improvements at Project site and on adjacent properties, except those indicated to be 
removed or altered. Repair damage to existing facilities. 

1. Where access to adjacent properties is required in order to affect protection of existing 
facilities, obtain written permission from adjacent property owner to access property for 
that purpose. 

B. Environmental Protection: Provide protection, operate temporary facilities, and conduct 
construction as required to comply with environmental regulations and that minimize possible 
air, waterway, and subsoil contamination or pollution or other undesirable effects. 

1. Comply with work restrictions specified in Section 011000 "Summary." 

C. Security Enclosure and Lockup: Install temporary enclosure around partially completed areas of 
construction. Provide lockable entrances to prevent unauthorized entrance, vandalism, theft, and 
similar violations of security. Lock entrances at end of each workday. 

D. Barricades, Warning Signs, and Lights: Comply with requirements of authorities having 
jurisdiction for erecting structurally adequate barricades, including warning signs and lighting. 
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1. Provide overhead decking, protective enclosure walls, handrails, barricades, warning 
signs, exit signs, lights, safe and well-drained walkways, and similar provisions for 
protection and safe passage. 

2. Paint and maintain appearance of walkway for duration of the Work. 

E. Temporary Enclosures: Construct dustproof partitions with gypsum wallboard, with joints taped 
on occupied side, and fire-retardant-treated plywood on construction operations side. 
1. Construct dustproof partitions with two layers of 6-mil polyethylene sheet on each side. 

Cover floor with two layers of 6-mil polyethylene sheet, extending sheets 18 inches up 
the sidewalls. Overlap and tape full length of joints. Cover floor with fire-retardant-
treated plywood. 

2. Provide walk-off mats at each entrance through temporary partition. 

F. Controlled Construction Period: After completing and sealing of the building enclosure but 

OPERATION, TERMINATION, AND REMOVAL 

A. Supervision: Enforce strict discipline in use of temporary facilities. To minimize waste and 
abuse, limit availability of temporary facilities to essential and intended uses. 

B. Termination and Removal: Remove each temporary facility when need for its service has ended, 
when it has been replaced by authorized use of a permanent facility, or no later than Substantial 
Completion. Complete or, if necessary, restore permanent construction that may have been 
delayed because of interference with temporary facility. Repair damaged Work, clean exposed 
surfaces, and replace construction that cannot be satisfactorily repaired. 
1. At Substantial Completion, repair, renovate, and clean permanent facilities used during 

construction period. Comply with final cleaning requirements specified in 
Section 017700 "Closeout Procedures." 

END OF SECTION 015000 
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SECTION 016000 - PRODUCT REQUIREMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for selection of products for use in 
Project; product delivery, storage, and handling; manufacturers' standard warranties on 
products; special warranties; and comparable products. 

B. Related Requirements: 

1. Section 011000 "Summary" for Contractor requirements related to Owner-furnished 
products. 

2. Section 012500 "Substitution Procedures" for requests for substitutions. 
3. Section 01770 "Closeout Procedures" for submitting warranties. 

1.3 DEFINITIONS 

A. 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. Salvaged items or items reused from other projects are not considered new 
products. Items that are manufactured or fabricated to include recycled content materials 
are considered new products, unless indicated otherwise. 

3. Comparable Product: Product by named manufacturer that is demonstrated and approved 
through the comparable product submittal process described in Part 2 "Comparable 
Products" Article, 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. 

B. Basis-of-Design Product Specification: A specification in which a single manufacturer's product 
is named and accompanied by the words "basis-of-design product," including make or model 

PRODUCT REQUIREMENTS 016000 - 1 
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number or other designation. Published attributes and characteristics of basis-of-design product 
establish salient characteristics of products. 

1. Evaluation of Comparable Products: In addition to the basis-of-design product 
description, product attributes and characteristics may be listed to establish the significant 
qualities related to type, function, in-service performance and physical properties, weight, 
dimension, durability, visual characteristics, and other special features and requirements 
for purposes of evaluating comparable products of additional manufacturers named in the 
specification. 

C. Subject to Compliance with Requirements: Where the phrase "Subject to compliance with 
requirements" introduces a product selection procedure in an individual Specification Section, 
provide products qualified under the specified product procedure. In the event that a named 
product or product by a named manufacturer does not meet the other requirements of the 
specifications, select another named product or product from another named manufacturer that 
does meet the requirements of the specifications; submit a comparable product request or 
substitution request, if applicable. 

D. Comparable Product Request Submittal: An action submittal requesting consideration of a 
comparable product, including the following information: 

1. Identification of basis-of-design product or fabrication or installation method to be 
replaced, including Specification Section number and title and Drawing numbers and 
titles. 

2. Data indicating compliance with the requirements specified in Part 2 "Comparable 
Products" Article. 

E. Basis-of-Design Product Specification Submittal: An action submittal complying with 
requirements in Section 013300 "Submittal Procedures." 

F. Substitution: Refer to Section 012500 "Substitution Procedures" for definition and limitations 
on substitutions. 

QUALITY ASSURANCE 

A. 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. Contractors are responsible for providing products and construction methods 
compatible with products and construction methods of other contractors. 

b. If a dispute arises between the multiple contractors over concurrently selectable 
but incompatible products, Engineer will determine which products shall be used. 

B. Identification of Products: Except for required labels and operating data, do not attach or 
imprint manufacturer or product names or trademarks on exposed surfaces of products or 
equipment that will be exposed to view in occupied spaces or on the exterior. 
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1. Labels: Locate required product labels and stamps on a concealed surface, or, where 
required for observation following installation, on a visually accessible surface that is not 
conspicuous. 

2. Equipment Nameplates: Provide a permanent nameplate on each item of service- or 
power-operated equipment. Locate on a visually accessible but inconspicuous surface. 
Include information essential for operation, including the following: 

a. Name of product and manufacturer. 
b. Model and serial number. 
c. Capacity. 
d. Speed. 
e. Ratings. 

3. See individual identification Sections in Divisions -23, and 26 for additional equipment 
identification requirements. 

1.5 COORDINATION 

A. Modify or adjust affected work as necessary to integrate work of approved comparable products 
and approved substitutions. 

1.6 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 
that products are undamaged and properly protected. 

C. Storage: 

1. Provide a secure location and enclosure at Project site for storage of materials and 
equipment. 

2. Store products to allow for inspection and measurement of quantity or counting of units. 
3. Store materials in a manner that will not endanger Project structure. 
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4. Store products that are subject to damage by the elements under cover in a weathertight 
enclosure above ground, with ventilation adequate to prevent condensation and with 
adequate protection from wind. 

5. Protect foam plastic from exposure to sunlight, except to extent necessary for period of 
installation and concealment. 

6. Comply with product manufacturer's written instructions for temperature, humidity, 
ventilation, and weather-protection requirements for storage. 

7. Protect stored products from damage and liquids from freezing. 

1.7 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 standard warranty form furnished by individual 
manufacturer for a particular product and issued in the name of the Owner or endorsed by 
manufacturer to Owner. 

2. Special Warranty: Written warranty required by the Contract Documents to provide 
specific rights for Owner and issued in the name of the Owner or endorsed by 
manufacturer to 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 in the Project Manual, 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. Submittal Time: Comply with requirements in Section 017700 "Closeout Procedures." 

PART 2 - PRODUCTS 

2.1 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. Owner reserves the right to limit selection to products with warranties meeting 
requirements of the Contract Documents. 
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3. Where products are accompanied by the term "as selected," Engineer will make selection. 
4. Descriptive, performance, and reference standard requirements in the Specifications 

establish salient characteristics of products. 
5. Or Equal: For products specified by name and accompanied by the term "or equal," "or 

approved equal," or "or approved," comply with requirements in "Comparable Products" 
Article to obtain approval for use of an unnamed product. 

a. Submit additional documentation required by Engineer in order to establish 
equivalency of proposed products. Unless otherwise indicated, evaluation of "or 
equal" product status is by the Engineer, whose determination is final. 

B. Product Selection Procedures: 

1. Limited List of Products: 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 will not 
be considered unless otherwise indicated. 

a. Limited list of products may be indicated by the phrase "Subject to compliance 
with requirements, provide one of the following." 

2. Limited List of Manufacturers: 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 will be 
considered 

a. Limited list of manufacturers is indicated by the phrase "Subject to compliance 
with requirements, provide products by one of the following." 

3. 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 may additionally 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. 

a. For approval of products by unnamed manufacturers, comply with requirements in 
Section 012500 "Substitution Procedures" for substitutions for convenience. 

C. Visual Matching Specification: Where Specifications require the phrase "match Engineer's 
sample," provide a product that complies with requirements and matches Engineer's sample. 
Engineer's decision will be final on whether a proposed product matches. 

1. If no product available within specified category matches and complies with other 
specified requirements, comply with requirements in Section 012500 "Substitution 
Procedures" for proposal of product. 
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D. Visual Selection Specification: Where Specifications include the phrase "as selected by 
Engineer from manufacturer's full range" or a 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. 

E. Sustainable Product Selection: Where Specifications require product to meet sustainable 
product characteristics, select products complying with indicated requirements. Comply with 
requirements in Division 01 sustainability requirements Section and individual Specification 
Sections. 

1. Select products for which sustainable design documentation submittals are available from 
manufacturer. 

COMPARABLE PRODUCTS 

A. Conditions for Consideration of Comparable Products: 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 the following requirements: 

1. Evidence that proposed product does not require revisions to the Contract Documents, is 
consistent with the Contract Documents, will produce the indicated results, and is 
compatible with other portions of the Work. 

2. Detailed comparison of significant qualities of proposed product with those of the named 
basis-of-design product. Significant product qualities include attributes, such as type, 
function, in-service performance and physical properties, weight, dimension, durability, 
visual characteristics, and other specific features and requirements. 

3. Evidence that proposed product provides specified warranty. 
4. List of similar installations for completed projects, with project names and addresses and 

names and addresses of Engineers and owners, if requested. 
5. Samples, if requested. 

B. Engineer's Action on Comparable Products Submittal: If necessary, Engineer will request 
additional information or documentation for evaluation, as specified in Section 013300 
"Submittal Procedures." 

1. Form of Approval of Submittal: As specified in Section 013300 "Submittal Procedures." 
2. Use product specified if Engineer does not issue a decision on use of a comparable 

product request within time allocated. 

C. Submittal Requirements, Two-Step Process: Approval by the Engineer of Contractor's request 
for use of comparable product is not intended to satisfy other submittal requirements. Comply 
with specified submittal requirements. 
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SECTION 017300 - EXECUTION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes general administrative and procedural requirements governing execution of the 
Work, including, but not limited to, the following: 
1. Installation of the Work. 
2. Cutting and patching. 
3. Coordination of Owner-installed products. 
4. Progress cleaning. 
5. Starting and adjusting. 
6. Protection of installed construction. 
7. Correction of the Work. 

B. Related Requirements: 
1. Section 017700 "Closeout Procedures" for submitting final property survey with Project 

Record Documents, recording of Owner-accepted deviations from indicated lines and 
levels, replacing defective work, and final cleaning. 

1.2 DEFINITIONS 

A. Cutting: Removal of in-place construction necessary to permit installation or performance of 
subsequent work. 

B. Patching: Fitting and repair work required to restore construction to original conditions after 
installation of subsequent work. 

1.3 QUALITY ASSURANCE 

A. Professional Engineer Qualifications: Refer to Section 014000 "Quality Requirements." 

B. Cutting and Patching: Comply with requirements for and limitations on cutting and patching of 
construction elements. 
1. Operational Elements: Do not cut and patch operating elements and related components 

in a manner that results in reducing their capacity to perform as intended or that results in 
increased maintenance or decreased operational life or safety. 

C. Manufacturer's Installation Instructions: Obtain and maintain on-site manufacturer's written 
recommendations and instructions for installation of specified products and equipment. 

EXECUTION 017300 - 1 
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PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Comply with requirements specified in other Sections. 

1. For projects requiring compliance with sustainable design and construction practices and 
procedures, use products for patching that comply with sustainable design requirements. 

B. In-Place Materials: Use materials for patching identical to in-place materials. For exposed 
surfaces, use materials that visually match in-place adjacent surfaces to the fullest extent 
possible. 

1. If identical materials are unavailable or cannot be used, use materials that, when installed, 
will provide a match acceptable to Architect for the visual and functional performance of 
in-place materials. Use materials that are not considered hazardous. 

C. Cleaning Agents: Use cleaning materials and agents recommended by manufacturer or 
fabricator of the surface to be cleaned. Do not use cleaning agents that are potentially hazardous 
to health or property or that might damage finished surfaces. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examination and Acceptance of Conditions: Before proceeding with each component of the 
Work, examine substrates, areas, and conditions, with Installer or Applicator present where 
indicated, for compliance with requirements for installation tolerances and other conditions 
affecting performance. Record observations. 

1. Examine roughing-in for mechanical and electrical systems to verify actual locations of 
connections before equipment and fixture installation. 

2. Examine walls, floors, and roofs for suitable conditions where products and systems are 
to be installed. 

3. Verify compatibility with and suitability of substrates, including compatibility with 
existing finishes or primers. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. Proceeding 
with the Work indicates acceptance of surfaces and conditions. 

3.2 PREPARATION 

A. Existing Utility Information: Furnish information to local utility that is necessary to adjust, 
move, or relocate existing utility structures, utility poles, lines, services, or other utility 
appurtenances located in or affected by construction. Coordinate with authorities having 
jurisdiction. 
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B. Field Measurements: Take field measurements as required to fit the Work properly. Recheck 
measurements before installing each product. Where portions of the Work are indicated to fit to 
other construction, verify dimensions of other construction by field measurements before 
fabrication. Coordinate fabrication schedule with construction progress to avoid delaying the 
Work. 

C. Space Requirements: Verify space requirements and dimensions of items shown 
diagrammatically on Drawings. 

3.3 INSTALLATION 

A. Comply with manufacturer's written instructions and recommendations for installing products in 
applications indicated. 

B. Install products at the time and under conditions that will ensure satisfactory results as judged 
by Architect. Maintain conditions required for product performance until Substantial 
Completion. 

C. Conduct construction operations, so no part of the Work is subjected to damaging operations or 
loading in excess of that expected during normal conditions of occupancy of type expected for 
Project. 

D. Tools and Equipment: Select tools or equipment that minimize production of excessive noise 
levels. 

E. Templates: Obtain and distribute to the parties involved templates for Work specified to be 
factory prepared and field installed. Check Shop Drawings of other portions of the Work to 
confirm that adequate provisions are made for locating and installing products to comply with 
indicated requirements. 

F. Attachment: Provide blocking and attachment plates and anchors and fasteners of adequate size 
and number to securely anchor each component in place, accurately located and aligned with 
other portions of the Work. Where size and type of attachments are not indicated, verify size 
and type required for load conditions with manufacturer. 

G. Joints: Make joints of uniform width. Where joint locations in exposed Work are not indicated, 
arrange joints for the best visual effect, as judged by Architect. Fit exposed connections together 
to form hairline joints. 

3.4 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. 

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. 
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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. 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 minimize interruption to occupied areas. 

F. 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. 

G. 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, as judged by Architect. 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 eliminate evidence of patching 
and refinishing. 

a. Clean piping, conduit, and similar features before applying paint or other finishing 
materials. 

b. Restore damaged pipe covering to its original condition. 

3. Floors and Walls: Where walls or partitions that are removed extend one finished area 
into another, patch and repair floor and wall surfaces in the new space. Provide an even 
surface of uniform finish, color, texture, and appearance. Remove in-place floor and wall 
coverings and replace with new materials, if necessary, to achieve uniform color and 
appearance. 

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, corner to corner of 
wall and edge to edge of ceiling. 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. 

H. Cleaning: Clean areas and spaces where cutting and patching are performed. Remove paint, 
mortar, oils, putty, and similar materials from adjacent finished surfaces. 

PROGRESS CLEANING 

A. Clean Project site and work areas daily, including common areas. Enforce requirements strictly. 
Dispose of materials lawfully. 

1. Comply with requirements in NFPA 241 for removal of combustible waste materials and 
debris. 

2. Containerize hazardous and unsanitary waste materials separately from other waste. Mark 
containers appropriately and dispose of legally, according to regulations. 

B. Work Areas: Clean areas where Work is in progress to the level of cleanliness necessary for 
proper execution of the Work. 

1. Remove liquid spills promptly. 
2. Where dust would impair proper execution of the Work, broom-clean or vacuum the 

entire work area, as appropriate. 

C. Installed Work: Keep installed work clean. Clean installed surfaces according to written 
instructions of manufacturer or fabricator of product installed, using only cleaning materials 
specifically recommended. If specific cleaning materials are not recommended, use cleaning 
materials that are not hazardous to health or property and that will not damage exposed surfaces. 

D. Concealed Spaces: Remove debris from concealed spaces before enclosing the space. 

E. Exposed Surfaces: Clean exposed surfaces and protect as necessary to ensure freedom from 
damage and deterioration at time of Substantial Completion. 

F. During handling and installation, clean and protect construction in progress and adjoining 
materials already in place. Apply protective covering where required to ensure protection from 
damage or deterioration at Substantial Completion. 

G. Clean and provide maintenance on completed construction as frequently as necessary through 
the remainder of the construction period. Adjust and lubricate operable components to ensure 
operability without damaging effects. 

H. Limiting Exposures: Supervise construction operations to ensure that no part of the 
construction, completed or in progress, is subject to harmful, dangerous, damaging, or otherwise 
deleterious exposure during the construction period. 
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CORRECTION OF THE WORK 

A. Repair or remove and replace damaged, defective, or nonconforming Work. Restore damaged 
substrates and finishes. 

1. Repairing includes replacing defective parts, refinishing damaged surfaces, touching up 
with matching materials, and properly adjusting operating equipment. 

B. Repair Work previously completed and subsequently damaged during construction period. 
Repair to like-new condition. 

C. Restore permanent facilities used during construction to their specified condition. 

D. Remove and replace damaged surfaces that are exposed to view if surfaces cannot be repaired 
without visible evidence of repair. 

E. Repair components that do not operate properly. Remove and replace operating components 
that cannot be repaired. 

F. Remove and replace chipped, scratched, and broken glass or reflective surfaces. 

END OF SECTION 017300 
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SECTION 017700 - CLOSEOUT PROCEDURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for Contract closeout, including, 
but not limited to, the following: 

1. Substantial Completion procedures. 
2. Final completion procedures. 
3. Warranties. 
4. Final cleaning. 

B. Related Requirements: 

1. Section 012900 "Payment Procedures" for requirements for Applications for Payment for 
Substantial Completion and Final Completion. 

2. Section 013233 "Photographic Documentation" for submitting Final Completion 
construction photographic documentation. 

3. Section 017839 "Project Record Documents" for submitting Record Drawings, Record 
Specifications, and Record Product Data. 

1.3 DEFINITIONS 

A. List of Incomplete Items: Contractor-prepared list of items to be completed or corrected, 
prepared for the Engineer's use prior to Engineer's inspection, to determine if the Work is 
substantially complete. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of cleaning agent. 

B. Contractor's List of Incomplete Items: Initial submittal at Substantial Completion. 

C. Certified List of Incomplete Items: Final submittal at Final Completion. 

CLOSEOUT PROCEDURES 017700 - 1 
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1.5 CLOSEOUT SUBMITTALS 

A. Certificates of Release: From authorities having jurisdiction. 

B. Certificate of Insurance: For continuing coverage. 

C. Field Report: For pest-control inspection. 

1.6 SUBSTANTIAL COMPLETION PROCEDURES 

A. Contractor's List of Incomplete Items: Prepare and submit a list of items to be completed and 
corrected (Contractor's "punch list"), indicating the value of each item on the list and reasons 
why the Work is incomplete. 

B. Submittals Prior to Substantial Completion: Complete the following a minimum of 10 days 
prior to requesting inspection for determining date of Substantial Completion. List items below 
that are incomplete at time of request. 

1. Certificates of Release: Obtain and submit releases from authorities having jurisdiction, 
permitting Owner unrestricted use of the Work and access to services and utilities. 
Include occupancy permits, operating certificates, and similar releases. 

2. Submit closeout submittals specified in individual Sections, including specific warranties, 
workmanship bonds, maintenance service agreements, final certifications, and similar 
documents. 

3. Submit maintenance material submittals specified in individual Sections, including tools, 
spare parts, extra materials, and similar items, and deliver to location designated by 
Engineer. Label with manufacturer's name and model number. 

C. Procedures Prior to Substantial Completion: Complete the following a minimum of 10 days 
prior to requesting inspection for determining date of Substantial Completion. List items below 
that are incomplete at time of request. 

1. Advise Owner of pending insurance changeover requirements. 
2. Make final changeover of permanent locks and deliver keys to Owner. Advise Owner's 

personnel of changeover in security provisions. 
3. Complete startup and testing of systems and equipment. 
4. Perform preventive maintenance on equipment used prior to Substantial Completion. 
5. Instruct Owner's personnel in operation, adjustment, and maintenance of products, 

equipment, and systems. Submit demonstration and training video recordings specified in 
Section 017900 "Demonstration and Training." 

6. Advise Owner of changeover in utility services. 
7. Participate with Owner in conducting inspection and walkthrough with local emergency 

responders. 
8. Terminate and remove temporary facilities from Project site, along with mockups, 

construction tools, and similar elements. 
9. Complete final cleaning requirements. 
10. Touch up paint and otherwise repair and restore marred exposed finishes to eliminate 

visual defects. 
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D. Inspection: Submit a written request for inspection to determine Substantial Completion a 
minimum of 10 days prior to date the Work will be completed and ready for final inspection 
and tests. On receipt of request, Engineer will either proceed with inspection or notify 
Contractor of unfulfilled requirements. Engineer will prepare the Certificate of Substantial 
Completion after inspection or will notify Contractor of items, either on Contractor's list or 
additional items identified by Engineer, that must be completed or corrected before certificate 
will be issued. 

1. Request reinspection when the Work identified in previous inspections as incomplete is 
completed or corrected. 

2. Results of completed inspection will form the basis of requirements for Final 
Completion. 

1.7 FINAL COMPLETION PROCEDURES 

A. Submittals Prior to Final Completion: Before requesting final inspection for determining Final 
Completion, complete the following: 

1. Submit a final Application for Payment in accordance with Section 012900 "Payment 
Procedures." 

2. Certified List of Incomplete Items: Submit certified copy of Engineer's Substantial 
Completion inspection list of items to be completed or corrected (punch list), endorsed 
and dated by Engineer. Certified copy of the list shall state that each item has been 
completed or otherwise resolved for acceptance. 

3. Certificate of Insurance: Submit evidence of final, continuing insurance coverage 
complying with insurance requirements. 

4. Submit pest-control final inspection report. 
5. Submit Final Completion photographic documentation. 

B. Inspection: Submit a written request for final inspection to determine acceptance a minimum of 
10 days prior to date the Work will be completed and ready for final inspection and tests. On 
receipt of request, Engineer, will either proceed with inspection or notify Contractor of 
unfulfilled requirements. Engineer will prepare a final Certificate for Payment after inspection 
or will notify Contractor of construction that must be completed or corrected before certificate 
will be issued. 

1. Request reinspection when the Work identified in previous inspections as incomplete is 
completed or corrected. 

1.8 LIST OF INCOMPLETE ITEMS 

A. Organization of List: Include name and identification of each space and area affected by 
construction operations for incomplete items and items needing correction including, if 
necessary, areas disturbed by Contractor that are outside the limits of construction. 

1. Organize list of spaces in sequential order, listed by room or space number. 
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2. Organize items applying to each space by major element, including categories for 
ceilings, individual walls, floors, equipment, and building systems. 

3. Include the following information at the top of each page: 

a. Project name. 
b. Date. 
c. Name of Engineer, 
d. Name of Contractor. 
e. Page number. 

4. Submit list of incomplete items in the following format: 

a. MS Excel Electronic File: Engineer, will return annotated file. 
b. Web-Based Project Software Upload: Utilize software feature for creating and 

updating list of incomplete items (punch list). 

SUBMITTAL OF PROJECT WARRANTIES 

A. Time of Submittal: Submit written warranties on request of Engineer for designated portions of 
the Work where warranties are indicated to commence on dates other than date of Substantial 
Completion, or when delay in submittal of warranties might limit Owner's rights under 
warranty. 

B. Organize warranty documents into an orderly sequence based on the table of contents of Project 
Manual. 

C. Warranty Electronic File: Provide warranties and bonds in PDF format. Assemble complete 
warranty and bond submittal package into a single electronic PDF file with bookmarks enabling 
navigation to each item. Provide bookmarked table of contents at beginning of document. 

1. Submit on digital media acceptable to Engineer, by uploading to web-based project 
software site. 

D. Warranties in Paper Form: 

1. Bind warranties and bonds in heavy-duty, three-ring, vinyl-covered, loose-leaf binders, 
thickness as necessary to accommodate contents, and sized to receive 8-1/2-by-11-inch 
paper. 

2. Provide heavy paper dividers with plastic-covered tabs for each separate warranty. Mark 
tab to identify the product or installation. Provide a typed description of the product or 
installation, including the name of the product and the name, address, and telephone 
number of Installer. 

3. Identify each binder on the front and spine with the typed or printed title 
"WARRANTIES," Project name, and name of Contractor. 

E. Provide additional copies of each warranty to include in operation and maintenance manuals. 

CLOSEOUT PROCEDURES 017700 - 4 
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PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Cleaning Agents: Use cleaning materials and agents recommended by manufacturer or 
fabricator of the surface to be cleaned. Do not use cleaning agents that are potentially hazardous 
to health or property or that might damage finished surfaces. 

PART 3 - EXECUTION 

3.1 FINAL CLEANING 

A. General: Perform final cleaning. Conduct cleaning and waste-removal operations to comply 
with local laws and ordinances and Federal and local environmental and antipollution 
regulations. 

B. Cleaning: Employ experienced workers or professional cleaners for final cleaning. Clean each 
surface or unit to condition expected in an average commercial building cleaning and 
maintenance program. Comply with manufacturer's written instructions. 

a. Clean Project site of rubbish, waste material, litter, and other foreign substances. 
b. Remove tools, construction equipment, machinery, and surplus material from 

Project site. 
c. Remove snow and ice to provide safe access to building. 
d. Clean flooring, removing debris, dirt, and staining; clean according to 

manufacturer's recommendations. 
e. Vacuum carpet and similar soft surfaces, removing debris and excess nap; clean 

according to manufacturer's recommendations if visible soil or stains remain. 
f. Clean transparent materials, including mirrors and glass in doors and windows. 

Remove glazing compounds and other noticeable, vision-obscuring materials. 
Polish mirrors and glass, taking care not to scratch surfaces. 

g. Remove labels that are not permanent. 
h. Wipe surfaces of mechanical and electrical equipment, elevator equipment, and 

similar equipment. Remove excess lubrication, paint and mortar droppings, and 
other foreign substances. 

i. Clean plumbing fixtures to a sanitary condition, free of stains, including stains 
resulting from water exposure. 

j. Replace disposable air filters and clean permanent air filters. Clean exposed 
surfaces of diffusers, registers, and grills. 

k. Clean ducts, blowers, and coils, if units were operated without filters during 
construction or that display contamination with particulate matter on inspection. 

l. Clean luminaires, lamps, globes, and reflectors to function with full efficiency. 
m. Clean strainers. 
n. Leave Project clean and ready for occupancy. 
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C. Construction Waste Disposal: Comply with waste-disposal requirements in Section 015000 
"Temporary Facilities and Controls." Section 017419 "Construction Waste Management and 
Disposal. 

REPAIR OF THE WORK 

A. Complete repair and restoration operations required by Section 017300 "Execution" before 
requesting inspection for determination of Substantial Completion. 

END OF SECTION 017700 
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017823 - OPERATION AND MAINTENANCE DATA 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for preparing, product maintenance 
manuals. 

B. Related Requirements: 

1. Section 011200 "Multiple Contract Summary" for coordinating operation and 
maintenance manuals covering the Work of multiple contracts. 

2. Section 013300 "Submittal Procedures" for submitting copies of submittals for operation 
and maintenance manuals. 

3. Section 019113 "General Commissioning Requirements" for verification and compilation 
of data into operation and maintenance manuals. 

1.3 DEFINITIONS 

A. System: An organized collection of parts, equipment, or subsystems united by regular 
interaction. 

B. Subsystem: A portion of a system with characteristics similar to a system. 

1.4 CLOSEOUT SUBMITTALS 

A. Submit operation and maintenance manuals indicated. Provide content for each manual as 
specified in individual Specification Sections, and as reviewed and approved at the time of 
Section submittals. Submit reviewed manual content formatted and organized as required by 
this Section. 

1. Engineer will comment on whether content of operation and maintenance submittals is 
acceptable. 

2. Where applicable, clarify and update reviewed manual content to correspond to revisions 
and field conditions. 

B. Format: Submit operation and maintenance manuals in the following format: 

OPERATION AND MAINTENANCE DATA 017823 - 1 
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1. Submit on digital media acceptable to Engineer, by uploading to web-based project 
software site. Enable reviewer comments on draft submittals. 

2. . 

C. Initial Manual Submittal: Submit draft copy of each manual at least 30days before commencing 
demonstration and training. Engineer will comment on whether general scope and content of 
manual are acceptable. 

D. Final Manual Submittal: Submit each manual in final form prior to requesting inspection for 
Substantial Completion and at least 15 days before commencing demonstration and training. 
Engineer will return copy with comments. 

1. 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. 

E. Comply with Section 017700 "Closeout Procedures" for schedule for submitting operation and 
maintenance documentation. 

1.5 FORMAT OF 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: Bookmark 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. 

1.6 PRODUCT MAINTENANCE MANUALS 

A. Product Maintenance Manual: Assemble a complete set of maintenance data indicating care and 
maintenance of each product, material, and finish incorporated into the Work. 

B. Source Information: List each product 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. 

C. Product Information: Include the following, as applicable: 
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1. Product name and model number. 
2. Manufacturer's name. 
3. Color, pattern, and texture. 
4. Material and chemical composition. 
5. Reordering information for specially manufactured products. 

D. Maintenance Procedures: Include manufacturer's written recommendations and the following: 

1. Inspection procedures. 
2. Types of cleaning agents to be used and methods of cleaning. 
3. List of cleaning agents and methods of cleaning detrimental to product. 
4. Schedule for routine cleaning and maintenance. 
5. Repair instructions. 

E. Repair Materials and Sources: Include lists of materials and local sources of materials and 
related services. 

F. Warranties and Bonds: Include copies of warranties and bonds and lists of circumstances and 
conditions that would affect validity of warranties or bonds. 

1. Include procedures to follow and required notifications for warranty claims. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 017823 
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SECTION 017839 - PROJECT RECORD DOCUMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for Project Record Documents, 
including the following: 

1. Record Drawings. 
2. Record specifications. 
3. Record Product Data. 
4. Miscellaneous record submittals. 

B. Related Requirements: 
1. Section 017700 "Closeout Procedures" for general closeout procedures. 
2. Section 017823 "Operation and Maintenance Data" for operation and maintenance 

manual requirements. 

1.3 CLOSEOUT SUBMITTALS 

A. Record Drawings: Comply with the following: 
1. : Submit copies of Record Drawings as follows: 

a. Initial Submittal: 
1) Submit PDF electronic files of scanned record prints 
2) Submit Record Digital Data Files 
3) Architect will indicate whether general scope of changes, additional 

information recorded, and quality of drafting are acceptable. 

b. Final Submittal: 
1) Submit PDF electronic files of scanned Record Prints 
2) Print each drawing, whether changes and additional information were 

recorded. 

B. Record Specifications: Submit annotated PDF electronic files of Project's Specifications, 
including addenda and Contract modifications. 

C. Record Product Data: Submit annotated PDF electronic files and directories of each 
submittal. 
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1. Where record Product Data are required as part of operation and maintenance manuals, 
submit duplicate marked-up Product Data as a component of manual. 

D. Miscellaneous Record Submittals: See other Specification Sections for miscellaneous record-
keeping requirements and submittals in connection with various construction activities. Submit 
annotated PDF electronic files and directories of each submittal. 

E. Reports: Submit written report weekly indicating items incorporated into Project Record 
Documents concurrent with progress of the Work, including revisions, concealed conditions, 
field changes, product selections, and other notations incorporated. 

1.4 RECORD SPECIFICATIONS 

A. Preparation: Mark Specifications to indicate the actual product installation, where installation 
varies from that indicated in Specifications, addenda, and Contract modifications. 

1. Give particular attention to information on concealed products and installations that 
cannot be readily identified and recorded later. 

B. Format: Submit record specifications as annotated PDF electronic file 

1.5 RECORD PRODUCT DATA 

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. 

B. Preparation: Mark Product Data to indicate the actual product installation where installation 
varies substantially from that indicated in Product Data submittal. 

1. Give particular attention to information on concealed products and installations that 
cannot be readily identified and recorded later. 

2. Include significant changes in the product delivered to Project site and changes in 

C. Format: Submit Record Product Data as annotated PDF electronic file. 

1. Include Record Product Data directory organized by Specification Section number and 
title, electronically linked to each item of Record Product Data. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 017839 
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CONTENTS 

DIVISION 23 - HEATING, VENTILATING, AND AIR CONDITIONING (HVAC) 

SECTION TITLE 

23 05 00 STANDARD CONDITIONS FOR HVAC WORK 

23 05 13 COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT 

23 05 17 SLEEVES AND SLEEVE SEALS FOR HVAC PIPING 

23 05 18 ESCUTCHEONS FOR HVAC PIPING 
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23 05 23.11 GLOBE VALVES FOR HVAC PIPING 

23 05 23.12 BALL VALVES FOR HVAC PIPING 

23 05 23.13 BUTTERFLY VALVES FOR HVAC PIPING 

23 05 23.14 CHECK VALVES FOR HVAC PIPING 

23 05 48.13 VIBRATION CONTROLS FOR HVAC 

23 05 50 FIRE STOPPING 

23 05 53 IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT 

23 05 93 TESTING, BALANCING, AND ADJUSTING 

23 07 19 HVAC PIPING INSULATION 

23 09 33 AUTOMATIC TEMPERATURE CONTROL 

23 21 13 HYDRONIC PIPING 
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23 64 00 AIR COOLED PACKAGED CHILLER 
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DIVISION 23 - HVAC 

SECTION 23 05 00 - STANDARD CONDITIONS FOR HVAC 

PART 1 - GENERAL 

1.01 REFERENCE 

A. Requirements established within the portions of this project manual titled Division 1, General 
Requirements are collectively applicable to the work of this section. 

B. Instructions to Bidders, Special Conditions and addenda as issued are part of this specification. 
C. Mechanical, Plumbing, and HVAC drawings along with all other project drawings and specifications 

represent the work of this section. 
D. Drawings, Contract, General Conditions and Supplementary Conditions form a part of this section, 

by reference thereto and shall have the same force and effect as if printed herewith in full. Failure to 
review these sections shall not relieve the Contractor of his responsibility to fully comply with the 
terms therein. 

1.02 SCOPE 

A. Provide all labor, material, equipment, and supervision necessary to disconnect and remove the 
existing air cooled chiller, with all its supports, accessories, and controls. 

B. Provide labor, material, equipment, and supervision necessary to install a new air cooled chiller, 
reconnect it to the existing chilled water piping system and tie into the existing controls system. 

C. It shall be the contractor’s responsibility to coordinate his work and the work of his subcontractors to 
insure that all the work is covered. He shall designate who is responsible for various portions of 
work which may overlap so that there is complete coverage of all required work. It is the position of 
the owner and the A/E that all work is the responsibility of the mechanical contractor within this 
Division of the work. 

D. Contractor shall provide all demolition necessary to remove and replace, repair, install new or modify 
existing work whether it be walls, floors, ceilings, structure, mechanical or electrical required to install 
his work. Contractor shall replace all work to leave in a finished condition. 

E. All work shown on the drawings and not expressly mentioned in the specifications and all work 
specified but not shown on the drawings, but necessary for the proper execution of same shall be 
performed by the contractor. It is not the intent of the drawings and specifications to describe every 
feature and detail of the work. 

F. No additions to the contract amount will be approved for any materials, equipment, or labor to 
perform additional work unless it can be clearly shown to be beyond the scope and intent of the 
drawings and specifications. 

G. HVAC contractor's scope of work shall include but not be limited to the following: 
1. Air cooled chiller and accessories 
2. Chilled water system, equipment, and insulation. 
3. Demolition of existing work for new work. 
4. Test Balance & Adjust. 
5. Repair existing areas affected by the new construction. Patch, repair and finish to match 

existing. 

MCHUGH ENGINEERING ASSOCIATES, INC. 23 05 00 - 1 
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6. Automatic Temperature Control System. 
7. Building automation system and automatic temperature controls. 
8. All other work identified in Division 23 and/or on the mechanical drawings except that 

identified as plumbing or fire protection work. 
9. Provide third party certification of all packaged systems by a Nationally Recognized Testing 

Laboratory (NRTL) in accordance with OSHA Federal Regulations 29CFR1910.303 and .399 
as well as Pamphlet #70 and National Electrical Code Article 90-7. 

10. Fire stopping of penetrations. (See Section 23 05 50) 

1.03 REGULATIONS, CODES, AND STANDARDS 

A. Work shall be performed in accordance with the latest adopted codes, amendments, regulations, 
and ordinances of the authorities having jurisdiction. Observe all safety regulations including the 
requirements of OSHA. 

B. Obtain and pay for all permits, connection charges, inspections, and certificates required to complete 
the work. 

C. Latest editions of any referenced standards shall govern. 
D. Contractor shall arrange and pay for all tests and inspections specified herein or required by above 

agencies and furnish required certificate of inspection to owner. 
E. Where the contract documents are more stringent but not in conflict with the applicable codes, the 

more stringent requirements shall be followed. 

1.04 SUBMISSIONS 

A. The procedure for submissions of shop drawings shall be as specified in Division 1, or as a 
minimum, as indicated below. 

B. Furnish submissions of shop drawings and samples of materials and equipment as indicated in 
these sections, on the drawings, or as directed by the A\E. Submissions will be made in a timely 
fashion such that adequate time exists to review the drawings, or material, and arrive at the site in 
accordance with the project schedule. 

C. Submissions will not be accepted with work defined as "By Others". Identify contractor by name and 
with his approval so indicated. Submissions are required prior to purchasing, fabrication, or 
installation of any material or equipment. Submissions shall be reviewed and certified by the 
submitting contractor that they are in accordance with the project documents. 

D. When requested by the engineer, shop drawings shall be required to be submitted to designated 
agencies for review and approval prior to submission to the engineer. 

E. Contractor shall arrange and pay for all tests and inspections specified herein or required by above 
agencies and furnish required certificate of inspection to owner. 

F. Contractor to forward a copy of submittals which have electrical requirements to the Electrical 
Contractor (EC) for coordination of voltage, amperage, and phase. Response to be received from 
EC prior to ordering of equipment by mechanical contractor. 

G. Submissions shall include warrantees by the manufacturer for equipment being provided. 
Submissions for commonly related items such as fixtures, trim, carriers, drains shall be combined in 
a single brochure with all items being furnished clearly identified. 

H. Shop drawings and submittals shall be checked and stamped by the contractor before submitting. 
They shall conform to measurements made at the site, the contract requirements, and coordinated 
with all other trades. 

I. Specific models in catalog sheets must be identified as well as all options, voltages, phases, etc. 
identified so as to be clear on what is being provided. 

J. Contractor and manufacturers shall be responsible for all physical characteristics of the equipment 
and field verify with final locations, coordinate with floor plans, confirm service access, clearances, 
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confirm equipment arrangements, electrical disconnect clearances, and pathways/travel/access to 
the final equipment installation locations. Submission of equipment shop drawing will be deemed 
evidence of compliance with this requirement. If no shop drawing is submitted, contractor shall be 
fully responsible for a complete installation and assumes all related costs that affects the contractor 
and other trades. 

1.05 SITE INSPECTION 

A. Visit site, inspect, and become aware of all conditions which may affect the work. Investigate utilities, 
protection requirements for adjacent facilities, storage locations, and access to the construction 
area. 

B. Submission of bid will be deemed evidence of having complied with this request. Contractor may 
not request additional costs for existing conditions which were evident from inspection of the site. 

1.06 SUBSTITUTIONS 

A. Material and equipment specified shall be deemed as that which the bidder’s quotation represents. 
B. Once bids are accepted only that material and equipment listed in the specifications or added by 

addenda shall be acceptable. Substitution information for inclusion in an addenda must be received 
by the A\E at least 10 days prior to bid opening. If acceptable, an addenda will be issued which will 
add the additional acceptable manufacturers or materials and be available for all contractors to 
consider. It shall be a basic premise that a contractor is a lowest bidder because he utilized 
substituted materials or equipment as opposed to specified materials or equipment. 

C. If the contractor submits alternate equipment, manufacturers, systems, methods, or materials, not 
specifically identified in the specifications, additional review and investigation time may be required 
by the engineer. If the engineer determines additional review time is required because of the 
substitution, then this will be a billable service by the engineer at the rate of $150.00/hr. for such 
services. Also billable will be any redesign time and revisions to drawings should they be necessary 
for incorporation into the work. Services will be billable to the contractor making such substitutions 
and will be payable prior to approval or rejection. 

D. If the contractor elects to submit alternate equipment, manufacturers, systems, methods, or 
materials, not specifically identified in the drawings and specifications, it is the contractor’s 
responsibility to coordinate the work with other trades and pay for any associated costs with the 
substitution or change. 

E. Contractor and manufacturers shall be responsible for all physical characteristics of the equipment 
and field verify with final locations, coordinate with floor plans, confirm service access, clearances, 
confirm equipment arrangements, electrical disconnect clearances, and pathways/travel/access to 
the final equipment installation locations. Submission of equipment shop drawing will be deemed 
evidence of compliance with this requirement. If no shop drawing is submitted, contractor shall be 
fully responsible for a complete installation and assumes all related costs that affects the contractor 
and other trades. 

1.07 DRAWINGS AND SPECIFICATIONS 

A. The drawings are generally diagrammatic and necessary field coordination and adjustment must be 
provided by the contractor prior to installation. Such deviations to the work to allow for coordination 
shall be kept to a minimum and any such deviations shall be at no extra cost. 

B. When a conflict or contradiction exists either between drawings and specs or between specs or 
between different drawings or details, the more stringent shall apply. 

C. Drawings and specifications are intended to be taken as a whole and each is to supplement the 
other. It is not intended that all work must be both shown on drawings and specified in the 
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specifications. 
D. An item shown on the drawings and not indicated in the specifications is to be understood to be 

required for the project. An item specified and not shown on the drawings is to be understood to be 
required for the project. 

E. The architects or engineer’s interpretation of the documents shall be binding upon the contractor. If 
a question arises, the contractor shall ask for an interpretation prior to bidding and an answer shall 
be issued as an addendum to all bidders. 

F. If a question arises after bidding the A/E interpretation shall govern. 

1.08 MEASUREMENTS 

A. Before ordering materials or commencing with any work, the contractor shall verify all measurements 
at the building. Coordination of equipment, materials, spaces, and dimensions are the responsibility 
of the contractor. 

1.09 PROGRESS SCHEDULE 

A. Provide a project schedule which shall show start, sequence of each type of work, milestone 
schedule, and completion of each type of work, with overall completion date. 

1.10 COST SCHEDULE 

A. Provide a detailed cost breakdown indicating labor and material amounts for various types of work. 
B. AIA forms are required for this submission. 

1.11 COMPLETION 

A. The contractor shall deliver to the owner, with his request for final payment, copies of all 
manufacturer's guarantees, equipment instructional manuals, a complete set of all final shop 
drawings, catalog cuts, service contracts, and other items as may be required elsewhere in the 
documents. 

1.12 OFFICE 

A. The contractor shall set up his job office (desk) where directed by the owner. 

1.13 STORAGE 

A. Material shall be stored only where directed by the owner. 

1.14 SANITARY 

A. The contractor will at his own expense, provide and maintain in a sanitary condition, a portable 
chemical toilet. 

B. Toilet will be located where directed by the owner. 

PART 2 - PRODUCTS 
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2.01 GENERAL 

A. All material shall be new and of present day manufacturer. 
B. All material and equipment shall be in conformance with accepted trade standards. 
C. Whenever equipment or material is referred to in the singular, such as "the fan", it shall be deemed 

to apply to as many such items as may be necessary to complete the installation. 
D. The word “provide” means “furnish and install complete, tested, and adjusted as necessary with all 

accessories, covers, escutcheons”. The word “piping” means pipe, fitting, controls, valves, and 
hangers as required for a complete system. 

2.02 MOTORS 

A. Incorporate latest IEEE and NEMA standards. 
B. All copper windings with ball bearings. 
C. Indoors; drip proof, 40 degree C rise. 
D. Outdoors; totally enclosed 55 degree C rise. 
E. Motors over 10 HP to be high efficiency with PF in excess of 0.9. 

2.03 MOTOR STARTERS AND CONTACTORS 

A. Fractional with horsepower up to ½ HP; electrical contract. 
B. Polyphase and single phase above ½ HP: this contract. 
C. Electrical contractor shall install all starters except for those provided as an integral part of 

equipment. 
D. Polyphase starters shall be magnetic combination type, across-the-line electrically operated, 

electrically held, three pole assemblies, with arc extinguishing characteristics, silver to silver 
renewable contacts, 3 pole thermal bi-metallic, red run pilot light, individual phase protection, with 
overload heaters matched to motors installed and with 4 auxiliary contact, Hand-off-Auto switch, and 
control transformer. 

E. For single phase motors above ½ HP provide magnetic combination single phase motor starters with 
overloads, non-fusible disconnect switch, red run pilot light, integral 120 volt control transformer with 
dual primary fusing auxiliary contacts. 

F. Starters shall be as manufactured by G. E., Siemens, Square "D", Cerus or Cutler-Hammer. 

2.04 EQUIPMENT START UP 

A. Verify that equipment is operating within warranty requirements. 
B. Advise owner and A/E at least two days prior. 
C. Verify proper operation. Obtain signed statement by manufacturer or his representative that 

equipment is operating within warranty requirements. Submit statement to A/E. 

2.05 LUBRICATION 

A. Lubricate all equipment in accordance with manufacturer’s instructions. 
B. Lubricate prior to start up. 
C. Provide one year’s supply of lubricants to the owner. 

2.06 OPERATING INSTRUCTIONS AND MANUALS 

A. Properly and fully instruct owner’s personnel in the operation and maintenance of all systems and 
equipment. 
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B. Insure that the owner's personnel are familiar with all operations to carry on required activities. 
C. Such instruction shall be for each item of equipment and each System as a whole. 
D. Manual shall include all instructions on operation, maintenance, repair parts list, lubrication 

requirements, brochures, catalogue cuts, wiring diagrams, control sequences, service requirements, 
piping diagrams, names, and addresses of vendors, suppliers, and emergency contacts. Three 
manuals shall be provided. 

E. Provide to the owner any special tools necessary to operate any of the equipment. 

PART 3 - EXECUTION 

3.01 PROTECTION 

A. Cover duct openings during construction. 
B. Plug or cap open ends of piping systems and conduit. 
C. Stored materials shall be covered to prevent damage by inclement weather, sun, dust, or moisture. 
D. Protect all installed work until accepted in place by the owner. Cover plumbing fixtures and lighting 

fixtures. 
E. Do not install plates, polished metal escutcheons, thermostats, and other finished devices until 

masonry, tile, and painting operations are complete or protect otherwise. 
F. Protect all existing or new work from operations which may cause damage such as hauling, welding, 

soldering, painting, insulating, and covering. 

3.02 WORKMANSHIP 

A. Install all work neat, trim, and plumb with building lines. 
B. Install work in spaces allocated. 
C. Cutting and patching shall be performed by skilled tradesmen normally employed for the work 

involved. 

3.03 FASTENERS, HANGERS, AND SUPPORTS 

A. Furnish and install all hangers and supports required to suspend, mount, or hang the work. 
B. Furnish and install all miscellaneous steel angles, channels, beams, clips, brackets, and anchors to 

hang or support the work. Provide submissions for review. 
C. Install concrete inserts before concrete is poured. 
D. Drilled inserts shall not be loaded to more than 1/4 rated capacity with a minimum of 200 lbs. 
E. Powder driven fasteners shall not be allowed for piping larger than 2", or for equipment. When used 

they shall not be loaded more than 1/8 rated capacity with a minimum of 200 lbs. 
F. All hangers, miscellaneous steel, braces, and supports shall be galvanized, cadmium plated, or 

painted with corrosion resistant primer and finish coat of epoxy enamel. 
G. Piping shall be supported from adjustable clevis type hangers with insulation pipe saddles as 

indicated in the piping system specification sections. Piping shall not support other piping. 
H. Support vertical piping and ductwork at floor levels. Piping shall have split rings. Ductwork shall have 

1 1/2" angle iron frames. 
I. Provide and install lintels where required for mechanical work and not indicated on architectural or 

structural drawings. 
J. Furnish steel framing for roof openings and floor openings. Submit details for review. 
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3.04 SLEEVES 

A. All piping passing through floors or walls shall have sleeves unless holes are cored. Sleeves shall 
be 16 gage galvanized steel in non-bearing walls, 10 gage galvanized steel for bearing walls, and 
schedule 40 galvanized pipe in floors. Sleeves shall accommodate insulation. This shall not apply to 
sprinkler piping. 

B. Sleeves passing through foundation walls not exposed to interior spaces or sleeves passing through 
slab on grade may be schedule 40 PVC. 

C. Wall sleeves shall finish flush with wall. 
D. Floor sleeves shall extend 1 inch above floor. 
E. Sleeves in walls between interior spaces and unexcavated, exterior, crawl, or backfilled spaces shall 

be made watertight with "Link-Seal" modular wall and casing seal. Casing shall be schedule 40 
galvanized pipe with anchor flange. 

3.05 PLATES 

A. Furnish and install chrome plated plates wherever piping passes into finished areas. 
B. Plates shall be securely fastened to piping or building construction. 
C. Floor plates shall cover one inch floor extension. 

3.06 OFFSETS, TRANSITIONS, MODIFICATIONS 

A. Furnish and install all offsets necessary to install the work and to provide clearance for the other 
trades. 

B. Maintain adequate headroom and clearance as directed by the A/E. 
C. Ductwork transitions necessary to accommodate available space or clearance requirements shall be 

contract requirements. 
D. Incidental modifications necessary to the installation of the systems shall be made as necessary and 

at the direction of the A/E. 
E. Rises and drops of piping systems shall be provided as required and where directed to allow for 

clearances to other construction. Drains shall be installed at no additional cost to the owner. The 
contractor shall allow for such occurrences in his bid. 

F. Ductwork, piping, conduit, and equipment shall be so arranged as to not pass in front of windows, 
doors, access panels, access doors, coil removal or filter removal space or service clearance areas. 
Do not install within 3'-0" clearance of electrical panel fronts. 

3.07 RECESSES 

A. Furnish information to the general contractor as to sizes and locations of recesses required to install 
panels, boxes, grilles, and other equipment or devices which are to be recessed into walls. 

B. Make offsets or modifications as required to suit final locations. 

3.08 EQUIPMENT SETTING 

A. Furnish and install as a minimum, a 4" thick concrete pad beneath all floor mounted equipment in 
mechanical rooms, boiler rooms, or equipment rooms, or outside on grade. This shall not apply to 
residential installations of water heaters and air handling units or furnaces unless detailed on 
drawings or specified elsewhere. 

B. Furnish and install as a minimum, spring vibration isolators under any equipment 5 HP and over and 
rubber-in-shear vibration isolation under all equipment less than 5 HP. This shall apply to residential 
installations. 
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C. Reinforce concrete with No. 4 rods 12" on centers both ways. 
D. Pad to have 3/4" dowels into concrete at 1 per 4 square feet. 

3.09 LABELING 

A. All equipment, panels, controls, safety switches, and devices shall be provided with permanent black 
laminated white core labels with 3/8" letters. 

B. This shall also apply to all controllers, remote start/stop push buttons, equipment cabinets, and 
where directed by the A/E. 

C. This shall not apply to local room thermostats and light switches. 

3.10 FLASHING AND COUNTERFLASHING 

A. Piping and conduit through the roof shall be flashed by the General Contractor. This contractor shall 
furnish counterflashing. 

B. Ductwork through the roof and roof mounted duct connected equipment shall be provided with 
prefabricated roof curbs. General contractor shall flash. This contractor shall counterflash. 

C. Structural dunnage for roof mounted equipment shall be flashed and counterflashed. Prefabricated 
roof curbs may be utilized. 

3.11 ACCESS 

A. Locate all equipment, valves, devices, and controllers which may need service in accessible places. 
B. Where access is not available; access panels shall be provided. Furnish prime painted steel access 

doors to the General Contractor for installation. 
C. Access doors shall be 16 gauge frames and 22 gauge steel door. Access doors in fire rated walls 

shall have a "B" label for 1 ½ hours. 
D. Maintain clearances for tube removal, coil pulls, and filter removal. 

3.12 WIRING 

A. Power wiring shall be provided by the Division 26 Electrical Contractor. This contractor shall furnish 
all 3 phase starters, pushbuttons, and controllers necessary to operate the equipment. The Electrical 
Contractor shall store and install the electrical devices and furnish and install the power wiring. 

B. Control wiring shall be furnished and installed under Division 23 portion of the work. Wiring for 
controls is control wiring whether it is line voltage or low voltage. 

C. All wiring shall be in accordance with the NEC. 
D. Pushbuttons shall be maintain-contact type. 
E. Refer to the electrical specifications for wiring methods. 
F. Plenum rated cable is required for control wiring. 

3.13 UTILITIES 

A. Do not interrupt any utility or service without adequate previous notice and scheduling with the 
owner. 

B. Refer to Division 1 for requirements for providing temporary utilities. 

3.14 CUTTING AND PATCHING EXTERIOR SERVICES 

A. This contractor shall be responsible for returning disturbed areas to original condition where 
excavation for utilities has been required. 
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B. Cut and patch paved areas to match original surfaces. 
C. Properly tamp backfill before finishing surfaces. 
D. Concrete pavements and curbs shall be formed and poured to match adjacent areas. 
E. Grass areas shall be sodded and maintained until established growth is achieved. 

3.15 GUARANTEE 

A. All work shall be guaranteed to be free from defects for a period of one year of operation from date 
of acceptance by the owner unless otherwise specified. Material and labor for first year warranty is 
to be provided. 

B. Guarantee shall be extended for all non-operational periods due to failure within the guarantee 
period. 

C. Compressors and refrigeration system components shall be provided with a 5 year factory warranty. 
Material only for years 2 through 5 is required. 

3.16 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Deliver material and equipment in manufacturer’s original cartons or on skids. 
B. Store material in dry enclosures or under protective coverings out of way of work progress. 
C. Handle so as to prevent damage to product or any surrounding material. 

3.17 MANUFACTURERS’ NAMES 

A. Manufacturers’ names are included herein to establish those suppliers who may provide products for 
this project subject to the requirements of the specifications. Although a manufacturer’s name may 
appear as an acceptable supplier it is not understood that a standard product is acceptable. 
Products must also meet the technical, performance, and physical requirements of the project as 
well as being named in the specification. Any deviations from this must be acknowledged at bid time 
by the supplier and he shall be solely responsible for any and all costs associated with the 
application of his product in the project. 

B. A design cannot be prepared which accommodates the installation of all suppliers and is not 
intended to do so. If certain modifications must be made to accommodate one particular supplier’s 
equipment it shall be considered the contractor’s responsibility to arrange for such accommodations 
and be financially responsible for same. 

3.18 AS-BUILT DRAWINGS 

A. At the completion of the work the contractor shall furnish a reproducible as-built drawings to the A/E 
for approval. The drawings shall indicate all work installed and its actual size and location. If 
acceptable, the A/E will submit the as-built drawings to the owner as record drawings. If not 
acceptable, the A/E will return the drawing to the contractor to make corrections as required. The 
contractor will resubmit for approval. 

B. The as-built drawings shall indicate measured dimensions of underground lines and other concealed 
work. 

3.19 PENETRATION SEALING 

A. All penetrations of Natatorium walls, fire walls, smoke walls, and floors by ducts, pipes, conduit, or 
wiring shall be sealed to prevent the flow of gasses or smoke. 

B. The sealant shall be foamed in place between the penetrant and the adjacent floor or wall with DOW 
Corning RTV foam or equivalent by 3M, Hilti, or Chase foam. 
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C. The installation shall meet the approval of the authority having jurisdiction. 
D. Penetrations through rated surfaces shall have a UL rating equivalent to the adjacent surfaces. 
E. All other penetrations of walls either above ceilings or exposed shall be closely sealed around the 

penetration with caulking or packing to prevent flow of air or sound through the wall. 

3.20 CUTTING AND PATCHING INTERIOR SURFACES 

A. Respective contractor shall install all hangers, supports, pipe sleeves in floors, walls, partitions, 
ceilings, and roof slabs as construction progresses to permit their work to be built into place and to 
eliminate unnecessary cutting of construction work. 

B. All cutting of concrete, or other material for the passage of piping and ductwork through floors, walls, 
partitions, and ceiling shall be done by the respective contractor where necessary to install his work. 
Respective contractor will close all such openings around piping, ductwork, and conduit with 
materials equivalent to that removed. All exposed surfaces shall be left in suitable condition for 
refinishing without further work. 

C. Contractor shall patch and repair any existing openings created by the demolition work in floors, 
walls, partitions, and ceilings not being reused for the new construction. 

3.21 INVERTS AND ELEVATIONS 

A. Indicated inverts and elevations of existing utilities are approximate and based on the best 
information available. 

B. Upon of award of contract, contractor shall verify in the field all such information and report any 
discrepancies before proceeding with work. Contractor shall be responsible for extra work caused 
by his failure to verify inverts and elevations. 

3.22 CONNECTIONS TO EQUIPMENT FURNISHED BY OTHERS 

A. Furnish and install final connections to equipment furnished in other parts of the specification or 
furnished by the owner. Provide drainage connections, vent connections, water connections, fuel 
gas connections, duct connections, gas connections to the fixtures or equipment. Plumbing 
connections shall include valved supplies and trapped waste connections. 

3.23 CONNECTIONS TO EXISTING SYSTEMS 

A. The contractor shall be responsible for connecting new systems to existing systems. 
B. Arrange for outages with the owner. 
C. Contractor shall shut down and drain existing systems. 
D. Contractor shall cut in, weld, solder, or thread, and make connections compatible with existing 

systems. 
E. Provide new valves at connections to existing systems. 
F. Contractor shall refill existing and fill new systems. 
G. Contractor shall purge air from systems, both new and existing. 
H. Contractor shall place existing systems back into operation. 
I. Contractor shall repair and replace any insulation damaged or removed during connection 

procedures. 

3.24 COORDINATION DRAWINGS 

A. Provide 3/8" = 1'-0" scale drawings showing all coordinated ductwork, piping, conduit, and 
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equipment of all trades. 
B. The sheet metal shop drawings may be used as the basis of these drawings. 
C. Show ductwork, walls, beams, steel, drainage piping, domestic water piping, HVAC piping, sprinkler 

piping, light fixtures, electrical conduit, and equipment. 
D. Contact other disciplines and obtain information to identify fully coordinated systems. 
E. Submit for review and approval to the A/E. 
F. Provide all dimensional data and necessary clearances to other trades for installation of fixtures and 

equipment within casework and counter tops. 
G. Work shall not proceed until coordination is completed and all conflicts, issues, sequences etc., are 

resolved. 

3.25 SAMPLE CONSTRUCTION 

A. One double and one single patient room shall be constructed and approved by the owner, 
architect/engineer, and code officials (authority having jurisdiction, fire marshal, inspectors) before all 
other rooms are constructed. Contractor to obtain written approval prior to constructing remaining 
rooms. 

B. This room shall represent the standard against which all others will be constructed. 
C. Installation will include all units, ducts, piping, wiring, fixtures, devices, etc., which are required for 

complete rooms. 
D. Unit shall be operated to determine acoustic acceptability. 

3.26 WELDING 

A. All electric power for arc welding shall be supplied by the contractor performing the work. 

3.27 VEHICLES 

A. Vehicle access to the site will be as directed by the owner. 

3.28 RUBBISH DISPOSAL 

A. Burning of debris on the site shall not be permitted. All debris, refuse, and waste shall be removed 
from the premises at regular intervals. No accumulation shall be permitted. 

3.29 PROTECTION 

A. Maintain all public walks and access ways. 
B. Erect and maintain barricades, warning signs, and other protective means as may be directed by the 

owner for protection of all persons and property from injury or damage. 

3.30 SCAFFOLDING 

A. The contractor shall at his own expense, install, operate, protect, and maintain temporary services 
such as scaffolding, material hoists, access walks, etc., as may be required. 

3.31 UTILITIES (Applies only to existing facilities) 

A. The contractor may use the existing water and electric power for temporary construction needs. 
B. The owner will direct where these services may be tapped. 
C. Those services that are used during construction, but are to remain, shall be refurbished to as new 
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condition before turning back to the owner. 

3.32 CLEANUP 

A. Remove all visible temporary tags or labels as well as any protective coverings and wrappings from 
fixtures and equipment. 

B. Remove all spots, stains, soil, paint, spackle, and other foreign matter from all finished work. 
C. Clean and polish all plumbing fixtures. 
D. Remove all trash and debris from the premises. 

3.33 MOUNTING HEIGHTS 

A. Contractor to coordinate all mounting heights with all trades and architect prior to rough-in. 
B. Maximum thermostat mounting height (top of thermostat) in accordance with ADA. 

1. Side reach: 48" A.F.F. 
2. Forward reach: 48" A.F.F. 

3.34 WORK COMPLETION 

A. The contractor shall promptly correct work rejected by the engineer failing to conform to the 
requirements of the contract documents, whether discovered before or after substantial completion 
and whether or not fabricated, installed or completed. Costs of correcting such rejected work, 
including additional testing and inspections and compensation for the engineer’s services and 
expenses made necessary thereby, shall be at the contractor’s expense. 

3.35 REQUEST FOR INFORMATION (RFI) REQUIREMENTS 

A. All RFI’s shall include the following information based on AIA Document G716: 
1. To, From, Project Name, Issue Date, RFI number in sequential order with all other trades, 

Requested Reply Date. 
2. Provide a description with specification and/or drawing references. 
3. Provide the senders recommendation including cost and/or schedule considerations. 
4. Provide receiver’s reply space. 
5. Note an RFI reply is not an authorization to proceed with the work involving additional 

cost/time. 

3.36 SHOP DRAWING REQUIREMENTS 

A. The following is a list of required shop drawings for the project. Not all items may be identified, and 
it is the responsibility of the contractor to submit additional shop drawings where indicated in the 
specifications. 

HVAC DATE 
REC’D 

ACTION DATE 
REC’D 

ACTION 

COORDINATION DRAWINGS 

CHILLER 

VALVES - ALL TYPES 
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HVAC DATE 
REC’D 

ACTION DATE 
REC’D 

ACTION 

PIPING 

VIBRATION ISOLATION 

INSULATION 
A. Piping 

EQUIPMENT CURBS / BASES 

AUTOMATIC TEMPERATURE CONTROL 
A. DEVICES 
B. WIRING DIAGRAMS 
C. SEQUENCES 

TEST, BALANCE AND ADJUST REPORT 

AS-BUILT DRAWINGS 

WARRANTIES AND GUARANTEES 

OPERATIONS AND MAINTENANCE 
MANUALS 

INSTRUCTIONS 

EMERGENCY AND MANUFACTURER 
CONTACTS 

END OF SECTION 
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SECTION 23 05 13 - COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section includes general requirements for single-phase and polyphase, general-purpose, horizontal, 
small, and medium, squirrel-cage induction motors for use on ac power systems up to 600 V and 
installed at equipment manufacturer's factory or shipped separately by equipment manufacturer for 
field installation. 

1.02 COORDINATION 

A. Coordinate features of motors, installed units, and accessory devices to be compatible with the 
following: 
1. Motor controllers. 
2. Torque, speed, and horsepower requirements of the load. 
3. Ratings and characteristics of supply circuit and required control sequence. 
4. Ambient and environmental conditions of installation location. 

1.03 SUBMITTALS 

A. Shop drawing submittals for motorized equipment shall include, but not limited to, the following 
information on motors provided with equipment. 
1. Manufacturer’s name and cutsheets. 
2. Motor type. 
3. Horsepower. 
4. Voltage/Phase/Hertz. 
5. RPM. 
6. Service factor. 
7. Insulation class. 
8. NEC code number. 
9. Motor efficiency and testing method and results. 

PART 2 - PRODUCTS 

2.01 GENERAL MOTOR REQUIREMENTS 

A. Comply with NEMA MG 1 unless otherwise indicated. 
B. All materials and equipment furnished shall be installed as per manufacturer’s requirements and 

conform to the requirements of Division 26. 

2.02 MOTOR CHARACTERISTICS 

A. Duty: Continuous duty at ambient temperature of 40 deg. C and at altitude of 3300 feet above sea 
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level. 
B. Capacity and Torque Characteristics: Sufficient to start, accelerate, and operate connected loads at 

designated speeds, at installed altitude and environment, with indicated operating sequence, and 
without exceeding nameplate ratings or considering service factor. 

C. Incorporate latest IEEE and NEMA standards. 
D. All copper windings with ball bearings. 
E. Indoors; drip proof, 40 degree C rise. 
F. Outdoors; totally enclosed 55 degree C rise. 
G. Motors over 10 HP to be high efficiency with PF in excess of 0.9. 

2.03 POLYPHASE MOTORS 

A. Description: NEMA MG 1, Design B, medium induction motor. 
B. Efficiency: Energy efficient, as defined in NEMA MG 1. 
C. Service Factor: 1.15. 
D. Multispeed Motors: Variable torque. 

1. For motors with 2:1 speed ratio, consequent pole, single winding. 
2. For motors with other than 2:1 speed ratio, separate winding for each speed. 

E. Rotor: Random-wound, squirrel cage. 
F. Bearings: Regreasable, shielded, antifriction ball bearings suitable for radial and thrust loading. 
G. Temperature Rise: Match insulation rating. 
H. Insulation: Class F. 
I. Code Letter Designation: 

1. Motors 15 HP and Larger: NEMA starting Code F or Code G. 
2. Motors Smaller than 15 HP: Manufacturer's standard starting characteristic. 

J. Enclosure Material: Cast iron for motor frame sizes 324T and larger; rolled steel for motor frame 
sizes smaller than 324T. 

2.04 POLYPHASE MOTORS WITH ADDITIONAL REQUIREMENTS 

A. Motors Used with Reduced-Voltage and Multispeed Controllers: Match wiring connection 
requirements for controller with required motor leads. Provide terminals in motor terminal box, suited 
to control method. 

B. Motors Used with Variable Frequency Controllers: Ratings, characteristics, and features coordinated 
with and approved by controller manufacturer. 
1. Windings: Copper magnet wire with moisture-resistant insulation varnish, designed and 

tested to resist transient spikes, high frequencies, and short time rise pulses produced by 
pulse-width modulated inverters. 

2. Energy- and Premium-Efficient Motors: Class B temperature rise; Class F insulation. 
3. Inverter-Duty Motors: Class F temperature rise; Class H insulation. 
4. Thermal Protection: Comply with NEMA MG 1 requirements for thermally protected motors. 

2.05 SINGLE-PHASE MOTORS 

A. Motors larger than 1/20 hp. shall be one of the following, to suit starting torque and requirements of 
specific motor application: 
1. Permanent-split capacitor. 
2. Split phase. 
3. Capacitor start, inductor run. 
4. Capacitor start, capacitor run. 

B. Multispeed Motors: Variable-torque, permanent-split-capacitor type. 
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C. Bearings: Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial and thrust 
loading. 

D. Motors 1/20 HP and Smaller: Shaded-pole type. 
E. Thermal Protection: Internal protection to automatically open power supply circuit to motor when 

winding temperature exceeds a safe value calibrated to temperature rating of motor insulation. 
Thermal-protection device shall automatically reset when motor temperature returns to normal 
range. 

2.06 MOTOR STARTERS 

A. Fractional with horsepower up to ½ HP; electrical contract. 
B. Polyphase and single phase above ½ HP: this contract. 
C. Electrical contractor shall install all starters except for those provided as an integral part of 

equipment. 
D. Polyphase starters shall be magnetic combination type, across-the-line electrically operated, 

electrically held, three pole assemblies, with arc extinguishing characteristics, silver to silver 
renewable contacts, 3 pole thermal bi-metallic, red run pilot light, individual phase protection, with 
overload heaters matched to motors installed and with 4 auxiliary contact, Hand-off-Auto switch, and 
control transformer. 

E. For single phase motors above ½ HP provide magnetic combination single phase motor starters with 
overloads, non-fusible disconnect switch, red run pilot light, integral 120 volt control transformer with 
dual primary fusing auxiliary contacts. 

F. Starters shall be as manufactured by G. E., Siemens, Square "D", Cerus or Cutler-Hammer. 

PART 3 - EXECUTION 

3.01 GENERAL: 

A. Motors shall be leveled, set in true angular and concentric alignment with driven equipment, and 
bolted firmly to motor base, if not mounted on equipment. Motors’s factory-mounted on equipment 
shall be checked for alignment to driven equipment and mounting bolts shall be checked to ensure 
bolts are tightly fastened. 

B. Coordination: The Mechanical Contractor shall have the responsibility to provide adequate rough-in 
information to the Electrical Contractor. Any costs, such as patching and refinishing of walls, 
resulting from inadequate information shall be the responsibility of the Mechanical Contractor. 

C. For variable frequency drives, refer to Specification 23 09 93. 

END OF SECTION 
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SECTION 23 05 17 - SLEEVES AND SLEEVE SEALS FOR HVAC PIPING 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section Includes: 
1. Sleeves. 
2. Sleeve-seal systems. 
3. Grout. 

1.02 ACTION SUBMITTALS 

B. Product Data: For each type of product indicated. 

PART 2 - PRODUCTS 

2.01 SLEEVES 

A. Cast-Iron Wall Pipes: Cast or fabricated of cast or ductile iron and equivalent to ductile-iron pressure 
pipe, with plain ends and integral waterstop unless otherwise indicated. 

B. Galvanized-Steel Wall Pipes: ASTM A 53/A 53M, Schedule 40, with plain ends and welded steel 
collar; zinc coated. 

C. Galvanized-Steel-Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc coated, 
with plain ends. 

D. PVC-Pipe Sleeves: ASTM D 1785, Schedule 40. 
E. Galvanized-Steel-Sheet Sleeves: 0.0239-inch minimum thickness; round tube closed with welded 

longitudinal joint. 

2.02 SLEEVE-SEAL SYSTEMS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the following: 
1. Advance Products & Systems, Inc. 
2. CALPICO, Inc. 
3. GPT; an EnPro Industries company. 
4. Metraflex Company (The). 
5. Proco Products, Inc. 

B. Description: Modular sealing-element unit, designed for field assembly, for filling annular space 
between piping and sleeve. 
1. Sealing Elements: EPDM-rubber interlocking links shaped to fit surface of pipe. Include type 

and number required for pipe material and size of pipe. 
2. Pressure Plates: Carbon steel. 
3. Connecting Bolts and Nuts: Carbon steel, with corrosion-resistant coating of length required 

to secure pressure plates to sealing elements. 

2.03 GROUT 
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A. Standard: ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, hydraulic-
cement grout. 

B. Characteristics: Nonshrink; recommended for interior and exterior applications. 
C. Design Mix: 5000-psi, 28-day compressive strength. 
D. Packaging: Premixed and factory packaged. 

PART 3 - EXECUTION 

3.01 SLEEVE INSTALLATION 

A. Install sleeves for piping passing through penetrations in floors, partitions, roofs, and walls. 
B. For sleeves that will have sleeve-seal system installed, select sleeves of size large enough to 

provide 1-inch annular clear space between piping and concrete slabs and walls. 
1. Sleeves are not required for core-drilled holes. 

C. Install sleeves in concrete floors, concrete roof slabs, and concrete walls as new slabs and walls are 
constructed. 
1. Cut sleeves to length for mounting flush with both surfaces. 

a. Exception: Extend sleeves installed in floors of mechanical equipment areas or other 
wet areas 2 inches above finished floor level. 

2. Using grout, seal the space outside of sleeves in slabs and walls without sleeve-seal system. 
D. Install sleeves for pipes passing through interior partitions. 

1. Cut sleeves to length for mounting flush with both surfaces. 
2. Install sleeves that are large enough to provide 1/4-inch annular clear space between sleeve 

and pipe or pipe insulation. 
3. Seal annular space between sleeve and piping or piping insulation; use joint sealant 

appropriate for size, depth, and location of joint. Comply with requirements for sealants 
specified in Section 079200 "Joint Sealants." 

E. Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe 
penetrations. Seal pipe penetrations with firestop materials. Comply with requirements for 
firestopping specified in Section 078413 "Penetration Firestopping." 

3.02 SLEEVE-SEAL-SYSTEM INSTALLATION 

A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at service piping 
entries into building. 

B. Select type, size, and number of sealing elements required for piping material and size and for 
sleeve ID or hole size. Position piping in center of sleeve. Center piping in penetration, assemble 
sleeve-seal system components, and install in annular space between piping and sleeve. Tighten 
bolts against pressure plates that cause sealing elements to expand and make a watertight seal. 

3.03 SLEEVE AND SLEEVE-SEAL SCHEDULE 

A. Use sleeves and sleeve seals for the following piping-penetration applications: 
1. Exterior Concrete Walls above Grade: 

a. Piping Smaller Than NPS 6-inch: Cast-iron wall sleeves. 
b. Piping NPS 6-inch and Larger: Cast-iron wall sleeves. 

2. Interior Partitions: 
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a. Piping Smaller Than NPS 6-inch: Galvanized-steel-pipe sleeves. 
b. Piping NPS 6-inch and Larger: Galvanized-steel-sheet sleeves. 

END OF SECTION 

MCHUGH ENGINEERING ASSOCIATES, INC. 23 05 17 - 3 



 
 

  

 

 
            

      
 
 
 

    
 
 

  
 

  
  

 
   

 
      

 
 
 

    
 
 

  
 

    
 

     
 

     
 
 
 

    
 
 

  
 

       
         

 
   

     
   

 
     
     

  
     

  
    

  
    

CUSA Chiller Replacement 
100% Bid Set 

2023 03 15 

SECTION 23 05 18 - ESCUTCHEONS FOR HVAC PIPING 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section Includes: 
1. Escutcheons. 

1.02 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

PART 2 - PRODUCTS 

2.01 ESCUTCHEONS 

A. One-Piece, Cast-Brass Type: With [polished, chrome plated and rough brass finish and setscrew 
fastener. 

B. One-Piece, Deep-Pattern Type: Deep-drawn, box-shaped brass with chrome plated finish and 
spring-clip fasteners. 

C. One-Piece, Stamped-Steel Type: With chrome-plated finish and spring clip fasteners. 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. Install escutcheons for piping penetrations of walls, ceilings, and finished floors. 
B. Install escutcheons with ID to closely fit around pipe, tube, and insulation of piping and with OD that 

completely covers opening. 
1. Escutcheons for New Piping: 

a. Piping with Fitting or Sleeve Protruding from Wall: One piece, deep-pattern type. 
b. Chrome-Plated Piping: One piece, cast-brass type with polished, chrome-plated 

finish. 
c. Insulated Piping: One piece, stamped-steel type. 
d. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One piece, cast-

brass type with polished, chrome-plated finish. 
e. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One piece, stamped-

steel type. 
f. Bare Piping at Ceiling Penetrations in Finished Spaces: One piece, cast-brass type 

with polished, chrome-plated finish. 
g. Bare Piping at Ceiling Penetrations in Finished Spaces: One piece, stamped-steel 
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type. 
h. Bare Piping in Unfinished Service Spaces: One piece, cast-brass type with polished, 

chrome-plated finish. 
i. Bare Piping in Unfinished Service Spaces: One piece, stamped-steel type. 
j. Bare Piping in Equipment Rooms: One piece, cast-brass type with polished, chrome-

plated finish. 
k. Bare Piping in Equipment Rooms: One piece, stamped-steel type. 

C. Install floor plates for piping penetrations of equipment-room floors. 
D. Install floor plates with ID to closely fit around pipe, tube, and insulation of piping and with OD that 

completely covers opening. 
1. New Piping: One piece, floor-plate type. 

3.02 FIELD QUALITY CONTROL 

A. Replace broken and damaged escutcheons and floor plates using new materials. 

END OF SECTION 
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SECTION 23 05 19 - METERS AND GAGES FOR HVAC PIPING 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section Includes: 
1. Bimetallic-actuated thermometers. 
2. Liquid-in-glass thermometers. 
3. Thermowells. 
4. Dial-type pressure gages. 
5. Gage attachments. 

1.02 ACTION SUBMITTALS 

A. Product Data: For each type of product. 
B. Shop Drawings: 

1. Include diagrams for power, signal, and control wiring. 

1.03 INFORMATIONAL SUBMITTALS 

A. Product Certificates: For each type of meter and gage. 

1.04 CLOSEOUT SUBMITTALS 

A. Operation and maintenance data. 

PART 2 - PRODUCTS 

2.01 LIQUID-IN-GLASS THERMOMETERS 

A. Metal-Case, Industrial-Style, Liquid-in-Glass Thermometers: 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. Flo Fab Inc. 
b. Miljoco Corporation. 
c. Palmer Wahl Instrumentation Group. 
d. Tel-Tru Manufacturing Company. 
e. Trerice, H. O. Co. 
f. Weiss Instruments, Inc. 
g. Weksler Glass Thermometer Corp. 
h. Winters Instruments - U.S. 

2. Standard: ASME B40.200. 
3. Case: Cast aluminum; 7-inch nominal size unless otherwise indicated. 
4. Case Form: Adjustable angle unless otherwise indicated. 
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5. Tube: Glass with magnifying lens and blue [ or red] organic liquid. 
6. Tube Background: Nonreflective aluminum with permanently etched scale markings 

graduated in deg F. 
7. Window: Glass. 

a. Stem: Aluminum and of length to suit installation. 
b. Design for Air-Duct Installation: With ventilated shroud. 
c. Design for Thermowell Installation: Bare stem. 

8. Connector: 1 ¼ inches, with ASME B1.1 screw threads. 
9. Accuracy: Plus or minus 1 percent of scale range or one scale division, to a maximum of 1.5 

percent of scale range. 

2.02 THERMOWELLS 

A. Thermowells: 
1. Standard: ASME B40.200. 
2. Description: Pressure-tight, socket-type fitting made for insertion in piping tee fitting. 
3. Material for Use with Copper Tubing: CNR. 
4. Material for Use with Steel Piping: CRES. 
5. Type: Stepped shank unless straight or tapered shank is indicated. 
6. External Threads: NPS ½-inch, NPS ¾-inch, or NPS 1-inch, ASME B1.20.1 pipe threads. 
7. Internal Threads: 1/2, 3/4, and 1 inch, with ASME B1.1 screw threads. 
8. Bore: Diameter required to match thermometer bulb or stem. 
9. Insertion Length: Length required to match thermometer bulb or stem. 
10. Lagging Extension: Include on thermowells for insulated piping and tubing. 
11. Bushings: For converting size of thermowell's internal screw thread to size of thermometer 

connection. 
B. Heat-Transfer Medium: Mixture of graphite and glycerin. 

2.03 DIAL-TYPE PRESSURE GAGES 

A. Direct-Mounted, Metal-Case, Dial-Type Pressure Gages: 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. Ametek U.S. Gauge. 
b. Ashcroft Inc. 
c. Ernst Flow Industries. 
d. Flo Fab Inc. 
e. Marsh Bellofram. 
f. Miljoco Corporation. 
g. Noshok. 
h. Palmer Wahl Instrumentation Group. 
i. REOTEMP Instrument Corporation. 
j. Tel-Tru Manufacturing Company. 
k. Trerice, H. O. Co. 
l. Watts; a Watts Water Technologies company. 
m. Weiss Instruments, Inc. 
n. Weksler Glass Thermometer Corp. 
o. WIKA Instrument Corporation. 
p. Winters Instruments - U.S. 

2. Standard: ASME B40.100. 
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3. Case: Sealed type(s); cast aluminum or drawn steel; 4 ½- inch nominal diameter. 
4. Pressure-Element Assembly: Bourdon tube unless otherwise indicated. 
5. Pressure Connection: Brass, with NPS ¼-inch or NPS ½-inch, ASME B1.20.1 pipe threads 

and bottom-outlet type unless back-outlet type is indicated. 
6. Movement: Mechanical, with link to pressure element and connection to pointer. 
7. Dial: Nonreflective aluminum with permanently etched scale markings graduated in psi. 
8. Pointer: Dark-colored metal. 
9. Window: Glass. 
10. Ring: Metal. 
11. Accuracy: Grade A, plus or minus 1 percent of middle half of scale range. 

2.04 GAGE ATTACHMENTS 

A. Snubbers: ASME B40.100, brass; with NPS ¼-inch or NPS ½-inch, ASME B1.20.1 pipe threads and 
piston-type surge-dampening device. Include extension for use on insulated piping. 

B. Siphons: Loop-shaped section of brass pipe with NPS ¼-inch or NPS ½-inch pipe threads. 
C. Valves: Brass ball, with NPS ¼-inch or NPS ½-inch, ASME B1.20.1 pipe threads. 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. Install thermowells with socket extending one-third of pipe diameter to center of pipe and in vertical 
position in piping tees. 

B. Install thermowells of sizes required to match thermometer connectors. Include bushings if required 
to match sizes. 

C. Install thermowells with extension on insulated piping. 
D. Fill thermowells with heat-transfer medium. 
E. Install direct-mounted thermometers in thermowells and adjust vertical and tilted positions. 
F. Install remote-mounted thermometer bulbs in thermowells and install cases on panels; connect 

cases with tubing and support tubing to prevent kinks. Use minimum tubing length. 
G. Install direct-mounted pressure gages in piping tees with pressure gage located on pipe at the most 

readable position. 
H. Install valve and snubber in piping for each pressure gage for fluids (except steam). 
I. Install valve and syphon fitting in piping for each pressure gage for steam. 
J. Install test plugs in piping tees. 
K. Install flow indicators in piping systems in accessible positions for easy viewing. 
L. Assemble and install connections, tubing, and accessories between flow-measuring elements and 

flowmeters according to manufacturer's written instructions. 
M. Install flowmeter elements in accessible positions in piping systems. 
N. Install wafer-orifice flowmeter elements between pipe flanges. 
O. Install differential-pressure-type flowmeter elements, with at least minimum straight lengths of pipe, 

upstream and downstream from element according to manufacturer's written instructions. 
P. Install permanent indicators on walls or brackets in accessible and readable positions. 
Q. Install connection fittings in accessible locations for attachment to portable indicators. 
R. Mount thermal-energy meters on wall if accessible; if not, provide brackets to support meters. 
S. Install thermometers in the following locations: 

1. Two inlets and two outlets of each chiller. 
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T. Install pressure gages in the following locations: 
1. Discharge of each pressure-reducing valve. 
2. Inlet and outlet of each chiller chilled-water connection. 

3.02 CONNECTIONS 

A. Install meters and gages adjacent to machines and equipment to allow space for service and 
maintenance of meters, gages, machines, and equipment. 

B. Connect flowmeter-system elements to meters. 
C. Connect flowmeter transmitters to meters. 
D. Connect thermal-energy meter transmitters to meters. 

3.03 ADJUSTING 

A. After installation, calibrate meters according to manufacturer's written instructions. 
B. Adjust faces of meters and gages to proper angle for best visibility. 

3.04 THERMOMETER SCHEDULE 

A. Thermometers at inlets and outlets of each chiller shall be the following: 
1. Liquid-filled Sealed, bimetallic-actuated type. 

B. Thermometer stems shall be of length to match thermowell insertion length. 

3.05 THERMOMETER SCALE-RANGE SCHEDULE 

A. Scale Range for Chilled-Water Piping: 0 to 150 deg. F. 

3.06 PRESSURE-GAGE SCHEDULE 

A. Pressure gages at inlet and outlet of each chiller chilled-water connection shall be the following: 
1. Liquid-filled Sealed-mounted, metal case. 

3.07 PRESSURE-GAGE SCALE-RANGE SCHEDULE 

A. Scale Range for Chilled-Water Piping: 0 to 160 psi. 

END OF SECTION 
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SECTION 23 05 23.11 - GLOBE VALVES FOR HVAC PIPING 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section Includes: 

1. Bronze globe valves. 
2. Iron globe valves. 
3. Chainwheels. 

1.02 ACTION SUBMITTALS 

A. Product Data: For each type of valve. 

PART 2 - PRODUCTS 

2.01 GENERAL REQUIREMENTS FOR VALVES 

A. Source Limitations for Valves: Obtain each type of valve from single source from single 
manufacturer. 

B. ASME Compliance: 
1. ASME B1.20.1 for threads for threaded-end valves. 
2. ASME B16.1 for flanges on iron valves. 
3. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria. 
4. ASME B16.18 for solder joint connections. 
5. ASME B31.1 for power piping valves. 
6. ASME B31.9 for building services piping valves. 

C. Refer to HVAC valve schedule articles for applications of valves. 
D. Valve Pressure-Temperature Ratings: Not less than indicated and as required for system pressures 

and temperatures. 
E. Valve Sizes: Same as upstream piping unless otherwise indicated. 
F. Valves in Insulated Piping: With 2-inch stem extensions. 

2.02 BRONZE GLOBE VALVES 

A. Bronze Globe Valves, Class 125: 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. Crane; Crane Energy Flow Solutions. 
b. Hammond Valve. 
c. Milwaukee Valve Company. 
d. NIBCO INC. 
e. Powell Valves. 
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f. Stockham; Crane Energy Flow Solutions. 
g. Watts; a Watts Water Technologies company. 

2. Description: 
a. Standard: MSS SP-80, Type 1. 
b. CWP Rating: 200 psig. 
c. Body Material: ASTM B 62, bronze with integral seat and screw-in bonnet. 
d. Ends: Threaded or solder joint. 
e. Stem and Disc: Bronze. 
f. Packing: Asbestos free. 
g. Handwheel: Malleable iron. 

B. Bronze Globe Valves, Class 150: 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. Crane; Crane Energy Flow Solutions. 
b. Hammond Valve. 
c. Milwaukee Valve Company. 
d. NIBCO INC. 
e. Powell Valves. 
f. Watts; a Watts Water Technologies company. 

2. Description: 
a. Standard: MSS SP-80, Type 2. 
b. CWP Rating: 300 psig. 
c. Body Material: ASTM B 62, bronze with integral seat and union-ring bonnet. 
d. Ends: Threaded. 
e. Stem: Bronze. 
f. Disc: Bronze. 
g. Packing: Asbestos free. 
h. Handwheel: Malleable iron. 

2.03 IRON GLOBE VALVES 

A. Iron Globe Valves, Class 125: 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. Crane; Crane Energy Flow Solutions. 
b. Hammond Valve. 
c. Jenkins Valves; Crane Energy Flow Solutions. 
d. Milwaukee Valve Company. 
e. NIBCO INC. 
f. Powell Valves. 
g. Stockham; Crane Energy Flow Solutions. 
h. Watts; a Watts Water Technologies company. 

2. Description: 
a. Standard: MSS SP-85, Type I. 
b. CWP Rating: 200 psig. 
c. Body Material: ASTM A 126, gray iron with bolted bonnet. 
d. Ends: Flanged. 
e. Trim: Bronze. 
f. Packing and Gasket: Asbestos free. 
g. Operator: Handwheel or chainwheel. 

B. Iron Globe Valves, Class 250: 
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1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
a. Crane; Crane Energy Flow Solutions. 
b. Hammond Valve. 
c. Jenkins Valves; Crane Energy Flow Solutions. 
d. Milwaukee Valve Company. 
e. NIBCO INC. 
f. Stockham; Crane Energy Flow Solutions. 
g. Watts; a Watts Water Technologies company. 

2. Description: 
a. Standard: MSS SP-85, Type I. 
b. CWP Rating: 500 psig. 
c. Body Material: ASTM A 126, gray iron with bolted bonnet. 
d. Ends: Flanged. 
e. Trim: Bronze. 
f. Packing and Gasket: Asbestos free. 
g. Operator: Handwheel or chainwheel. 

2.04 CHAINWHEELS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the following: 
1. Babbitt Steam Specialty Co. 
2. Roto Hammer Industries. 
3. Trumbull Industries. 

A. Description: Valve actuation assembly with sprocket rim, chain guides, chain and attachment 
brackets for mounting chainwheels directly to handwheels. 
1. Sprocket Rim with Chain Guides: Ductile iron, of type and size required for valve. Include 

zinc or epoxy coating. 
2. Chain: Hot-dip-galvanized steel, of size required to fit sprocket rim. 

PART 3 - EXECUTION 

3.01 VALVE INSTALLATION 

A. Install valves with unions or flanges at each piece of equipment arranged to allow service, 
maintenance, and equipment removal without system shutdown. 

B. Locate valves for easy access and provide separate support where necessary. 
C. Install valves in horizontal piping with stem at or above center of pipe. 
D. Install valves in position to allow full stem movement. 
E. Install chainwheels on operators for globe valves NPS 4-inch and larger and more than 96 inches 

above floor. Extend chains to 60 inches above finished floor. 

3.02 ADJUSTING 

A. Adjust or replace valve packing after piping systems have been tested and put into service but 
before final adjusting and balancing. Replace valves if persistent leaking occurs. 

3.03 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS 
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A. If valve applications are not indicated, use the following: 
1. Throttling Service except Steam: Globe valves. 
2. Throttling Service, Steam: Globe valves. 

B. If valves with specified CWP ratings are unavailable, the same types of valves with higher CWP 
ratings may be substituted. 

C. Select valves with the following end connections: 
1. For Copper Tubing, NPS 2-inch and Smaller: Threaded ends except where solder-joint 

valve-end option is indicated in valve schedules. 
2. For Copper Tubing, NPS 2 ½ -inch to NPS 4-inch: Flanged ends except where threaded 

valve-end option is indicated in valve schedules. 
3. For Copper Tubing, NPS 5-inch and Larger: Flanged ends. 
4. For Steel Piping, NPS 2-inch and Smaller: Threaded ends. 
5. For Steel Piping, NPS 2 ½ -inch to NPS 4-inch: Flanged ends except where threaded valve-

end option is indicated in valve schedules. 
6. For Steel Piping, NPS 5-inch and Larger: Flanged ends. 

3.04 CHILLED WATER VALVE SCHEDULE 

A. Pipe NPS 2-inch and Smaller: Bronze globe valves, Class 125 Class 150, with bronze disc, and with 
threaded ends. 

B. Pipe NPS 2 ½ -inch and Larger: Iron globe valves, Class 125 Class 250, with flanged ends. 

END OF SECTION 
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SECTION 23 05 23.12 - BALL VALVES FOR HVAC PIPING 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section Includes: 
1. Brass ball valves. 
2. Bronze ball valves. 

1.02 ACTION SUBMITTALS 

A. Product Data: For each type of valve. 

PART 2 - PRODUCTS 

2.01 GENERAL REQUIREMENTS FOR VALVES 

A. Source Limitations for Valves: Obtain each type of valve from single source from single 
manufacturer. 

B. ASME Compliance: 
1. ASME B1.20.1 for threads for threaded-end valves. 
2. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria. 
3. ASME B16.18 for solder-joint connections. 
4. ASME B31.1 for power piping valves. 
5. ASME B31.9 for building services piping valves. 

C. Bronze valves shall be made with dezincification-resistant materials. Bronze valves made with 
copper alloy (brass) containing more than 15 percent zinc are not permitted. 

D. Refer to HVAC valve schedule articles for applications of valves. 
E. Valve Pressure-Temperature Ratings: Not less than indicated and as required for system pressures 

and temperatures. 
F. Valve Sizes: Same as upstream piping unless otherwise indicated. 
G. Valve Actuator Types: 

1. Gear Actuator: For quarter-turn valves NPS 4-inch and larger. 
2. Handlever: For quarter-turn valves smaller than NPS 4-inch. 

H. Valves in Insulated Piping: 
1. Include 2-inch stem extensions. 
2. Extended operating handle of nonthermal-conductive material, and protective sleeves that 

allow operation of valves without breaking the vapor seals or disturbing insulation. 
3. Memory stops that are fully adjustable after insulation is applied. 

I. Valve Bypass and Drain Connections: MSS SP-45. 

2.02 BRONZE BALL VALVES 
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A. Bronze Ball Valves, Two-Piece with Full Port and Bronze or Brass Trim: 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. American Valve, Inc. 
b. Apollo Valves; Conbraco Industries, Inc. 
c. Crane; Crane Energy Flow Solutions. 
d. Hammond Valve. 
e. Legend Valve & Fitting, Inc. 
f. Milwaukee Valve Company. 
g. NIBCO INC. 
h. Watts; a Watts Water Technologies company. 

2. Description: 
a. Standard: MSS SP-110. 
b. SWP Rating: 150 psig. 
c. CWP Rating: 600 psig. 
d. Body Design: Two piece. 
e. Body Material: Bronze. 
f. Ends: Threaded. 
g. Seats: PTFE. 
h. Stem: Bronze. 
i. Ball: Chrome-plated brass. 

PART 3 - EXECUTION 

3.01 VALVE INSTALLATION 

A. Install valves with unions or flanges at each piece of equipment arranged to allow service, 
maintenance, and equipment removal without system shutdown. 

B. Locate valves for easy access and provide separate support where necessary. 
C. Install valves in horizontal piping with stem at or above center of pipe. 
D. Install valves in position to allow full stem movement. 

3.02 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS 

A. If valves with specified SWP classes or CWP ratings are unavailable, the same types of valves with 
higher SWP classes or CWP ratings may be substituted. 

B. Select valves with the following end connections: 
1. For Copper Tubing, NPS 2-inch and Smaller: Threaded ends except where solder-joint 

valve-end option is indicated in valve schedules below. 
2. For Steel Piping, NPS 2-inch and Smaller: Threaded ends. 

3.03 CHILLED-WATER VALVE SCHEDULE 

A. Pipe NPS 2-inch and Smaller: Bronze ball valves, two pieces, with bronze trim, and full port. 
1. Valves may be provided with solder-joint ends instead of threaded ends. 

END OF SECTION 
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SECTION 23 05 23.13 - BUTTERFLY VALVES FOR HVAC PIPING 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section Includes: 
1. Iron, single-flange butterfly valves. 
2. Chainwheels. 

1.02 ACTION SUBMITTALS 

A. Product Data: For each type of valve. 

PART 2 - PRODUCTS 

2.01 GENERAL REQUIREMENTS FOR VALVES 

A. Source Limitations for Valves: Obtain each type of valve from single source from single 
manufacturer. 

B. ASME Compliance: 
1. ASME B16.1 for flanges on iron valves. 
2. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria. 
3. ASME B31.1 for power piping valves. 
4. ASME B31.9 for building services piping valves. 

C. Valve Pressure-Temperature Ratings: Not less than indicated and as required for system pressures 
and temperatures. 

D. Valve Sizes: Same as upstream piping unless otherwise indicated. 
E. Valve Actuator Types: 

1. Gear Actuator: For valves NPS 8-inch and larger. 
2. Handlever: For valves NPS 6-inch and smaller. 
3. Chainwheel: Device for attachment to gear, stem, or other actuator of size and with chain for 

mounting height, according to "Valve Installation" Article. 
F. Valves in Insulated Piping: With 2-inch stem extensions with extended necks. 

2.02 IRON, SINGLE-FLANGE BUTTERFLY VALVES 

A. Iron, Single-Flange Butterfly Valves with Aluminum-Bronze Disc: 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. Apollo Valves; Conbraco Industries, Inc. 
b. Hammond Valve. 
c. Jenkins Valves; Crane Energy Flow Solutions. 
d. Milwaukee Valve Company. 
e. NIBCO INC. 
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f. Spence Engineering Company, Inc. 
g. Stockham; Crane Energy Flow Solutions. 
h. Tyco Valves & Controls. 
i. Watts; a Watts Water Technologies company. 

2. Description: 
a. Standard: MSS SP-67, Type I. 
b. CWP Rating: 150 psig 200 psig. 
c. Body Design: Lug type; suitable for bidirectional dead-end service at rated pressure 

without use of downstream flange. 
d. Body Material: ASTM A 126, cast iron or ASTM A 536, ductile iron. 
e. Seat: EPDM. 
f. Stem: One or two-piece stainless steel. 
g. Disc: Aluminum bronze. 

A. Iron, Single-Flange Butterfly Valves with Ductile-Iron Disc: 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. Apollo Valves; Conbraco Industries, Inc. 
b. Center Line; Crane Energy Flow Solutions. 
c. Hammond Valve. 
d. Jomar Valve. 
e. Milwaukee Valve Company. 
f. Mueller Steam Specialty. 
g. NIBCO INC. 
h. Spence Engineering Company, Inc. 
i. Stockham; Crane Energy Flow Solutions. 
j. Tyco Valves & Controls. 
k. Watts; a Watts Water Technologies company. 

2. Description: 
a. Standard: MSS SP-67, Type I. 
b. CWP Rating: 150 psig 200 psig. 
c. Body Design: Lug type; suitable for bidirectional dead-end service at rated pressure 

without use of downstream flange. 
d. Body Material: ASTM A 126, cast iron or ASTM A 536, ductile iron. 
e. Seat: EPDM. 
f. Stem: One- or two-piece stainless steel. 
g. Disc: Nickel-plated ductile iron. 

B. Iron, Single-Flange Butterfly Valves with Stainless-Steel Disc: 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. Apollo Valves; Conbraco Industries, Inc. 
b. Hammond Valve. 
c. Jenkins Valves; Crane Energy Flow Solutions. 
d. Milwaukee Valve Company. 
e. Mueller Steam Specialty. 
f. NIBCO INC. 
g. Spence Engineering Company, Inc. 
h. Stockham; Crane Energy Flow Solutions. 
i. Tyco Valves & Controls. 
j. Watts; a Watts Water Technologies company. 

2. Description: 
a. Standard: MSS SP-67, Type I. 
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b. CWP Rating: 150 psig 200 psig. 
c. Body Design: Lug type; suitable for bidirectional dead-end service at rated pressure 

without use of downstream flange. 
d. Body Material: ASTM A 126, cast iron or ASTM A 536, ductile iron. 
e. Seat: EPDM. 
f. Stem: One- or two-piece stainless steel. 
g. Disc: Stainless steel. 

2.03 CHAINWHEELS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the following: 
1. Babbitt Steam Specialty Co. 
2. Roto Hammer Industries. 
3. Trumbull Industries. 

B. Description: Valve actuation assembly with sprocket rim, chain guides, chain, and attachment 
brackets for mounting chainwheels directly to hand wheels. 
1. Sprocket Rim with Chain Guides: Ductile iron, of type and size required for valve include zinc 

or epoxy coating. 
2. Chain: Hot-dip, galvanized steel, of size required to fit sprocket rim. 

PART 3 - EXECUTION 

3.01 VALVE INSTALLATION 

A. Install valves with unions or flanges at each piece of equipment arranged to allow service, 
maintenance, and equipment removal without system shutdown. 

B. Locate valves for easy access and provide separate support where necessary. 
C. Install valves in horizontal piping with stem at or above center of pipe. 
D. Install valves in position to allow full stem movement. 
E. Install chainwheels on operators for butterfly valves NPS 4-inch and larger and more than 96 inches 

above floor. Extend chains to 60 inches above finished floor. 

3.02 ADJUSTING 

A. Adjust or replace valve packing after piping systems have been tested and put into service but 
before final adjusting and balancing. Replace valves if persistent leaking occurs. 

3.03 CHILLED-WATER VALVE SCHEDULE 

A. Pipe NPS 2 ½ -inch and Larger: 
1 Iron, Single-Flange Butterfly Valves, NPS 2 ½ - inch to NPS 12-inch: Aluminum-bronze 

Ductile-iron Stainless-steel disc, 200 CWP, and EPDM seat. 

END OF SECTION 
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SECTION 23 05 23.14 - CHECK VALVES FOR HVAC PIPING 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section Includes: 
1. Bronze lift check valves. 
2. Bronze swing check valves. 
3. Iron swing check valves. 

1.02 ACTION SUBMITTALS 

A. Product Data: For each type of valve. 

PART 2 - PRODUCTS 

2.01 GENERAL REQUIREMENTS FOR VALVES 

A. Source Limitations for Valves: Obtain each type of valve from single source from single 
manufacturer. 

B. ASME Compliance: 
1. ASME B1.20.1 for threads for threaded-end valves. 
2. ASME B16.1 for flanges on iron valves. 
3. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria. 
4. ASME B16.18 for solder joint. 
5. ASME B31.1 for power piping valves. 
6. ASME B31.9 for building services piping valves. 

C. Bronze valves shall be made with dezincification-resistant materials. Bronze valves made with 
copper alloy (brass) containing more than 15 percent zinc are not permitted. 

D. Valve Pressure-Temperature Ratings: Not less than indicated and as required for system pressures 
and temperatures. 

E. Valve Sizes: Same as upstream piping unless otherwise indicated. 
F. Valve Bypass and Drain Connections: MSS SP-45. 

2.02 BRONZE SWING CHECK VALVES 

A. Bronze Swing Check Valves with Bronze Disc, Class 125: 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. American Valve, Inc. 
b. Crane; Crane Energy Flow Solutions. 
c. Hammond Valve. 
d. Jenkins Valves; Crane Energy Flow Solutions. 
e. Jomar Valve. 
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f. KITZ Corporation. 
g. Milwaukee Valve Company. 
h. NIBCO INC. 
i. Powell Valves. 
j. Stockham; Crane Energy Flow Solutions. 
k. Watts; a Watts Water Technologies company. 

2. Description: 
a. Standard: MSS SP-80, Type 3. 
b. CWP Rating: 200 psig. 
c. Body Design: Horizontal flow. 
d. Body Material: ASTM B 62, bronze. 
e. Ends: Threaded. 
f. Disc: Bronze. 

B. Bronze Swing Check Valves with Nonmetallic Disc, Class 125: 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. Crane; Crane Energy Flow Solutions. 
b. Hammond Valve. 
c. Jenkins Valves; Crane Energy Flow Solutions. 
d. KITZ Corporation. 
e. Milwaukee Valve Company. 
f. NIBCO INC. 
g. Stockham; Crane Energy Flow Solutions. 
h. Watts; a Watts Water Technologies company. 

2. Description: 
a. Standard: MSS SP-80, Type 4. 
b. CWP Rating: 200 psig. 
c. Body Design: Horizontal flow. 
d. Body Material: ASTM B 62, bronze. 
e. Ends: Threaded. 
f. Disc: PTFE. 

C. Bronze Swing Check Valves with Bronze Disc, Class 150: 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. American Valve, Inc. 
b. Crane; Crane Energy Flow Solutions. 
c. Jenkins Valves; Crane Energy Flow Solutions. 
d. KITZ Corporation. 
e. Milwaukee Valve Company. 
f. NIBCO INC. 
g. Stockham; Crane Energy Flow Solutions. 

2. Description: 
a. Standard: MSS SP-80, Type 3. 
b. CWP Rating: 300 psig. 
c. Body Design: Horizontal flow. 
d. Body Material: ASTM B 62, bronze. 
e. Ends: Threaded. 
f. Disc: Bronze. 

D. Bronze Swing Check Valves with Nonmetallic Disc, Class 150: 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
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a. Crane; Crane Energy Flow Solutions. 
b. Hammond Valve. 
c. Jenkins Valves; Crane Energy Flow Solutions. 
d. Milwaukee Valve Company. 
e. NIBCO INC. 
f. Watts; a Watts Water Technologies company. 

2. Description: 
a. Standard: MSS SP-80, Type 4. 
b. CWP Rating: 300 psig. 
c. Body Design: Horizontal flow. 
d. Body Material: ASTM B 62, bronze. 
e. Ends: Threaded. 
f. Disc: PTFE. 

2.03 IRON SWING CHECK VALVES 

A. Iron Swing Check Valves with Metal Seats, Class 125: 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. Crane; Crane Energy Flow Solutions. 
b. Hammond Valve. 
c. Jenkins Valves; Crane Energy Flow Solutions. 
d. KITZ Corporation. 
e. Legend Valve & Fitting, Inc. 
f. Milwaukee Valve Company. 
g. NIBCO INC. 
h. Stockham; Crane Energy Flow Solutions. 
i. Watts; a Watts Water Technologies company. 

2. Description: 
a. Standard: MSS SP-71, Type I. 
b. NPS 2 ½ -inch to NPS 12-inch, CWP Rating: 200 psig. 
c. NPS 14-inch to NPS 24-inch, CWP Rating: 150 psig. 
d. Body Design: Clear or full waterway. 
e. Body Material: ASTM A 126, gray iron with bolted bonnet. 
f. Ends: Flanged. 
g. Trim: Bronze. 
h. Gasket: Asbestos free. 

B. Iron Swing Check Valves with Nonmetallic-to-Metal Seats, Class 125: 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. Crane; Crane Energy Flow Solutions. 
b. Stockham; Crane Energy Flow Solutions. 

2. Description: 
a. Standard: MSS SP-71, Type I. 
b. NPS 2 ½ -inch to NPS 12-inch, CWP Rating: 200 psig. 
c. NPS 14-inch to NPS 24-inch, CWP Rating: 150 psig. 
d. Body Design: Clear or full waterway. 
e. Body Material: ASTM A 126, gray iron with bolted bonnet. 
f. Ends: Flanged. 
g. Trim: Composition. 
h. Seat Ring: Bronze. 
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i. Disc Holder: Bronze. 
j. Disc: PTFE. 
k. Gasket: Asbestos free. 

C. Iron Swing Check Valves with Metal Seats, Class 250: 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. Crane; Crane Energy Flow Solutions. 
b. Hammond Valve. 
c. Jenkins Valves; Crane Energy Flow Solutions. 
d. Milwaukee Valve Company. 
e. NIBCO INC. 
f. Stockham; Crane Energy Flow Solutions. 
g. Watts; a Watts Water Technologies company. 

2. Description: 
a. Standard: MSS SP-71, Type I. 
b. NPS 2 ½ -inch to NPS 12-inch, CWP Rating: 500 psig. 
c. NPS 14-inch to NPS 24-inch, CWP Rating: 300 psig. 
d. Body Design: Clear or full waterway. 
e. Body Material: ASTM A 126, gray iron with bolted bonnet. 
f. Ends: Flanged. 
g. Trim: Bronze. 
h. Gasket: Asbestos free. 

2.04 IRON SWING CHECK VALVES WITH CLOSURE CONTROL 

A. Iron Swing Check Valves with Lever- and Spring-Closure Control, Class 125: 
1. Manufacturers: Subject to compliance with requirements, provide products by the following: 

a. NIBCO INC. 
2. Description: 

a. Standard: MSS SP-71, Type I. 
b. NPS 2 ½ -inch to NPS 12-inch, CWP Rating: 200 psig. 
c. NPS 14-inch to NPS 24-inch, CWP Rating: 150 psig. 
d. Body Design: Clear or full waterway. 
e. Body Material: ASTM A 126, gray iron with bolted bonnet. 
f. Ends: Flanged. 
g. Trim: Bronze. 
h. Gasket: Asbestos free. 
i. Closure Control: Factory installed, exterior lever and spring. 

B. Iron Swing Check Valves with Lever and Weight-Closure Control, Class 125: 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. Crane; Crane Energy Flow Solutions. 
b. Hammond Valve. 
c. Jenkins Valves; Crane Energy Flow Solutions. 
d. Milwaukee Valve Company. 
e. NIBCO INC. 
f. Stockham; Crane Energy Flow Solutions. 
g. Watts; a Watts Water Technologies company. 

2. Description: 
a. Standard: MSS SP-71, Type I. 
b. NPS 2 ½ -inch to NPS 12-inch, CWP Rating: 200 psig. 
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c. NPS 14-inch to NPS 24-inch, CWP Rating: 150 psig. 
d. Body Design: Clear or full waterway. 
e. Body Material: ASTM A 126, gray iron with bolted bonnet. 
f. Ends: Flanged. 
g. Trim: Bronze. 
h. Gasket: Asbestos free. 
i. Closure Control: Factory-installed, exterior lever and weight. 

PART 3 - EXECUTION 

3.01 VALVE INSTALLATION 

A. Install valves with unions or flanges at each piece of equipment arranged to allow service, 
maintenance, and equipment removal without system shutdown. 

B. Locate valves for easy access and provide separate support where necessary. 
C. Install valves in horizontal piping with stem at or above center of pipe. 
D. Install valves in position to allow full stem movement. 
E. Install swing check valves for proper direction of flow in horizontal position with hinge pin level. 

3.02 ADJUSTING 

A. Adjust or replace valve packing after piping systems have been tested and put into service but 
before final adjusting and balancing. Replace valves if persistent leaking occurs. 

3.03 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS 

A. If valve applications are not indicated, use the following: 
1. Pump-Discharge Check Valves: 

a. NPS 2-inch and Smaller: Bronze swing check valves with bronze disc. 
b. NPS 2 ½ -inch and Larger: Iron swing check valves with lever and weight or with 

spring; metal-seat check valves. 
B. If valves with specified SWP classes or CWP ratings are unavailable, the same types of valves with 

higher SWP classes or CWP ratings may be substituted. 
C. Select valves, except wafer. 

1. For Copper Tubing, NPS 2-inch and Smaller: Threaded ends except where solder-joint 
valve-end option is indicated in valve schedules. 

2. For Copper Tubing, NPS 2 ½ -inch to NPS 4-inch: Flanged ends except where threaded 
valve-end option is indicated in valve schedules. 

3. For Copper Tubing, NPS 5-inch and Larger: Flanged ends. 
4. For Steel Piping, NPS 2-inch and Smaller: Threaded ends. 
5. For Steel Piping, NPS 2 ½ to NPS 4-inch: Flanged ends except where threaded valve-end 

option is indicated in valve schedules. 
6. For Steel Piping, NPS 5-inch and Larger: Flanged ends. 

3.04 CHILLED-WATER VALVE SCHEDULE 

A. Pipe NPS 2-inch and Smaller: 
1. Bronze Valves: May be provided with solder-joint ends instead of threaded ends. 
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2. Bronze swing check valves with bronze disc, Class 150. 
B. Pipe NPS 2 ½ -inch and Larger: 

1. Iron Valves, NPS 2 ½ -inch to NPS 4-inch: May be provided with threaded ends instead of 
flanged ends. 

2. NPS 2 ½ -inch to NPS 12-inch: Iron swing check valves with lever and spring closure control, 
Class 125. 

3. Iron swing check valves with metal seats, Class 250. 

END OF SECTION 
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SECTION 23 05 48.13 - VIBRATION CONTROLS FOR HVAC 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section Includes: 
1. Open-spring isolators. 
2. Housed-spring isolators. 
3. Restrained-spring isolators. 
4. Housed-restrained-spring isolators. 

1.02 ACTION SUBMITTALS 

A. Product Data: For each type of product. 
B. Delegated-Design Submittal: For each vibration isolation device. 

1. Include design calculations for selecting vibration isolators. 

PART 2 - PRODUCTS 

2.01 OPEN SPRING ISOLATORS 

A. Freestanding, Laterally Stable, Open-Spring Isolators: 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. Kinetics Noise Control, Inc. 
b. Mason Industries, Inc. 

2. Outside Spring Diameter: Not less than 80 percent of the compressed height of the spring at 
rated load. 

3. Minimum Additional Travel: 50 percent of the required deflection at rated load. 
4. Lateral Stiffness: More than 80 percent of rated vertical stiffness. 
5. Overload Capacity: Support 200 percent of rated load, fully compressed, without deformation 

or failure. 
6. Baseplates: Factory-drilled steel plate for bolting to structure with an elastomeric isolator pad 

attached to the underside. Baseplates shall limit floor load to 500 psig. 
7. Top Plate and Adjustment Bolt: Threaded top plate with adjustment bolt and cap screw to 

fasten and level equipment. 
8. Application: Base mounted pumps not slab on grade and less than 5 Hp, base mounted 

pumps slab on grade 7 ½ HP and up. Air handling units not slab on grade. Roof mounted 
condensing units over 5 tons cooling capacity. 

2.02 RESTRAINED SPRING ISOLATORS 

A. Freestanding, Laterally Stable, Open-Spring Isolators with Vertical-Limit Stop Restraint: 
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1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
a. Kinetics Noise Control, Inc. 
b. Mason Industries, Inc. 

2. Housing: Steel housing with vertical-limit stops to prevent spring extension due to weight 
being removed. 
a. Base with holes for bolting to structure with an elastomeric isolator pad attached to 

the underside. Bases shall limit floor load to 500 psig. 
b. Top plate with threaded mounting holes OR elastomeric pad. 
c. Internal leveling bolt that acts as blocking during installation. 

3. Restraint: Limit stop as required for equipment and authorities having jurisdiction. 
4. Outside Spring Diameter: Not less than 80 percent of the compressed height of the spring at 

rated load. 
5. Minimum Additional Travel: 50 percent of the required deflection at rated load. 
6. Lateral Stiffness: More than 80 percent of rated vertical stiffness. 
7. Overload Capacity: Support 200 percent of rated load, fully compressed, without deformation 

or failure. 
8. Application: Chillers, boilers, cooling towers. 

2.03 EQUIPMENT FRAME BASES 

A. Vibration isolator manufacturer shall furnish integral structural steel bases. Bases shall be 
rectangular in shape for all equipment other than centrifugal refrigeration machines and pump bases 
which may be "T" or "L" shaped. Pump bases for split case pumps shall include supports for suction 
and discharge base ells. All perimeter members shall be beams with a minimum depth equal to 
1/10th of the longest dimension of the base. Beam depth need not exceed 14" provided that the 
deflection and misalignment is kept within acceptable limits as determined by the manufacturer. 
Height saving brackets shall be employed in all mounting locations to provide a base clearance of 
one inch. 

B. Bases shall be type WF as manufactured by Mason Industries, Inc. or equivalent by Vibration 
Eliminator Company or Amber Booth. 

C. Application: Special use where structural rigidity required between components. 

2.04 EQUIPMENT RAIL BASES 

A. Vibration isolator manufacturer shall provide steel members welded to height saving brackets to 
cradle machines having legs or bases that do not require a complete supplementary rigid to prevent 
strains in the equipment. 

B. Inverted saddles shall be type ICS as manufactured by Mason Industries, Inc. or equivalent by 
Vibration Eliminator Company or Amber Booth. 

2.05 FLOATING CONCRETE BASES 

A. Vibration isolator manufacturer shall furnish rectangular structural beam or channel concrete forms 
for floating foundations. Bases for split case pumps shall be large enough to provide support for 
suction and discharge base ells. The base depth need not exceed 12" unless specifically 
recommended by the base manufacturer for mass or rigidity. In general, bases shall be a minimum 
of 1/12th of the longest dimension of the base, but not less than 6". Forms shall include minimum 
concrete reinforcement consisting of half-inch bars or angles welded in pa\lace on 6" centers running 
both ways in a layer 1 1/2" above the bottom, or additional steel as is required by the structural 
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conditions. Forms shall be furnished with drilled steel members with sleeves welded below the holes 
to receive equipment anchor bolts where the anchor bolts fall in concrete locations. Height saving 
brackets shall be employed in all mounting locations. Height saving brackets shall be employed in 
all mounting locations to maintain a 1" clearance below the base. 

B. Bases shall be type K as manufactured by Mason Industries, Inc. or equivalent by Vibration 
Eliminator Company or Amber Booth. 

C. Application: Centrifugal pumps over 5 Hp and not slab on grade. 

PART 3 - EXECUTION 

3.01 VIBRATION CONTROL DEVICE INSTALLATION 

A. Coordinate the location of embedded connection hardware with supported equipment attachment 
and mounting points and with requirements for concrete reinforcement and formwork specified in 
Architectural specification sections. 

B. Installation of vibration isolators must not cause any change of position of equipment, piping, or 
ductwork resulting in stresses or misalignment. 

C. Select the appropriate base to match the equipment being provided. Base shall meet the exact 
dimensional and weight requirements at all points of the curb. Install as recommended by the 
vibration isolator manufacturer. 

END OF SECTION 
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SECTION 23 05 50 - FIRE STOPPING 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Refer to Section 23 05 00 for requirements which are applicable to this section. 
B. Refer to International Building Codes. 
C. Section includes. 

1. Through penetration firestops and smoke-stops for all fire rated bearing and non-bearing wall 
and floor assemblies, both blank (empty) and those accommodating penetrating items such 
as cables, conduits, pipes, etc. 

1.02 REFERENCES 

A. American Society for Testing and Materials Standards (ASTM): 
1. ASTM E84: Standard Test Method for Surface Burning Characteristics of Building Materials. 
2. ASTM E814: Standard Test method for Fire Tests of Through-Penetration Firestops. 

B. Underwriters Laboratories, Inc.: 
1. UL 723 Surface Burning Characteristics of Building Materials 
2. UL 1479 Fire Tests of Through-Penetration Firestops. 

C. UL Fire Resistance Directory: 
1. Through Penetration Firestop Devices (XHJI) 
2. Fire Resistive Ratings (BXUV) 
3. Through Penetration Firestop Systems (XHEZ) 
4. Fill, Void, or Cavity Material (XHHW) 

1.03 DEFINITIONS 

A. FIRESTOPPING: The use of a material or combination of materials in a fire rated structure (wall or 
floor) where it has been breached, so as to restore the integrity of the fire rating on that wall or floor. 

B. SYSTEM: The use of a specific firestop material or combination of materials in conjunction with a 
specific wall or floor construction type and a specific penetrant(s), constitutes a “System.” 

C. BARRIER: Any bearing or non-bearing wall or floor that has an hourly fire and smoke rating. 
D. THROUGH-PENETRATION: Any penetration of a fire rated wall or floor that completely breaches 

the barrier. 
E. MEMBRANE-PENETRATION: Any penetration in a fire rated wall that breaches only one side of the 

barrier. 
F. CONSTRUCTION GAPS: any gap, joint, or opening, whether static or dynamic, where the top of a 

wall may meet a floor; wall to wall applications; edge to edge floor configurations; floor to exterior 
wall; or any linear breach in a rated barrier. Where movement is required, the firestopping system 
must comply with UL2079 for dynamic joints. 

1.04 SUBMITTALS 

NOTE: A “Certificate of Conformance,” from the manufacturers listed in Section “2.02 Acceptable 
Manufacturers,” is required with the “Submittal Package” to ensure that the material selected 
meets all of the criteria of this specification as set forth in Section “1.05 Quality Assurance.” 

MCHUGH ENGINEERING ASSOCIATES, INC. 23 05 50 - 1 



 
 

  
 

 
           

 
       

         
   

      
     

     
    

       
     

    
       

     
 

      
  

 
   

 
  

    
  

     
       

   
      

     
      

 
   

     
         

      
 

     
    

  
     
      

 
     

 
    

 
     

 
    

      
 

  
 

CUSA Chiller Replacement 
100% Bid Set 

2023 03 15 

A. Submit manufacturer’s product literature for each type of firestop material to be installed. Literature 
shall indicate product characteristics, typical uses, performance and imitation criteria, and test data. 
Submittal should be in compliance with Section 23 05 00. 

B. Material Safety Data Sheets (MSDS): Submit MSDS for each firestop product. 
C. UL Tested Systems: Submit drawings showing typical installation details for the methods of 

installation. Indicate which firestop materials will be used and thickness for different hourly ratings. 
D. Engineering Judgments: Submit manufacturer’s drawings for all non-standard applications where no 

UL rested system exists. All drawings must indicate the “Tested” UL system upon which the 
judgment is based so as to assess the relevance of the judgment to some known performance. 

E. Submit manufacturer’s installation procedures for each type of product. 
F. Approved Applicator: Submit document from manufacturer wherein manufacturer recognizes the 

installer as qualified or submit a list of past projects to demonstrate capability to perform intended 
work. 

G. Upon completion, installer shall provide written certification that materials were installed in 
accordance with the manufacturer’s installation instructions and details. 

1.05 QUALITY ASSURANCE 

A. Firestopping systems (materials and design): 
1. Shall conform to both Flame (F) and Temperature (T) ratings as required by local building 

codes and as tested by nationally accepted test agencies per ASTM E814 or UL 1479 fire 
tests in a configuration that is representative of field conditions. 

2. The F rating must be minimum of one (1) hour but not less than the fire resistance rating of 
the assembly being penetrated. T rating when required by code authority shall be based on 
measurement of the temperature rise on penetrating item(s). The fire test shall be 
conducted with a minimum positive pressure differential of 0.01 inches of water column 
joints, must be tested to UL 2079 with movement capabilities equal to those of the 
anticipated conditions. 

B. Firestopping materials and systems must be capable of closing or filling through openings created by 
1) the burning or melting of combustible pipes, cable jacketing, or pipe insulation materials, or 2) 
deflection of sheet metal due to thermal expansion (electrical & mechanical duct work). 

C. Firestopping material shall be asbestos and lead free and shall not incorporate nor require the use of 
hazardous solvents. 

D. Firestopping sealants must be flexible, allowing for normal pipe movement. 
E. Firestopping materials shall not shrink upon drying as evidenced by cracking or pulling back from 

contact surfaces. 
F. Firestopping materials shall be moisture resistant, and may not dissolve in water after curing. 
G. All firestopping materials shall be manufactured by one manufacturer (to the maximum extent 

possible). 
H. Installation of firestopping systems shall be performed by a contractor (or contractors) trained or 

approved by the firestop manufacturer. 
I. Material used shall be in accordance with the manufacturer’s written installation instructions. 

1.06 PRODUCT DELIVERY, STORAGE AND HANDLING 

A. Deliver material in the manufacturer’s original, unopened containers or packages with the 
manufacturer’s name, product identification, lot number, UL label and mixing and installation 
instructions as applicable. 

B. Store materials in the original, unopened containers or packages and under conditions 
recommended by the manufacturer. 
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C. All firestop materials will be installed prior to expiration of shelf life. 

1.07 PROJECT CONDITIONS 

A. Conform to manufacturer’s printed instructions for installation and when applicable, curing in 
accordance with temperature and humidity. Conform to ventilation and safety requirements. 

B. Verify the condition of the substrates before starting work. 
C. Weather Conditions: Do not proceed with installation of firestop materials when temperatures fall 

outside the manufacturer’s suggested limits. 
D. Care should be taken to ensure that firestopping materials are installed so as not to contaminate 

adjacent surfaces. 

1.08 SEQUENCING 

A. Schedule firestopping after installation of penetrants but prior to concealing the openings. 
B. Firestopping shall precede gypsum board finishing. 

1.09 PROTECTION 

A. Where firestopping is installed at locations which will remain exposed in the completed work, provide 
protection as necessary to prevent damage to adjacent surfaces and finishes, and protect as 
necessary against damage from other construction activities. 

PART 2 - PRODUCTS 

2.01 GENERAL 

A. Firestopping materials and systems shall meet the requirements specified herein. 
B. Architect must approve in writing any alternates to the materials and system specified herein. 
C. All firestop products and systems shall be designed and installed so that the basic sealing system 

will allow the full restoration of the thermal and fire resistance properties of the barrier being 
penetrated with minimal repair if penetrants are subsequently removed. 

D. For applications where combustible penetrants are involved, i.e., insulated, and plastic pipe, a 
suitable intumescent material must be used. 

2.02 ACCEPTABLE MANUFACTURERS 

NOTE: Inclusion of materials in this specification does not indicate that the listed products have 
been evaluated for conformance to this specification. Therefore, the user/contractor must certify 
in the submittal package, with a “Certificate of Conformance” from the manufacturers listed below, 
that the material selected meets all of the criteria set forth in Section “1.05 Quality Assurance” of 
this specification. 

A. Specified Technologies, Inc./GE Pensil® (STI), Somerville, NJ 08876, Phone: (800) 992-1180. 
B. 3M Fire Protection Products, St. Paul, MN 
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2.03 MATERIALS 

A. Intumescent Firestop Sealants and Caulks: 
1. STI SpecSeal SSS100 
2. 3M Fire Barrier Caulk CP25WB+ 

B. Latex Firestop Sealant 
1. STI SpecSeal LC150 Sealant 

C. Elastomeric Water-Based Sealant 
1. STI SpecSeal ES100 Elastomeric Sealant 

D. Silicone Firestop Sealants and Caulks: 
1. STI SpecSeal Pensil 300\ 
2. 3M Fire Barrier Silicone Sealants 

E. Firestop Putty: 
1. STI SpecSeal Firestop Putty Bars and Pads 
2. 3M Fire Barrier Moldable Putty 

F. Firestop Collars: 
1. STI Spec Seal Firestop Collars 
2. 3M Fire Barrier PPD’s. 

G. Wrap Strips: 
1. SpecSeal Wrap Strip 
2. 3M Fire Barrier FS195 Wrap Strip. 

H. 2-Part Silicone Firestop Foam: 
1. STI SpecSeal Pensil 200 
2. 3M Fire Barrier 2001 Silicone Foam. 

I. Firestop Mortar: 
1. STI SpecSeal Mortar. 

J. Firestop Pillows: 
1. STI SpecSeal Pillows 

K. Elastomeric Spray: 
1. STI SpecSeal AS Elastomeric Spray 

L. Composite Board: 
1. 3M Barrier Sheet Material 

M. Accessories: 

2.04 Forming/Damming Materials: Mineral fiberboard or other type as per manufacturer recommendation. 

PART 3 - CONDITIONS REQUIRING FIRESTOPPING 

3.01 General: 
1. Provide firestopping for conditions specified whether or not firestopping is indicated, and if 

indicated, whether such material is designed as insulation, safing, or otherwise. 
A. Through-Penetrations: 

1. Firestopping shall be installed in all open penetrations and in the annular space in all 
penetrations in any bearing or non-bearing fire-rated barrier. 

B. Membrane-Penetrations: 
1. Where required by code, all membrane-penetrations in rated walls shall be protected with 

firestopping products that meet the requirements of third party time/temperature testing. 
C. Construction Joints/Gaps: 
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1. Fire Stopping shall be provided: 
a. Between the edges of floor slabs and exterior walls. 
b. Between the tops of walls and the underside of floors 
c. In the control joint in masonry walls and floors 
d. In expansion joints. 

D. Smoke-Stopping: 
1. As required by the other Sections, Smoke-Stops shall be provided for Through-Penetrations, 

Membrane-) Penetrations, and Construction Gaps with a material approved and tested for 
such application. 

3.02 EXAMINATION 

A. Examine the areas and conditions where firestops are to be installed and notify the architect of 
conditions detrimental to the proper and timely completion of the work. Do not proceed with work 
until unsatisfactory conditions have been corrected by the contractor in a manner acceptable to the 
architect and in accordance with Section 01039. 

B. Verify that environmental conditions are safe and suitable for installation of firestop products. 
C. Verify that all pipe, conduit, cable, and other items which penetrate fire-rated construction have been 

permanently installed prior to installation of firestops. 

3.03 INSTALLATION 

A. General: 
1. Installation of firestops shall be performed by an applicator/installer qualified and trained by 

the manufacturer. Installation shall be performed in strict accordance with manufacturer’s 
detailed installation procedures. 

2. Apply firestops in accordance with fire test reports, fire resistance requirements, acceptable 
sample installations, and manufacturer’s recommendations. 

3. Unless specified and approved, all insulation used in conjunction with through-penetrants 
shall remain intact and undamaged and may not be removed. 

4. Seal holes and penetrations to ensure an effective smoke seal. 
5. In areas of high traffic, protect firestopping materials from damage. If the opening is large, 

install firestopping materials capable of supporting the weight of a human. 
6. Insulation types specified in other sections shall not be installed in lieu of firestopping 

material specified herein. 
7. All combustible penetrants (e.g., Non-metallic pipes or insulated metallic pipes) shall be fire 

stopped using products and systems tested in a configuration representative of the field 
condition. 

B. Dam Construction: When required to properly contain firestopping materials within openings 
damming or packing materials may be utilized. Combustible damming material must be removed 
after appropriate curing. Non-combustible damming materials may be left as a permanent 
component of the firestop system. 

3.04 FIELD QUALITY CONTROL 

A. Prepare and install firestopping systems in accordance with manufacturer’s printed instructions and 
recommendations. 

B. Follow safety procedures recommended in the Material Safety Data Sheets. 
C. Finish surfaces of firestopping which are to remain exposed in the completed work to a uniform and 

level condition. 
D. All areas of work must be accessible until inspection by the applicable Code Authorities. 
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E. Correct unacceptable firestops and provide additional inspection to verify compliance with this 
specification. 

3.05 CLEANING 

A. Remove spilled and excess materials adjacent to firestopping without damaging adjacent surfaces. 
B. Leave finished work in neat, clean condition with no evidence of spill overs or damage to adjacent 

surfaces. 

END OF SECTION 
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SECTION 23 05 53 - IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section Includes: 
1. Equipment labels. 
2. Pipe labels. 

1.02 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

PART 2 - PRODUCTS 

2.01 EQUIPMENT LABELS 

A. Metal Labels for Equipment: 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. Brady Corporation. 
b. Brimar Industries, Inc. 
c. Carlton Industries, LP. 
d. Champion America. 
e. Craftmark Pipe Markers. 
f. emedco. 
g. Kolbi Pipe Marker Co. 
h. LEM Products Inc. 
i. Marking Services, Inc. 
j. Seton Identification Products. 

2. Material and Thickness: Stainless steel, 0.025-inch minimum thickness, and having predrilled 
or stamped holes for attachment hardware. 

3. Letter Color: Black. 
4. Background Color: White. 
5. Minimum Label Size: Length and width vary for required label content, but not less than 2 ½ 

by 3/4 inch. 
6. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 

inch for viewing distances up to 72 inches, and proportionately larger lettering for greater 
viewing distances. Include secondary lettering two-thirds to three-quarters the size of 
principal lettering. 

7. Fasteners: Stainless-steel self-tapping screws. 
8. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate. 

B. Plastic Labels for Equipment: 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
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following: 
a. Brady Corporation. 
b. Brimar Industries, Inc. 
c. Carlton Industries, LP. 
d. Champion America. 
e. Craftmark Pipe Markers. 
f. emedco. 
g. Kolbi Pipe Marker Co. 
h. LEM Products Inc. 
i. Marking Services, Inc. 
j. Seton Identification Products. 

2. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving,1/8 
inch thick, and having predrilled holes for attachment hardware. 

3. Letter Color: Black. 
4. Background Color: White. 
5. Maximum Temperature: Able to withstand temperatures up to 160 deg. F. 
6. Minimum Label Size: Length and width vary for required label content, but not less than 2 ½ 

by 3/4 inch. 
7. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches 1/2 

inch for viewing distances up to 72 inches, and proportionately larger lettering for greater 
viewing distances. Include secondary lettering two-thirds to three-quarters the size of 
principal lettering. 

8. Fasteners: Stainless-steel self-tapping screws. 
9. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate. 

C. Label Content: Include equipment's Drawing designation or unique equipment number, drawing 
numbers where equipment is indicated (plans, details, and schedules), and the Specification Section 
number and title where equipment is specified. 

D. Equipment Label Schedule: For each item of equipment to be labeled, on 8 ½ by 11-inch bond 
paper. Tabulate equipment identification number, and identify Drawing numbers where equipment is 
indicated (plans, details, and schedules) and the Specification Section number and title where 
equipment is specified. Equipment schedule shall be included in operation and maintenance data. 

2.02 PIPE LABELS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the following: 
1. Actioncraft Products, Inc.; a division of Industrial Test Equipment Co., Inc. 
2. Brady Corporation. 
3. Brimar Industries, Inc. 
4. Carlton Industries, LP. 
5. Champion America. 
6. Craftmark Pipe Markers. 
7. emedco. 
8. Kolbi Pipe Marker Co. 
9. LEM Products Inc. 
10. Marking Services Inc. 
11. Seton Identification Products. 

B. General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with lettering 
indicating service, and showing flow direction according to ASME A13.1. 

C. Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to partially cover circumference of 
pipe and to attach to pipe without fasteners or adhesive. 
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D. Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing. 
E. Pipe Label Contents: Include identification of piping service using same designations or 

abbreviations as used on Drawings; also include pipe size and an arrow indicating flow direction. 
1. Flow-Direction Arrows: Integral with piping system service lettering to accommodate both 

directions or as separate unit on each pipe label to indicate flow direction. 
2. Lettering Size: Size letters according to ASME A13.1 for piping. At least 1/2 inch for viewing 

distances up to 72 inches and proportionately larger lettering for greater viewing distances. 

PART 3 - EXECUTION 

3.01 PREPARATION 

A. Clean piping and equipment surfaces of substances that could impair bond of identification devices, 
including dirt, oil, grease, release agents, and incompatible primers, paints, and encapsulants. 

3.02 EQUIPMENT LABEL INSTALLATION 

A. Install or permanently fasten labels on each major item of mechanical equipment. 
B. Locate equipment labels where accessible and visible. 

3.03 PIPE LABEL INSTALLATION 

A. Piping Color-Coding: Painting of piping is specified in Section 099123 "Interior Painting." Section 
099600 "High-Performance Coatings." 

B. Pipe Label Locations: Locate pipe labels where piping is exposed or above accessible ceilings in 
finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and 
plenums; and exterior exposed locations as follows: 
1. Near each valve and control device. 
2. Near each branch connection, excluding short takeoffs for fixtures and terminal units. Where 

flow pattern is not obvious, mark each pipe at branch. 
3. Near penetrations and on both sides of through walls, floors, ceilings, and inaccessible 

enclosures. 
4. At access doors, manholes, and similar access points that permit view of concealed piping. 
5. Near major equipment items and other points of origination and termination. 
6. Spaced at maximum intervals of 50 feet along each run. Reduce intervals to 25 feet areas of 

congested piping and equipment. 
C. Pipe Label Color Schedule: 

1. Chilled-Water Piping: White letters on a safety-green background. 

END OF SECTION 
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SECTION 23 05 93 - TESTING, ADJUSTING, AND BALANCING FOR HVAC 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section Includes: 
1. Balancing Hydronic Piping Systems: 

a. Constant-flow hydronic systems. 
b. Variable-flow hydronic systems. 

1.02 DEFINITIONS 

A. AABC: Associated Air Balance Council. 
B. NEBB: National Environmental Balancing Bureau. 
C. TAB: Testing, adjusting, and balancing. 
D. TABB: Testing, Adjusting, and Balancing Bureau. 
E. TAB Specialist: An independent entity meeting qualifications to perform TAB work. 
F. TDH: Total dynamic head. 

1.03 INFORMATIONAL SUBMITTALS 

A. Certified TAB reports. 

1.04 QUALITY ASSURANCE 

A. TAB Specialists Qualifications: Certified by AABC or NEBB. 
1. TAB Field Supervisor: Employee of the TAB specialist and certified by AABC or NEBB. 
2. TAB Technician: Employee of the TAB specialist and certified by AABC or NEBB as a TAB 

technician. 
B. Instrumentation Type, Quantity, Accuracy, and Calibration: Comply with requirements in ASHRAE 

111, Section 4, "Instrumentation." 
C. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 7.2.2 - "Air Balancing." 
D. ASHRAE/IESNA Compliance: Applicable requirements in ASHRAE/IESNA 90.1, Section 6.7.2.3 -

"System Balancing." 

PART 2 - PRODUCTS (Not Applicable) 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine the Contract Documents to become familiar with Project requirements and to discover 
conditions in systems designs that may preclude proper TAB of systems and equipment. 

B. Examine installed systems for balancing devices, such as test ports, gage cocks, thermometer wells, 
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flow-control devices, balancing valves and fittings, and manual volume dampers. Verify that 
locations of these balancing devices are applicable for intended purpose and are accessible. 

C. Examine the approved submittals for HVAC systems and equipment. 
D. Examine design data including HVAC system descriptions, statements of design assumptions for 

environmental conditions and systems output, and statements of philosophies and assumptions 
about HVAC system and equipment controls. 

E. Examine ceiling plenums and underfloor air plenums used for supply, return, or relief air to verify that 
they are properly separated from adjacent areas. Verify that penetrations in plenum walls are sealed 
and fire-stopped if required. 

F. Examine equipment performance data including fan and pump curves. 
1. Relate performance data to Project conditions and requirements, including system effects 

that can create undesired or unpredicted conditions that cause reduced capacities in all or 
part of a system. 

2. Calculate system-effect factors to reduce performance ratings of HVAC equipment when 
installed under conditions different from the conditions used to rate equipment performance. 
To calculate system effects for air systems, use tables and charts found in AMCA 201, "Fans 
and Systems," or in SMACNA's "HVAC Systems - Duct Design." Compare results with the 
design data and installed conditions. 

G. Examine system and equipment installations and verify that field quality-control testing, cleaning, 
and adjusting specified in individual Sections have been performed. 

H. Examine test reports specified in individual system and equipment Sections. 
I. Examine HVAC equipment and verify that bearings are greased, belts are aligned and tight, filters 

are clean, and equipment with functioning controls is ready for operation. 
J. Examine terminal units, such as variable-air-volume boxes, and verify that they are accessible and 

their controls are connected and functioning. 
K. Examine strainers. Verify that startup screens have been replaced by permanent screens with 

indicated perforations. 
L. Examine control valves for proper installation for their intended function of throttling, diverting, or 

mixing fluid flows. 
M. Examine heat-transfer coils for correct piping connections and for clean and straight fins. 
N. Examine system pumps to ensure absence of entrained air in the suction piping. 
O. Examine operating safety interlocks and controls on HVAC equipment. 
P. Report deficiencies discovered before and during performance of TAB procedures. Observe and 

record system reactions to changes in conditions. Record default set points if different from indicated 
values. 

3.02 PREPARATION 

A. Prepare a TAB plan that includes strategies and step-by-step procedures for balancing the systems. 
B. Perform system-readiness checks of HVAC systems and equipment to verify system readiness for 

TAB work. Include, at a minimum, the following: 
1. Airside: 

a. Duct systems are complete with terminals installed. 
b. Volume, smoke, and fire dampers are open and functional. 
c. Clean filters are installed. 
d. Fans are operating, free of vibration, and rotating in correct direction. 
e. Variable-frequency controllers' startup is complete, and safeties are verified. 
f. Automatic temperature-control systems are operational. 
g. Ceilings are installed. 
h. Windows and doors are installed. 
i. Suitable access to balancing devices and equipment is provided. 
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2. Hydronics: 
a. Verify leakage and pressure tests on water distribution systems have been 

satisfactorily completed. 
b. Piping is complete with terminals installed. 
c. Water treatment is complete. 
d. Systems are flushed, filled, and air purged. 
e. Strainers are pulled and cleaned. 
f. Control valves are functioning per the sequence of operation. 
g. Shutoff and balance valves have been verified to be 100 percent open. 
h. Pumps are started, and proper rotation is verified. 
i. Pump gage connections are installed directly at pump inlet and outlet flanges or in 

discharge and suction pipe prior to valves or strainers. 
j. Variable-frequency controllers' startup is complete and safeties are verified. 
k. Suitable access to balancing devices and equipment is provided. 

3.03 GENERAL PROCEDURES FOR TESTING AND BALANCING 

A. Perform testing and balancing procedures on each system according to the procedures contained in 
AABC's "National Standards for Total System Balance" ASHRAE 111, NEBB's "Procedural 
Standards for Testing, Adjusting, and Balancing of Environmental Systems" or SMACNA's "HVAC 
Systems - Testing, Adjusting, and Balancing" and in this Section. 

B. Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the minimum 
extent necessary for TAB procedures. 
1. After testing and balancing, patch probe holes in ducts with same material and thickness as 

used to construct ducts. 
2. After testing and balancing, install test ports and duct access doors that comply with 

requirements in Section 233300 "Air Duct Accessories." 
3. Install and join new insulation that matches removed materials. Restore insulation, 

coverings, vapor barrier, and finish according to Section 230713 "Duct Insulation," Section 
230716 "HVAC Equipment Insulation," and Section 230719 "HVAC Piping Insulation." 

C. Mark equipment and balancing devices, including damper-control positions, valve position indicators, 
fan-speed-control levers, and similar controls and devices, with paint or other suitable, permanent 
identification material to show final settings. 

D. Take and report testing and balancing measurements in inch-pound (IP) units. 

3.04 GENERAL PROCEDURES FOR HYDRONIC SYSTEMS 

A. Prepare test reports for pumps, coils, and heat exchangers. Obtain approved submittals and 
manufacturer-recommended testing procedures. Crosscheck the summation of required coil and 
heat exchanger flow rates with pump design flow rate. 

B. Prepare schematic diagrams of systems' "as-built" piping layouts. 
C. In addition to requirements in "Preparation" Article, prepare hydronic systems for testing and 

balancing as follows: 
1. Check liquid level in expansion tank. 
2. Check highest vent for adequate pressure. 
3. Check flow-control valves for proper position. 
4. Locate start-stop and disconnect switches, electrical interlocks, and motor starters. 
5. Verify that motor starters are equipped with properly sized thermal protection. 
6. Check that air has been purged from the system. 

D. The contractor shall allow for (2) passes for each system and each terminal unit. 
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3.05 PROCEDURES FOR CONSTANT-FLOW HYDRONIC SYSTEMS 

A. Adjust pumps to deliver total design gpm. 
1. Measure total water flow. 

a. Position valves for full flow through coils. 
b. Measure flow by main flow meter, if installed. 

2. Measure flow at terminals. 
3. Adjust each terminal to design flow. 
4. Re-measure each terminal after it is adjusted. 
5. Position control valves to bypass the coil and adjust the bypass valve to maintain design 

flow. 
6. Perform temperature tests after flows have been balanced. 

B. For systems with pressure-independent valves at terminals: 
1. Measure differential pressure and verify that it is within manufacturer's specified range. 
2. Perform temperature tests after flows have been verified. 

C. For systems without pressure-independent valves or flow-measuring devices at terminals: 
1. Measure and balance coils by either coil pressure drop or temperature method. 
2. If balanced by coil pressure drop, perform temperature tests after flows have been verified. 

D. Verify final system conditions as follows: 
1. Re-measure and confirm that total water flow is within design. 
2. Re-measure final pumps' operating data, TDH, volts, amps, and static profile. 
3. Mark final settings. 

E. Verify that memory stops have been set. 

3.06 PROCEDURES FOR VARIABLE-FLOW HYDRONIC SYSTEMS 

A. Balance systems with automatic two- and three-way control valves by setting systems at maximum 
flow through heat-exchange terminals and proceed as specified above for hydronic systems. 

B. Adjust the variable-flow hydronic system as follows: 
1. Verify that the differential-pressure sensor is located as indicated. 
2. Determine whether there is diversity in the system. 

C. For systems with no diversity: 
1. Adjust pumps to deliver total design gpm. 

a. Measure total water flow. 
2. Position valves for full flow through coils. 
3. Measure flow by main flow meter, if installed. 
4. If main flow meter is not installed, determine flow by pump TDH or exchanger pressure drop. 

a. Measure pump TDH as follows: 
1) Measure discharge pressure directly at the pump outlet flange or in discharge 

pipe prior to any valves. 
2) Measure inlet pressure directly at the pump inlet flange or in suction pipe 

prior to any valves or strainers. 
3) Convert pressure to head and correct for differences in gage heights. 
4) Verify pump impeller size by measuring the TDH with the discharge valve 

closed. Note the point on manufacturer's pump curve at zero flow and verify 
that the pump has the intended impeller size. 

5) With valves open, read pump TDH. Adjust pump discharge valve until design 
water flow is achieved. 

b. Monitor motor performance during procedures and do not operate motor in an 
overloaded condition. 
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5. Adjust flow measuring devices installed in mains and branches to design water flows. 
a. Measure flow in main and branch pipes. 
b. Adjust main and branch balance valves for design flow. 
c. Re-measure each main and branch after all have been adjusted. 

6. Adjust flow-measuring devices installed at terminals for each space to design water flows. 
a. Measure flow at terminals. 
b. Adjust each terminal to design flow. 
c. Re-measure each terminal after it is adjusted. 
d. Position control valves to bypass the coil and adjust the bypass valve to maintain 

design flow. 
e. Perform temperature tests after flows have been balanced. 

7. For systems with pressure-independent valves at terminals: 
a. Measure differential pressure and verify that it is within manufacturer's specified 

range. 
b. Perform temperature tests after flows have been verified. 

8. For systems without pressure-independent valves or flow-measuring devices at terminals: 
a. Measure and balance coils by either coil pressure drop or temperature method. 
b. If balanced by coil pressure drop, perform temperature tests after flows have been 

verified. 
9. Prior to verifying final system conditions, determine the system differential-pressure set point. 
10. If the pump discharge valve was used to set total system flow with variable-frequency 

controller at 60 Hz, at completion open discharge valve 100 percent and allow variable-
frequency controller to control system differential-pressure set point. Record pump data 
under both conditions. 

11. Mark final settings and verify that all memory stops have been set. 
12. Verify final system conditions as follows: 

a. Re-measure and confirm that total water flow is within design. 
b. Re-measure final pumps' operating data, TDH, volts, amps, and static profile. 
c. Mark final settings. 

13. Verify that memory stops have been set. 
D. For systems with diversity: 

1. Determine diversity factor. 
2. Simulate system diversity by closing required number of control valves, as approved by the 

design engineer. 
3. Adjust pumps to deliver total design gpm. 

a. Measure total water flow. 
1) Position valves for full flow through coils. 
2) Measure flow by main flow meter, if installed. 
3) If main flow meter is not installed, determine flow by pump TDH or exchanger 

pressure drop. 
b. Measure pump TDH as follows: 

1) Measure discharge pressure directly at the pump outlet flange or in discharge 
pipe prior to any valves. 

2) Measure inlet pressure directly at the pump inlet flange or in suction pipe 
prior to any valves or strainers. 

3) Convert pressure to head and correct for differences in gage heights. 
4) Verify pump impeller size by measuring the TDH with the discharge valve 

closed. Note the point on manufacturer's pump curve at zero flow and verify 
that the pump has the intended impeller size. 

5) With valves open, read pump TDH. Adjust pump discharge valve until design 
water flow is achieved. 
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c. Monitor motor performance during procedures and do not operate motor in an 
overloaded condition. 

4. Adjust flow-measuring devices installed in mains and branches to design water flows. 
a. Measure flow in main and branch pipes. 
b. Adjust main and branch balance valves for design flow. 
c. Re-measure each main and branch after all have been adjusted. 

5. Adjust flow-measuring devices installed at terminals for each space to design water flows. 
a. Measure flow at terminals. 
b. Adjust each terminal to design flow. 
c. Re-measure each terminal after it is adjusted. 
d. Position control valves to bypass the coil and adjust the bypass valve to maintain 

design flow. 
e. Perform temperature tests after flows have been balanced. 

6. For systems with pressure-independent valves at terminals: 
a. Measure differential pressure and verify that it is within manufacturer's specified 

range. 
b. Perform temperature tests after flows have been verified. 

7. For systems without pressure-independent valves or flow-measuring devices at terminals: 
a. Measure and balance coils by either coil pressure drop or temperature method. 
b. If balanced by coil pressure drop, perform temperature tests after flows have been 

verified. 
8. Open control valves that were shut. Close a sufficient number of control valves that were 

previously open to maintain diversity, and balance terminals that were just opened. 
9. Prior to verifying final system conditions, determine system differential-pressure set point. 
10. If the pump discharge valve was used to set total system flow with variable-frequency 

controller at 60 Hz, at completion open discharge valve 100 percent and allow variable-
frequency controller to control system differential-pressure set point. Record pump data 
under both conditions. 

11. Mark final settings and verify that memory stops have been set. 
12. Verify final system conditions as follows: 

a. Re-measure and confirm that total water flow is within design. 
b. Re-measure final pumps' operating data, TDH, volts, amps, and static profile. 
c. Mark final settings. 

13. Verify that memory stops have been set. 

3.07 TOLERANCES 

A. Set HVAC system's airflow rates and water flow rates within the following tolerances: 
1. Supply, Return, and Exhaust Fans and Equipment with Fans: Plus or minus 10 percent. 
2. Air Outlets and Inlets: Plus or minus 10 percent. 
3. Heating-Water Flow Rate: Plus or minus 10 percent. 
4. Cooling-Water Flow Rate: Plus or minus 10 percent. 

B. Maintaining pressure relationships as designed shall have priority over the tolerances specified 
above. 

3.08 FINAL REPORT 

A. General: Prepare a certified written report; tabulate and divide the report into separate sections for 
tested systems and balanced systems. 
1. Include a certification sheet at the front of the report's binder, signed and sealed by the 

certified testing and balancing engineer. 
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2. Include a list of instruments used for procedures, along with proof of calibration. 
3. Certify validity and accuracy of field data. 

B. Final Report Contents: In addition to certified field-report data, include the following: 
1. Pump curves. 
2. Fan curves. 
3. Manufacturers' test data. 
4. Field test reports prepared by system and equipment installers. 
5. Other information relative to equipment performance; do not include Shop Drawings and 

Product Data. 
C. General Report Data: In addition to form titles and entries, include the following data: 

1. Title page. 
2. Name and address of the TAB specialist. 
3. Project name. 
4. Project location. 
5. Architect's name and address. 
6. Engineer's name and address. 
7. Contractor's name and address. 
8. Report date. 
9. Signature of TAB supervisor who certifies the report. 
10. Table of Contents with the total number of pages defined for each section of the report. 

Number each page in the report. 
11. Summary of contents including the following: 

a. Indicated versus final performance. 
b. Notable characteristics of systems. 
c. Description of system operation sequence if it varies from the Contract Documents. 

12. Nomenclature sheets for each item of equipment. 
13. Data for terminal units, including manufacturer's name, type, size, and fittings. 
14. Notes to explain why certain final data in the body of reports vary from indicated values. 
15. Test conditions for fans and pump performance forms including the following: 

a. Settings for outdoor-, return-, and exhaust-air dampers. 
b. Conditions of filters. 
c. Cooling coil, wet- and dry-bulb conditions. 
d. Face and bypass damper settings at coils. 
e. Fan drive settings including settings and percentage of maximum pitch diameter. 
f. Inlet vane settings for variable-air-volume systems. 
g. Settings for supply-air, static-pressure controller. 
h. Other system operating conditions that affect performance. 

D. System Diagrams: Include schematic layouts of air and hydronic distribution systems. Present each 
system with single-line diagram and include the following: 
1. Quantities of outdoor, supply, return, and exhaust airflows. 
2. Water and steam flow rates. 
3. Duct, outlet, and inlet sizes. 
4. Pipe and valve sizes and locations. 
5. Terminal units. 
6. Balancing stations. 
7. Position of balancing devices. 

E. System-Coil Reports: For reheat coils and water coils of terminal units, include the following: 
1. Unit Data: 

a. System and air-handling-unit identification. 
b. Location and zone. 
c. Room or riser served. 
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d. Coil make and size. 
e. Flowmeter type. 

2. Test Data (Indicated and Actual Values): 
a. Airflow rate in cfm. 
b. Entering-water temperature in deg. F. 
c. Leaving-water temperature in deg. F. 
d. Water pressure drop in feet of head or psig. 
e. Entering-air temperature in deg. F. 
f. Leaving-air temperature in deg. F. 

F. Pump Test Reports: Calculate impeller size by plotting the shutoff head on pump curves and include 
the following: 
1. Unit Data: 

a. Unit identification. 
b. Location. 
c. Service. 
d. Make and size. 
e. Model number and serial number. 
f. Water flow rate in gpm. 
g. Water pressure differential in feet of head or psig. 
h. Required net positive suction head in feet of head or psig. 
i. Pump rpm. 
j. Impeller diameter in inches. 
k. Motor make and frame size. 
l. Motor horsepower and rpm. 
m. Voltage at each connection. 
n. Amperage for each phase. 
o. Full-load amperage and service factor. 
p. Seal type. 

2. Test Data (Indicated and Actual Values): 
a. Static head in feet of head or psig. 
b. Pump shutoff pressure in feet of head or psig. 
c. Actual impeller size in inches. 
d. Full-open flow rate in gpm. 
e. Full-open pressure in feet of head or psig. 
f. Final discharge pressure in feet of head or psig. 
g. Final suction pressure in feet of head or psig. 
h. Final total pressure in feet of head or psig. 
i. Final water flow rate in gpm. 
j. Voltage at each connection. 
k. Amperage for each phase. 

G. Instrument Calibration Reports: 
1. Report Data: 

a. Instrument type and make. 
b. Serial number. 
c. Application. 
d. Dates of use. 
e. Dates of calibration. 

3.09 VERIFICATION OF TAB REPORT 

A. The TAB specialist's test and balance engineer shall conduct the inspection in the presence of 
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Construction Manager. 
B. Construction Manager shall randomly select measurements, documented in the final report, to be 

rechecked. Rechecking shall be limited to either 10 percent of the total measurements recorded or 
the extent of measurements that can be accomplished in a normal 8-hour business day. 

C. If rechecks yield measurements that differ from the measurements documented in the final report by 
more than the tolerances allowed, the measurements shall be noted as "FAILED." 

D. If the number of "FAILED" measurements is greater than 10 percent of the total measurements 
checked during the final inspection, the testing and balancing shall be considered incomplete and 
shall be rejected. 

E. If TAB work fails, proceed as follows: 
1. TAB specialists shall recheck all measurements and make adjustments. Revise the final 

report and balancing device settings to include all changes; resubmit the final report and 
request a second final inspection. 

2. If the second final inspection also fails, Owner may contract the services of another TAB 
specialist to complete TAB work according to the Contract Documents and deduct the cost of 
the services from the original TAB specialist's final payment. 

3. If the second verification also fails, Owner may contact AABC Headquarters regarding the 
AABC National Performance Guaranty. 

F. Prepare test and inspection reports. 

3.10 ADDITIONAL TESTS 

A. Within 90 days of completing TAB, perform additional TAB to verify that balanced conditions are 
being maintained throughout and to correct unusual conditions. 

B. Seasonal Periods: If initial TAB procedures were not performed during near-peak summer and 
winter conditions, perform additional TAB during near-peak summer and winter conditions. 

END OF SECTION 
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SECTION 23 07 19 - HVAC PIPING INSULATION 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section includes insulating the following HVAC piping systems: 
1. Chilled-water and brine piping, outdoors. 

1.02 ACTION SUBMITTALS 

A. Product Data: For each type of insulation product indicated, include thermal conductivity, water-
vapor permeability for closed cell insulations, thickness, applicable ASTM standard specification, 
and jackets (both factory- and field-applied, if any). For each type of vapor retarder or jacket 
specified, include water vapor permeability, required thickness, and applicable ASTM standard 
specification. 

B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work. 
1. Detail application of protective shields, saddles, and inserts at hangers for each type of 

insulation and hanger. 
2. Detail attachment and covering of heat tracing inside insulation. 
3. Detail insulation application at pipe expansion joints for each type of insulation. 
4. Detail insulation application at elbows, fittings, flanges, valves, and specialties for each type 

of insulation. 
5. Detail removable insulation at piping specialties. 
6. Detail application of field-applied jackets. 
7. Detail application at linkages of control devices. 

1.03 INFORMATIONAL SUBMITTALS (Only as necessary) 

A. Field quality-control reports. 

1.04 QUALITY ASSURANCE 

A. Material Certifications: Manufacturers can provide information regarding material and testing 
certifications from a qualified testing agency acceptable to authorities having jurisdiction (AHJ). The 
AHJ can use this information for indicating, interpreting, and certifying test results for compliance of 
insulation materials, sealers, attachments, cements, and jackets, with requirements indicated. 

B. Surface-Burning Characteristics: For insulation and related materials, as determined by testing 
identical products according to ASTM E 84, by a testing and inspecting agency acceptable to 
authorities having jurisdiction. Factory label insulation and jacket materials and adhesive, mastic, 
tapes, and cement material containers, with appropriate markings of applicable testing agency. 
1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed index 

of 50 or less. 
2. Insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-developed index 

of 150 or less. 
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PART 2 - PRODUCTS 

2.01 INSULATION MATERIALS 

A. Products shall not contain asbestos, lead, mercury, or mercury compounds. 
B. Products that come in contact with stainless steel shall have a leachable chloride content of less 

than 50 ppm when tested according to ASTM C 871. Products that come in contact with austenitic 
stainless steel operating at temperatures between 140°F and 250°F shall have a leachable chloride 
content in accordance with the limits set by ASTM C795 (Standard Specification for Thermal 
Insulation for Use in Contact with Austenitic Stainless Steel). 

C. Insulation materials for use on austenitic stainless steel operating at temperatures between 140F 

and 250F shall be qualified as acceptable according to ASTM C 795. (Same reasoning as above) 
D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable according to 

ASTM C 795. 
E. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing process. 
F. Cellular Glass: Inorganic, incombustible, foamed or cellulated glass with annealed, rigid, hermetically 

sealed cells. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article. 
1. Manufacturers: Subject to compliance with requirements, provide products by the following: 

a. Pittsburgh Corning Corporation. 
2. Block Insulation: ASTM C 552, Type I. 
3. Special-Shaped Insulation: ASTM C 552, Type III. 
4. Board Insulation: ASTM C 552, Type IV. 
5. Preformed Pipe Insulation without Jacket: Comply with ASTM C 552, Type II, Class 1. 
6. Preformed Pipe Insulation with Factory-Applied ASJ: Comply with ASTM C 552, Type II, 

Class 2. 
7. Factory fabricate shapes according to ASTM C 450 and ASTM C 585. 

G. Flexible Elastomeric Insulation: Closed-cell, sponge- or expanded-rubber materials. Comply with 
ASTM C 534, Type I for tubular materials. 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. Aeroflex USA, Inc. 
b. Armacell LLC. 
c. K-Flex USA. 

H. Mineral or glass fibers bonded with a thermosetting resin. Comply with ASTM C 553, Type II and 
ASTM C 1290, Type I. Factory-applied jacket requirements are specified in "Factory-Applied 
Jackets" Article. 

I. Mineral-Fiber Blanket Insulation: Mineral or glass fibers bonded with a thermosetting resin. Comply 
with ASTM C 1290, Type I. 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. CertainTeed Corporation. 
b. Johns Manville; a Berkshire Hathaway company. 
c. Knauf Insulation. 
d. Manson Insulation Inc. 
e. Owens Corning. 

J. Mineral-Fiber, Preformed Pipe Insulation: 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. Johns Manville; a Berkshire Hathaway company. 
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b. Knauf Insulation. 
c. Manson Insulation Inc. 
d. Owens Corning. 

2. Type I, 850 deg. F Materials: Mineral or glass fibers bonded with a thermosetting resin. 
Comply with ASTM C 547, Type I, Grade A, with factory-applied ASJ. Factory-applied jacket 
requirements are specified in "Factory-Applied Jackets" Article. 

3. Type II, 1200 deg. F Materials: Mineral or glass fibers bonded with a thermosetting resin. 
Comply with ASTM C 547, Type II, Grade A,with factory-applied ASJ. Factory-applied jacket 
requirements are specified in "Factory-Applied Jackets" Article. 

K. Mineral-Fiber, Pipe Insulation Wicking System: Preformed pipe insulation complying with ASTM C 
547, Type I, Grade A, with absorbent cloth factory-applied to the entire inside surface of preformed 
pipe insulation and extended through the longitudinal joint to outside surface of insulation under 
insulation jacket. Factory apply a white, polymer, vapor-retarder jacket with self-sealing adhesive 
tape seam and evaporation holes running continuously along the longitudinal seam, exposing the 
absorbent cloth. 
1. Manufacturers: Subject to compliance with requirements, provide products by the following: 

a. Owens Corning. 

2.02 INSULATING CEMENTS 

A. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement: Comply with ASTM C 449. 
1. Manufacturers: Subject to compliance with requirements, provide products by the following: 

a. Ramco Insulation, Inc. 

2.03 ADHESIVES 

A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding 
insulation to itself and to surfaces to be insulated unless otherwise indicated. 

B. Cellular-Glass Adhesive: Two-component, thermosetting urethane adhesive containing no 
flammable solvents, with a service temperature range of minus 100 to plus 200 deg. F. 
1. Manufacturers: Subject to compliance with requirements, provide products by the following: 

a. Foster Brand; H. B. Fuller Construction Products. 
2. Adhesives shall have a VOC content of 50 g/L or less. 
3. Adhesive shall comply with the testing and product requirements of the California 

Department of Public Health's "Standard Method for the Testing and Evaluation of Volatile 
Organic Chemical Emissions from Indoor Sources Using Environmental Chambers." 

C. Flexible Elastomeric and Polyolefin Adhesive: Comply with MIL-A-24179A, Type II, Class I. 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. Aeroflex USA, Inc. 
b. Armacell LLC. 
c. Foster Brand; H. B. Fuller Construction Products. 
d. K-Flex USA. 

2. Adhesives shall have a VOC content of 50 g/L or less. 
3. Adhesive shall comply with the testing and product requirements of the California 

Department of Public Health's "Standard Method for the Testing and Evaluation of Volatile 
Organic Chemical Emissions from Indoor Sources Using Environmental Chambers." 

D. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A. 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. Childers Brand; H. B. Fuller Construction Products. 
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b. Eagle Bridges - Marathon Industries. 
c. Foster Brand; H. B. Fuller Construction Products. 
d. Mon-Eco Industries, Inc. 

2. Fiberglass adhesive shall have a VOC content of 80 g/L or less when calculated according to 
40 CFR 59, Subpart D (EPA Method 24). 

3. Adhesive shall comply with the testing and product requirements of the California 
Department of Public Health's "Standard Method for the Testing and Evaluation of Volatile 
Organic Chemical Emissions from Indoor Sources Using Environmental Chambers." 

E. ASJ Adhesive, and FSK and PVDC Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A 
for bonding insulation jacket lap seams and joints. 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. Childers Brand; H. B. Fuller Construction Products. 
b. Eagle Bridges - Marathon Industries. 
c. Foster Brand; H. B. Fuller Construction Products. 
d. Mon-Eco Industries, Inc. 

2. Adhesive shall have a VOC content of 80 g/L or less when calculated according to 40 CFR 
59, Subpart D (EPA Method 24). 

3. Adhesive shall comply with the testing and product requirements of the California 
Department of Public Health's "Standard Method for the Testing and Evaluation of Volatile 
Organic Chemical Emissions from Indoor Sources Using Environmental Chambers." 

F. PVC Jacket Adhesive: Compatible with PVC jacket. 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. Dow Corning Corporation. 
b. Johns Manville; a Berkshire Hathaway company. 
c. P.I.C. Plastics, Inc. 
d. Speedline Corporation. 

2. Adhesive shall have a VOC content of 80 g/L or less (if available) when calculated according 
to 40 CFR 59, Subpart D (EPA Method 24). 

3. Adhesive shall comply with the testing and product requirements of the California 
Department of Public Health's "Standard Method for the Testing and Evaluation of Volatile 
Organic Chemical Emissions from Indoor Sources Using Environmental Chambers." 

2.04 MASTICS 

A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with MIL-
PRF-19565C, Type II. 
1. VOC Content: 420 g/L or less. 
2. Low-Emitting Materials: Mastic coatings shall comply with the testing and product 

requirements of the California Department of Public Health's "Standard Method for the 
Testing and Evaluation of Volatile Organic Chemical Emissions from Indoor Sources Using 
Environmental Chambers." 

B. Vapor-Barrier Mastic: Water based; suitable for indoor use on below-ambient services. 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. Foster Brand; H. B. Fuller Construction Products. 
b. Knauf Insulation. 
c. Vimasco Corporation. 

2. Water-Vapor Permeance: ASTM E 96/E 96M, Procedure B, 0.013 perm at 43-mil dry film 
thickness. 
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3. Service Temperature Range: Minus 20 to plus 180 deg. F. 
4. Solids Content: ASTM D 1644, 58 percent by volume and 70 percent by weight. 
5. Color: White. 

2.05 SEALANTS 

A. Joint Sealants: 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. Childers Brand; H. B. Fuller Construction Products. 
b. Eagle Bridges - Marathon Industries. 
c. Foster Brand; H. B. Fuller Construction Products. 
d. Mon-Eco Industries, Inc. 
e. Pittsburgh Corning Corporation. 

2. Materials shall be compatible with insulation materials, jackets, and substrates. 
3. Permanently flexible, elastomeric sealant. 
4. Service Temperature Range: Minus 100 to plus 300 deg. F. 
5. Color: White or gray. 
6. Sealant shall have a VOC content of 420 g/L or less. 
7. Sealant shall comply with the testing and product requirements of the California Department 

of Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic 
Chemical Emissions from Indoor Sources Using Environmental Chambers." 

B. FSK and Metal Jacket Flashing Sealants: 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. Childers Brand; H. B. Fuller Construction Products. 
b. Eagle Bridges - Marathon Industries. 
c. Foster Brand; H. B. Fuller Construction Products. 
d. Mon-Eco Industries, Inc. 

2. Materials shall be compatible with insulation materials, jackets, and substrates. 
3. Fire- and water-resistant, flexible, elastomeric sealant. 
4. Service Temperature Range: Minus 40 to plus 250 deg. F. 
5. Color: Aluminum. 
6. Sealant shall have a VOC content of 420 g/L or less. 
7. Sealant shall comply with the testing and product requirements of the California Department 

of Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic 
Chemical Emissions from Indoor Sources Using Environmental Chambers." 

C. ASJ Flashing Sealants, and Vinyl, PVDC, and PVC Jacket Flashing Sealants: 
1. Manufacturers: Subject to compliance with requirements, provide products by the following: 

a. Childers Brand; H. B. Fuller Construction Products. 
2. Materials shall be compatible with insulation materials, jackets, and substrates. 
3. Fire- and water-resistant, flexible, elastomeric sealant. 
4. Service Temperature Range: Minus 40 to plus 250 deg. F. 
5. Color: White. 
6. Sealant shall have a VOC content of 420 g/L or less. 
7. Sealant shall comply with the testing and product requirements of the California Department 

of Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic 
Chemical Emissions from Indoor Sources Using Environmental Chambers." 

2.06 FACTORY-APPLIED JACKETS 
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A. Insulation system schedules indicate factory-applied jackets on various applications. When factory-
applied jackets are indicated, comply with the following: 
1. ASJ: White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing; complying 

with ASTM C 1136, Type I. 
2. ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a 

removable protective strip; complying with ASTM C 1136, Type I. 
3. FSK Jacket: Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing; complying 

with ASTM C 1136, Type II. 
4. FSP Jacket: Aluminum-foil, fiberglass-reinforced scrim with polyethylene backing; complying 

with ASTM C 1136, Type II. 
5. Vinyl Jacket: White vinyl with a permeance of 1.3 perms when tested according to ASTM E 

96/E 96M, Procedure A. 

2.07 FIELD-APPLIED FABRIC-REINFORCING MESH 

A. Woven Polyester Fabric: Approximately 1 oz./sq. yd. with a thread count of 10 strands by 10 
strands/sq. in., in a Leno weave, for pipe. 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. Foster Brand; H. B. Fuller Construction Products. 
b. Vimasco Corporation. 

2.08 FIELD-APPLIED JACKETS 

A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated. 
B. FSK Jacket: Aluminum-foil face, fiberglass-reinforced scrim with kraft-paper backing. 
C. PVC Jacket: High-impact-resistant, UV-resistant PVC complying with ASTM D 1784, Class 16354-C; 

thickness as scheduled; roll stock ready for shop or field cutting and forming. Thickness is indicated 
in field-applied jacket schedules. 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. Johns Manville; a Berkshire Hathaway company. 
b. P.I.C. Plastics, Inc. 
c. Proto Corporation. 
d. Speedline Corporation. 

2. Adhesive: As recommended by jacket material manufacturer. 
3. Color: White. 
4. Factory-fabricated fitting covers to match jacket if available; otherwise, field fabricate. 

a. Shapes: 45 and 90-degree, short- and long-radius elbows, tees, valves, flanges, 
unions, reducers, end caps, soil-pipe hubs, traps, mechanical joints, and P-trap and 
supply covers for lavatories. 

D. Aluminum Jacket: Comply with ASTM B 209, Alloy 3003, 3005, 3105, or 5005, Temper H-14. 
1. Factory cut and rolled to size. 
2. Finish and thickness are indicated in field-applied jacket schedules. 
3. Moisture Barrier for Indoor Applications: 3-mil-thick, heat-bonded polyethylene and kraft 

paper. 
4. Moisture Barrier for Outdoor Applications: 3-mil-thick, heat-bonded polyethylene and kraft 

paper 
5. Factory-Fabricated Fitting Covers: 

a. Same material, finish, and thickness as jacket. 
b. Preformed 2-piece or gore, 45 and 90-degree, short and long-radius elbows. 
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c. Tee covers. 
d. Flange and union cover. 
e. End caps. 
f. Beveled collars. 
g. Valve covers. 
a Field fabricate fitting covers only if factory-fabricated fitting covers are not available. 

E. Self-Adhesive Outdoor Jacket: 60-mil-thick, laminated vapor barrier and waterproofing membrane for 
installation over insulation located aboveground outdoors; consisting of a rubberized bituminous 
resin on a cross-laminated polyethylene film covered with white aluminum-foil facing. 
1. Manufacturers: Subject to compliance with requirements, provide products by the following: 

a. Polyguard Products, Inc. 
F. PVDC Jacket for Indoor Applications: 4-mil- thick, white PVDC biaxially oriented barrier film with a 

permeance at 0.02 perms when tested according to ASTM E 96/E 96M and with a flame-spread 
index of 5 and a smoke-developed index of 20 when tested according to ASTM E 84. 
1. Manufacturers: Subject to compliance with requirements, provide products by the following: 

a. Johns Manville; Saranex 540CX Vapor Retarder Film. 
G. PVDC Jacket for Outdoor Applications: 6-mil-thick, white PVDC biaxially oriented barrier film with a 

permeance at 0.01 perms when tested according to ASTM E 96/E 96M and with a flame-spread 
index of 5 and a smoke-developed index of 25 when tested according to ASTM E 84. 
1. Manufacturers: Subject to compliance with requirements, provide products by the following: 

a. Johns Manville; Saranex 540CX Vapor Retarder Film. 
H. PVDC-SSL Jacket: PVDC jacket with a self-sealing, pressure-sensitive, acrylic-based adhesive 

covered by a removable protective strip. 
1. Manufacturers: Subject to compliance with requirements, provide products by the following: 

a. Johns Manville; Saranex 540CX Vapor Retarder Film or Saranex 560CX Vapor 
Retarder Film. 

2.09 TAPES 

A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, 
complying with ASTM C 1136. 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. Avery Dennison Corporation, Specialty Tapes Division. 
b. Compac Corporation. 
c. Ideal Tape Co., Inc., an American Biltrite Company. 
d. Knauf Insulation. 
e. Venture Tape. 

2. Width: 3 inches. 
3. Thickness: 11.5 mils. 
4. Adhesion: 90 ounces’ force/inch in width. 
5. Elongation: 2 percent. 
6. Tensile Strength: 40 lbf/inch in width. 
7. ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape. 

B. FSK Tape: Foil-face, vapor-retarder tape matching factory applied jacket with acrylic adhesive; 
complying with ASTM C 1136. 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. Avery Dennison Corporation, Specialty Tapes Division. 
b. Compac Corporation. 
c. Ideal Tape Co., Inc., an American Biltrite Company. 
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d. Knauf Insulation. 
e. Venture Tape. 

2. Width: 3 inches. 
3. Thickness: 6.5 mils. 
4. Adhesion: 90 ounces’ force/inch in width. 
5. Elongation: 2 percent. 
6. Tensile Strength: 40 lbf/inch in width. 
7. FSK Tape Disks and Squares: Precut disks or squares of FSK tape. 

C. PVC Tape: White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive; 
suitable for indoor and outdoor applications. 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. Compac Corporation. 
b. Ideal Tape Co., Inc., an American Biltrite Company. 
c. Venture Tape. 
d. PVC Z-Tape, Z-Tape II, Johns Manville, a Berkshire-Hathaway Company 

2. Width: 2 inches. 
3. Thickness: 6 mils. (5-10 mil) 
4. Adhesion: 64 ounces’ force/inch in width or (14-64 oz) 
5. Elongation: 150 -500 percent. 
6. Tensile Strength: 18 lbf/inch in width or (15-27 lbf/inch) 

D. Aluminum-Foil Tape: Vapor-retarder tape with acrylic adhesive. 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. Avery Dennison Corporation, Specialty Tapes Division. 
b. Compac Corporation. 
c. Ideal Tape Co., Inc., an American Biltrite Company. 
d. Knauf Insulation. 
e. Venture Tape. 

2. Width: 2 inches. 
3. Thickness: 3.7 mils. 
4. Adhesion: 100 ounces’ force/inch in width. 
5. Elongation: 5 percent. 
6. Tensile Strength: 34 lbf/inch in width. 

E. PVDC Tape for Indoor Applications: White vapor-retarder PVDC tape with acrylic adhesive. 
1. Manufacturers: Subject to compliance with requirements, provide products by the following: 

a. ITW Insulation Systems; Illinois Tool Works, Inc. 
2. Width: 3 inches. 
3. Film Thickness: 4 mils. 
4. Adhesive Thickness: 1.5 mils. 
5. Elongation at Break: 145 percent. 
6. Tensile Strength: 55 lbf/inch in width. 

F. PVDC Tape for Outdoor Applications: White vapor-retarder PVDC tape with acrylic adhesive. 
1. Manufacturers: Subject to compliance with requirements, provide products by the following: 

a. PVDC Tape for Indoor and outdoor Applications: White vapor-retarder PVDC tape 
with acrylic adhesive. (Since PVDC is not suitable for being left exposed outdoors, it 
is not the thickness that determines what thickness should be used but, rather, the 
desired permeance which is largely a factor of the pipe temperature. I recommend 
making this section applicable to both indoor and outdoor applications of PVDC Tape 
since the same tapes can be used in either application.) 
See Editing Instruction No. 1 in the Evaluations for cautions about naming 
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manufacturers and products. See Division 01 Section "Product Requirements." 
Products: Subject to compliance with requirements, [provide the following] [provide 
one of the following] [available products that may be incorporated into the Work 
include, but are not limited to, the following]: 
Johns Manville; Saranex 520CX Vapor Retarder Tape or Saranex 560CX Vapor 
Retarder Tape. 

2. Width: 3 inches. 
3. Film Thickness: 6 mils. 
4. Adhesive Thickness: 1.5 mils. 
5. Elongation at Break: 145 percent. 
6. Tensile Strength: 55 lbf/inch in width. 

2.10 SECUREMENTS 

A. Aluminum Bands: ASTM B 209 (ASTM B 209M), Alloy 3003, 3005, 3105, or 5005; Temper H-14, 
0.020 inch thick, 3/4 inch wide with wing seal. 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. Johns Manville 
b. RPR Products, Inc. 

B. Staples: Outward-clinching insulation staples, nominal 3/4-inch-wide, stainless steel, or Monel. 
C. Wire: 0.080-inch nickel-copper alloy or galvanized steel. 

1. Manufacturers: Subject to compliance with requirements, provide products by the following: 
a. C & F Wire. 

PART 3 - EXECUTION 

3.01 PREPARATION 

A. Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials that will 
adversely affect insulation application. 

B. Coordinate insulation installation with the trade installing heat tracing. Comply with requirements for 
heat tracing that apply to insulation. 

C. Mix insulating cements with clean potable water; if insulating cements are to be in contact with 
stainless-steel surfaces, use demineralized water. 

3.02 GENERAL INSTALLATION REQUIREMENTS 

A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free 
of voids throughout the length of piping including fittings, valves, and specialties. 

B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required for 
each item of pipe system as specified in insulation system schedules. 

C. Install accessories compatible with insulation materials and suitable for the service. Install 
accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry 
state. 

D. Install insulation with longitudinal seams at top and bottom of horizontal runs. 
E. Install multiple layers of insulation with longitudinal and end seams staggered. 
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F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties. 
G. Keep insulation materials dry during storage application and finishing. 
H. Install insulation with tight longitudinal seams and end joints. Bond seams and joints with adhesive 

recommended by insulation material manufacturer. 
I. Install insulation with least number of joints practical. 
J. Install outermost layer of insulation with longitudinal seams at the 3:00 and 9:00 positions of 

horizontal runs. (Longitudinal seams should be at the sides of horizontal pipe to avoid being 
stressed from pipe supports, being walked on, having things hung from the insulated pipe, etc. If 
there will be stresses applied to insulated pipe, it is most likely to be at the top or bottom of the pipe 
so you do not want to have the joints in the outermost layer at these locations). Check with 
manufacturer depending upon application. 

K. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, 
supports, anchors, and other projections with vapor-barrier mastic. 
1. Install insulation continuously through hangers and around anchor attachments. 
2. For insulation application where vapor barriers are indicated, extend insulation on anchor 

legs from point of attachment to supported item to point of attachment to structure. Taper 
and seal ends at attachment to structure with vapor-barrier mastic. 

3. Install insert materials and install insulation to tightly join the insert. Seal insulation to 
insulation inserts with adhesive or sealing compound recommended by insulation material 
manufacturer. 

4. Cover inserts with jacket material matching adjacent pipe insulation. Install shields over 
jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield. 

L. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and 
dry film thicknesses. 

M. Install insulation with factory-applied jackets as follows: 
1. Draw jacket tight and smooth. 
2. Cover circumferential joints with 3-inch-wide strips, of same material as insulation jacket. 

Secure strips with adhesive and outward clinching staples along both edges of strip, spaced 
4 inches o.c. 

3. Jackets without a self-sealing lap are typically stapled or taped. Jackets like an ASJ jacket 
that have a self-sealing Lap adhesive system are not usually stapled for indoor applications. 
For below ambient air systems, any penetrations made in the vapor-retarder jacket needs to 
be sealed with appropriate vapor-retarder tape or mastic. 

4. Overlap jacket longitudinal seams at least 1 ½ inches. Install insulation with longitudinal 
seams at bottom of pipe. Clean and dry surface to receive self-sealing lap. Staple laps with 
outward clinching staples along edge at 2 inches o.c. 
a. For below-ambient services, apply vapor-barrier mastic over staples. 

5. Cover joints and seams with tape, according to insulation material manufacturer's written 
instructions, to maintain vapor seal. 

6. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at 
ends adjacent to pipe flanges and fittings. 

N. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal 
thickness. 

O. Finish installation with systems at operating conditions. Repair joint separations and cracking due to 
thermal movement. 

P. Repair damaged insulation facings by applying same facing material over damaged areas. Extend 
patches at least 4 inches beyond damaged areas. Adhere, staple, and seal patches similar to butt 
joints. 

Q. For above-ambient services, do not install insulation to the following: 
1. Vibration-control devices. 
2. Testing agency labels and stamps. 
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3. Nameplates and data plates. 
4. Manholes. 
5. Handholes. 
6. Cleanouts. 

3.03 PENETRATIONS 

A. Insulation Installation at Roof Penetrations: Install insulation continuously through roof penetrations. 
1. Seal penetrations with flashing sealant. 
2. For applications requiring only indoor insulation, terminate insulation above roof surface and 

seal with joint sealant. For applications requiring indoor and outdoor insulation, install 
insulation for outdoor applications tightly joined to indoor insulation ends. Seal joint with joint 
sealant. 

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches below top of roof 
flashing. 

4. Seal jacket to roof flashing with flashing sealant. 
B. Insulation Installation at Underground Exterior Wall Penetrations: Terminate insulation flush with 

sleeve seal. Seal terminations with flashing sealant. 
C. Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation continuously 

through wall penetrations. 
1. Seal penetrations with flashing sealant. 
2. For applications requiring only indoor insulation, terminate insulation inside wall surface and 

seal with joint sealant. For applications requiring indoor and outdoor insulation, install 
insulation for outdoor applications tightly joined to indoor insulation ends. Seal joint with joint 
sealant. 

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at least 2 
inches. 

4. Seal jacket to wall flashing with flashing sealant. 
D. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated): Install 

insulation continuously through walls and partitions. 
E. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation continuously 

through penetrations of fire-rated walls and partitions. 
1. Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping and 

fire-resistive joint sealers. 
F. Insulation Installation at Floor Penetrations: 

1. Pipe: Install insulation continuously through floor penetrations. 
2. Seal penetrations through fire-rated assemblies. Comply with requirements in Section 

078413 "Penetration Firestopping." 

3.04 GENERAL PIPE INSULATION INSTALLATION 

A. Requirements in this article generally apply to all insulation materials except where more specific 
requirements are specified in various pipe insulation material installation articles. 

B. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions: 
1. Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with 

continuous thermal and vapor-retarder integrity unless otherwise indicated. 
2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from same 

material and density as adjacent pipe insulation. Each piece shall be butted tightly against 
adjoining piece and bonded with adhesive. Fill joints, seams, voids, and irregular surfaces 
with insulating cement finished to a smooth, hard, and uniform contour that is uniform with 
adjoining pipe insulation. 
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3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same 
material and thickness as used for adjacent pipe. Cut sectional pipe insulation to fit. Butt 
each section closely to the next and hold in place with tie wire. Bond pieces with adhesive. 

4. Insulate valves using preformed fitting insulation or sectional pipe insulation of same 
material, density, and thickness as used for adjacent pipe. Overlap adjoining pipe insulation 
by not less than two times the thickness of pipe insulation, or one pipe diameter, whichever 
is thicker. For valves, insulate up to and including the bonnets, valve stuffing-box studs, 
bolts, and nuts. Fill joints, seams, and irregular surfaces with insulating cement. 

5. Insulate strainers using preformed fitting insulation or sectional pipe insulation of same 
material, density, and thickness as used for adjacent pipe. Overlap adjoining pipe insulation 
by not less than two times the thickness of pipe insulation, or one pipe diameter, whichever 
is thicker. Fill joints, seams, and irregular surfaces with insulating cement. Insulate strainers 
so strainer basket flange or plug can be easily removed and replaced without damaging the 
insulation and jacket. Provide a removable reusable insulation cover. For below-ambient 
services, provide a design that maintains vapor barrier. 

6. Insulate flanges and unions using a section of oversized preformed pipe insulation. Overlap 
adjoining pipe insulation by not less than two times the thickness of pipe insulation, or one 
pipe diameter, whichever is thicker. 

7. Cover segmented insulated surfaces with a layer of finishing cement and coat with a mastic. 
Install vapor-barrier mastic for below-ambient services and a breather mastic for above-
ambient services. Reinforce the mastic with fabric-reinforcing mesh. Trowel the mastic to a 
smooth and well-shaped contour. 

8. For services not specified to receive a field-applied jacket except for flexible elastomeric and 
polyolefin, install fitted PVC cover over elbows, tees, strainers, valves, flanges, and unions. 
Terminate ends with PVC end caps. Tape PVC covers to adjoining insulation facing using 
PVC tape. 

9. Stencil or label the outside insulation jacket of each union with the word "union." Match size 
and color of pipe labels. 

C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, test 
connections, flow meters, sensors, switches, and transmitters on insulated pipes. Shape insulation 
at these connections by tapering it to and around the connection with insulating cement and finish 
with finishing cement, mastic, and flashing sealant. 

D. Install removable insulation covers at locations indicated. Installation shall conform to the following: 
1. Make removable flange and union insulation from sectional pipe insulation of same thickness 

as that on adjoining pipe. Install same insulation jacket as adjoining pipe insulation. 
2. When flange and union covers are made from sectional pipe insulation, extend insulation 

from flanges or union long at least two times the insulation thickness over adjacent pipe 
insulation on each side of flange or union. Secure flange cover in place with stainless-steel 
or aluminum bands. Select band material compatible with insulation and jacket. 

3. Construct removable valve insulation covers in same manner as for flanges, except divide 
the two-part section on the vertical center line of valve body. 

4. When covers are made from block insulation, make two halves, each consisting of mitered 
blocks wired to stainless-steel fabric. Secure this wire frame, with its attached insulation, to 
flanges with tie wire. Extend insulation at least 2 inches over adjacent pipe insulation on 
each side of valve. Fill space between flange or union cover and pipe insulation with 
insulating cement. Finish cover assembly with insulating cement applied in two coats. After 
first coat is dry, apply and trowel second coat to a smooth finish. 

5. Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed surfaces 
with a metal jacket. 

3.05 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION 
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A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate 
openings in insulation that allow passage of air to surface being insulated. 

B. Insulation Installation on Pipe Flanges: 
1. Install pipe insulation to outer diameter of pipe flange. 
2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation. 
3. Fill voids between inner circumference of flange insulation and outer circumference of 

adjacent straight pipe segments with cut sections of sheet insulation of same thickness as 
pipe insulation. 

4. Secure insulation to flanges and seal seams with manufacturer's recommended adhesive to 
eliminate openings in insulation that allow passage of air to surface being insulated. 

C. Insulation Installation on Pipe Fittings and Elbows: 
1. Install mitered sections of pipe insulation. 
2. Secure insulation materials and seal seams with manufacturer's recommended adhesive to 

eliminate openings in insulation that allow passage of air to surface being insulated. 
D. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed valve covers manufactured of same material as pipe insulation when 
available. 

2. When preformed valve covers are not available, install cut sections of pipe and sheet 
insulation to valve body. Arrange insulation to permit access to packing and to allow valve 
operation without disturbing insulation. 

3. Install insulation to flanges as specified for flange insulation application. 
4. Secure insulation to valves and specialties and seal seams with manufacturer's 

recommended adhesive to eliminate openings in insulation that allow passage of air to 
surface being insulated. 

3.06 INSTALLATION OF MINERAL-FIBER PREFORMED PIPE INSULATION 

A. Insulation Installation on Straight Pipes and Tubes: 
1. Use the ASL-SSL pressure sensitive adhesive lap seal, and butt (circumferential) strips to 

seal the seams and joints respectively. Penetrations can be sealed with pressure-sensitive 
adhesive tape or vapor-retarder mastic. Follow manufacturer’s instructions, which include 
sealing lap seal and butt strips having pressure-sensitive adhesive surfaces. When adhered, 
the lap and butt strips must be pressurized by rubbing firmly with a plastic squeegee or the 
back of a knife blade to ensure positive closure. For specific installations, secure each layer 
of Unfaced preformed pipe insulation to pipe with wire or bands and tighten bands without 
deforming insulation materials. Check with manufacturer for instructions. 

2. Secure each layer of preformed pipe insulation to pipe with wire or bands and tighten bands 
without deforming insulation materials. 

3. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions with 
vapor-barrier mastic and joint sealant. 

4. For insulation with factory-applied jackets on above-ambient surfaces, secure laps with 
outward-clinched staples at 6 inches o.c. 

5. For insulation with factory-applied jackets on below-ambient surfaces, do not staple 
longitudinal tabs. Instead, secure tabs with additional adhesive as recommended by 
insulation material manufacturer and seal with vapor-barrier mastic and flashing sealant. 

B. Insulation Installation on Pipe Flanges: 
1. Install preformed pipe insulation to outer diameter of pipe flange. 
2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation. 
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3. Fill voids between inner circumference of flange insulation and outer circumference of 
adjacent straight pipe segments with mineral-fiber blanket insulation. 

4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 1 
inch, and seal joints with flashing sealant. 

C. Insulation Installation on Pipe Fittings and Elbows: 
1. Install preformed sections of same material as straight segments of pipe insulation when 

available. 
2. When preformed insulation elbows and fittings are not available, install mitered sections of 

pipe insulation, to a thickness equal to adjoining pipe insulation. Secure insulation materials 
with wire or bands. 

D. Insulation Installation on Valves and Pipe Specialties: 
1. Install preformed sections of same material as straight segments of pipe insulation when 

available. 
2. When preformed sections are not available, install mitered sections of pipe insulation to 

valve body. 
3. Arrange insulation to permit access to packing and to allow valve operation without 

disturbing insulation. 
4. Install insulation to flanges as specified for flange insulation application. 

3.07 FIELD-APPLIED JACKET INSTALLATION 

A. Where FSK jackets are indicated, install as follows: 
1. Draw jacket material smooth and tight. 
2. Install lap or joint strips with same material as jacket. 
3. Secure jacket to insulation with manufacturer's recommended adhesive. 
4. Install jacket with 1 ½ -inch laps at longitudinal seams and 3-inch-wide joint strips at end 

joints. 
5. Seal openings, punctures, and breaks in vapor-retarder jackets and exposed insulation with 

vapor-barrier mastic. 
B. Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end joints; for 

horizontal applications. Seal with manufacturer's recommended adhesive. 
1. Apply two continuous beads of adhesive to seams and joints, one bead under lap and the 

finish bead along seam and joint edge. 
C. Where metal jackets are indicated, install with 2-inch (50-mm) overlap at longitudinal seams and end 

joints. On horizontal pipe, overlap longitudinal seams arranged to shed water and locate longitudinal 
seams at 3:00 or 9:00 position on pipe. Seal end joints with weatherproof sealant recommended by 
insulation manufacturer. On vertical pipe, overlap end joint seams arranged to shed water and locate 
longitudinal joints to face away from prevailing wind. Secure jacket with stainless-steel bands 12 
inches (300 mm) o.c. and at end joints. Where PVDC jackets are indicated, install as follows: Apply 
wraps of filament tape at ends of each insulation section and on 12 inch centers to secure pipe 
insulation to pipe prior to installation of PVDC jacket. 
Wrap factory-presized jackets around individual pipe insulation sections with one end overlapping 
the previously installed sheet. Install presized jacket with an approximate overlap at butt joint of 2 
inches (50 mm) over the previous section. Adhere lap seal using adhesive or SSL, and then apply 
1-1/4 circumferences of appropriate PVDC tape around overlapped butt joint. 
Continuous jacket can be spiral-wrapped around a length of pipe insulation. Apply adhesive or 
PVDC tape at overlapped spiral edge. When electing to use adhesives, refer to manufacturer's 
written instructions for application of adhesives along this spiral edge to maintain a permanent bond. 
Jacket can be wrapped in cigarette fashion along length of roll for insulation systems with an outer 
circumference of 33-1/2 inches (850 mm) or less. The 33-1/2-inch- (850-mm-) circumference limit 
allows for 2-inch- (50-mm-) overlap seal. Using the length of roll allows for longer sections of jacket 
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to be installed at one time. Use adhesive on the lap seal. Visually inspect lap seal for 
"fishmouthing," and use PVDC tape along lap seal to secure joint. 
Repair holes or tears in PVDC jacket by placing PVDC tape over the hole or tear and wrapping a 
minimum of 1-1/4 circumferences to avoid damage to tape edges. 

D. Where PVDC jackets are indicated, install as follows: 
1. Apply three separate wraps of filament tape per insulation section to secure pipe insulation to 

pipe prior to installation of PVDC jacket. 
2. Wrap factory-presized jackets around individual pipe insulation sections with one end 

overlapping the previously installed sheet. Install presized jacket with an approximate 
overlap at butt joint of 2 inches over the previous section. Adhere lap seal using adhesive or 
SSL, and then apply 1-1/4 circumferences of appropriate PVDC tape around overlapped butt 
joint. 

3. Continuous jacket can be spiral-wrapped around a length of pipe insulation. Apply adhesive 
or PVDC tape at overlapped spiral edge. When electing to use adhesives, refer to 
manufacturer's written instructions for application of adhesives along this spiral edge to 
maintain a permanent bond. 

4. Jacket can be wrapped in cigarette fashion along length of roll for insulation systems with an 
outer circumference of 33 ½ - inches or less. The 33 ½ -inch-circumference limit allows for 2-
inch- overlap seal. Using the length of roll allows for longer sections of jacket to be installed 
at one time. Use adhesive on the lap seal. Visually inspect lap seal for "fishmouthing," and 
use PVDC tape along lap seal to secure joint. 

5. Repair holes or tears in PVDC jacket by placing PVDC tape over the hole or tear and 
wrapping a minimum of 1-1/4 circumferences to avoid damage to tape edges. 

3.08 FINISHES 

A. Pipe Insulation with ASJ or Other Paintable Jacket Material: Paint jacket with paint system identified 
below and as specified in Section 099113 "Exterior Painting" and Section 099123 "Interior Painting." 
1. Flat Acrylic Finish: Two finish coats over a primer that is compatible with jacket material and 

finish coat paint. Add fungicidal agent to render fabric mildew proof. 
a. Finish Coat Material: Interior, flat, latex-emulsion size. 

B. Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two coats of insulation 
manufacturer's recommended protective coating. 

C. Color: Final color as selected by Architect. Vary first and second coats to allow visual inspection of 
the completed Work. 

D. Do not field paint aluminum or stainless-steel jackets. 

3.09 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 
B. Tests and Inspections: 

Testing Agency: Engage a qualified testing agency to perform tests and inspections. 
1. Inspect pipe, fittings, strainers, and valves, randomly selected by Architect, by removing 

field-applied jacket and insulation in layers in reverse order of their installation. Extent of 
inspection shall be limited to [three locations of straight pipe, three locations of threaded 
fittings, three locations of welded fittings, two locations of threaded strainers, two locations of 
welded strainers, three locations of threaded valves, and three locations of flanged valves for 
each pipe service defined in the "Piping Insulation Schedule, General" Article. 

C. All insulation applications will be considered defective Work if sample inspection reveals 
noncompliance with requirements. 
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3.10 PIPING INSULATION SCHEDULE, GENERAL 

A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for each 
piping system and pipe size range. If more than one material is listed for a piping system, selection 
from materials listed is Contractor's option. 

B. Items Not Insulated: Unless otherwise indicated, do not install insulation on the following: 
1. Drainage piping located in crawl spaces. 
2. Underground piping. 
3. Chrome-plated pipes and fittings unless there is a potential for personnel injury. 
4. Geothermal heat pump supply and return piping. 

3.11 INDOOR PIPING INSULATION SCHEDULE 

A. Chilled Water and Brine, above 40 Deg. F: Insulation shall be one of the following: 
1. Cellular Glass: 1 ½” thick. 
2. Mineral-Fiber, 1 ½ inches thick. 

3.12 OUTDOOR, ABOVEGROUND PIPING INSULATION SCHEDULE 

A. Chilled Water and Brine: Insulation shall be [ one of] the following: 
1. Cellular Glass: 3 inches thick. 
2 Mineral-Fiber, Preformed Pipe Insulation, Type I: 3 inches thick. 

3.13 INDOOR, FIELD-APPLIED JACKET SCHEDULE 

A. Install jacket over insulation material. For insulation with factory-applied jacket, install the field-
applied jacket over the factory-applied jacket. 

B. If more than one material is listed, selection from materials listed is Contractor's option. 
C. Piping, Concealed: 

1. None. 
D. Piping, Exposed: 

1. Aluminum, Smooth: 0.020 inch thick. 

3.14 OUTDOOR, FIELD-APPLIED JACKET SCHEDULE 

A. Install jacket over insulation material. For insulation with factory-applied jacket, install the field-
applied jacket over the factory-applied jacket. 

B. If more than one material is listed, selection from materials listed is Contractor's option. 
C. Piping, Concealed: 

1. Aluminum, Smooth: 0.016 inch thick. 
D. Piping, Exposed: 

1. PVC: 30 mils thick. 

END OF SECTION 
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SECTION 23 09 33 - AUTOMATIC TEMPERATURE CONTROL 

PART 1 - GENERAL 

1.01 REFERENCE 

A. Refer to section 23 05 00 for requirements which are applicable to this section. 
B. Refer to International Mechanical Code. 
C. Refer to National Electrical Code. 

1.02 WORK INCLUDED 

A. Provide all labor, material, equipment, and supervision necessary to install a complete, functioning, 
Automatic Temperature Control (ATC) system. 

B. Power wiring will be provided under the Electrical portion of the work. 
C. Control wiring shall be furnished under this portion of the work. Control wiring is line voltage or low 

voltage if it performs as control wiring. Power for operation of valves and dampers is considered 
control wiring. 

D. ATC contractor to arrange for power for control equipment with electrical contractor. Allow for 
compensation to the electrical contractor to install a power source which may be required. 

E. The mechanical contractor shall be responsible for the complete coordination of all parts of the ATC 
system whether they be part of packaged control systems within units or built up systems by ATC 
providers. It is the intent that all systems and subsystems to be coordinated and to be provided to 
produce the following sequences described in this specification. 

F. All control wiring shall be CAT 6 plenum rated. All control wiring shall run concealed in finished 
spaces. Control wiring to be in conduit in exposed interior unfinished areas and where subject to 
damage. All exterior exposed control wiring to be in conduit and weather protected. Conduit to be 
EMT or galvanized steel. No pvc piping is permitted in plenums. 

G. Exposed control wiring in interior finished spaces 
1. Control wiring to run in Wiremold V500 series. (steel raceway, ¾”) and associated fittings. 
2. Finish to be selected by architect. 
3. Contractor to coordinate all final Wiremold run locations and layout with architect/engineer 

for approval prior to ordering and rough-in. 
H. ATC contractor to be present at equipment/system start-up and verify that all wiring and components 

are installed correctly and the equipment/system sequence of operation is operating as designed. 
ATC contractor to perform final calibrations of all devices and equipment. ATC contractor to make 
all the required corrections if the equipment/system does not operate correctly. 

I. ATC contractor to coordinate with the test, balancing, and adjusting (TBA) contractor prior to 
performing equipment/systems tests that all hydronic systems have been tested and balanced. 

1.03 SUBMITTALS 

A. Submit shop drawings of all components. 
B. Submit manufacturers' data sheets of valve Cv performance. 
C. Submit design data and sequence of operations descriptions for all systems. 
D. Submit wiring diagrams of electrical or electronic control systems. 
E. At the completion of the project, submit final “as-built” drawings/CAD disk, all associated 
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component/equipment cut-sheets/submittals, wiring diagrams, and final/actual sequence of 
operations descriptions of each system. Include ATC emergency contact information. 

1.04 QUALITY ASSURANCE 

A. Verify that all equipment is installed in accordance with the manufacturer's warranty requirements. 
B. Work shall be performed by skilled tradesmen normally engaged in the control systems trade. 

PART 2 - PRODUCTS 

2.01 CONTROL DEVICES - GENERAL 

A. All control devices and products used in the control system shall be first-line products, manufactured 
for the application as used. 

B. All thermostats shall have guards. Thermostat guards shall be plastic or metal covers to prevent 
tampering with the instrument. Provide substantial, locked, opaque cover, hinged to a base which is 
secured to the wall, not to the thermostat base. 

C. Control valves for fluids shall be two-position (On-Off), modulating two-position, three-way, or 
modulating three-way (mixing or diverter), as required for the application. Modulating valves shall be 
selected with the proper flow characteristics to allow control of the flow over as wide a range as is 
possible with a reasonable maximum pressure drop (7 ft.) of water unless noted otherwise. 

2.02 CONTROL DEVICES - ELECTRICAL 

A. All electrical wiring for the control system shall be as specified in this section and the Electrical 
Section of the Specifications and as required by local codes. The wiring shall be by this contractor. 

2.03 ACCEPTABLE MANUFACTURERS 

A. Control equipment shall be manufactured by a company regularly engaged in production of this type 
of equipment, as shown on the drawings, or equivalent equipment by Honeywell, Johnson Controls, 
Alerton, Schneider Electric, Delta, or prior approved equals. 

2.04 RELAYS AND SIGNAL TRANSMITTERS 

A. All necessary relays, contacts, and interface devices shall be furnished to make the system a full 
and operable system. 

2.05 CONTROL VALVES 

A. Hot water control valves shall be of the two-way or three-way, type as indicated with modulating 
plug, and spring return. Three-point floating type modulation, 0-10vdc or 4-20madc are acceptable. 
All heating valves shall fail to the open position upon a loss of power. 

B. Modulating valves shall be selected with the proper flow characteristics to allow control of the flow 
over as wide a range as is possible with a reasonable maximum pressure drop (7 ft) of water unless 
noted otherwise. 

C. Valves are to be manufactured by Honeywell, Johnson Controls, Powers, Barber Colman or 
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approved equal. 

2.06 FREEZESTATS 

A. The freezestat shall be of the vapor pressure type with a 20 foot minimum element. Element shall 
respond to the lowest temperature sensed by any one foot section. 

B. The freezestat shall be manual reset. Provide reset button and red indicator light. Location to be 
coordinated with architect. 

C. All coils (heating hot water, chilled water, condenser water/water source) with outside air and hot 
water in ducts or units shall have freezestats. 

2.07 DIFFERENTIAL PRESSURE SWITCH 

A. Differential pressure switches shall have adjustable set point and differential and be of the automatic 
reset, snap acting type as manufactured by Honeywell or approved equal. 

B. +/- 5% accuracy, -1 to +1" P.G. 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. All control equipment shall be installed as recommended by the manufacturer and as required for 
service in the field. No equipment shall be concealed or covered by other equipment unless 
adequate provisions are made for service and replacement. 

B. All wiring shall be run in neat, straight lines to present a finished appearance. Multiple runs shall be 
supported on brackets and spaced to give access to each line. Any work not neatly installed shall 
be removed and replaced. 

C. All wires shall be color-coded and numbered on both ends of each conductor for easy identification. 
Colors and numbers shall not change in the middle of a run, unless an accessible junction box is 
provided. Provide numbered terminal strips in all control panels. 

D. Wiring diagrams shall be prepared for all electrical connections, showing the actual wire number and 
terminal identification as installed. No less than three copies of such diagrams shall be delivered to 
the engineer as-built drawings. 

E. Installation of all equipment shall be made by qualified mechanics familiar with control systems, 
forces involved, and their operation. 

F. All connections shall be made by technicians who are familiar with the operation of the equipment 
and the intent of the control designer. 

G. After all equipment is mounted and connected, the control engineer shall inspect the system and 
verify the correct operation and connection of all equipment. Any equipment found to be installed 
improperly or connected incorrectly shall be changed as required. After the system is installed 
correctly, all instruments shall be calibrated and set points fixed at the correct setting. 

3.02 TESTING/TRAINING 

A. At the time of final review, the control contractor shall instruct the owner in the proper operation and 
maintenance of the system as installed and demonstrate how the system is designed to perform. 

B. At completion of the training, the contractor shall submit a letter stating the owner has received 
proper training, date, time, and location of training and name of the trainee. 
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C. Any system found to be out of calibration or functioning improperly at this time shall be corrected 
immediately and the correct functions of the entire system demonstrated to the satisfaction of the 
engineer. 

D. The ATC contractor shall provide two (2) training sessions for systems orientation, product 
maintenance, trouble shooting, and emergency contacts. ATC contractor to coordinate with 
owner/architect/engineer to determine representatives/designated staff to be present for the training. 

3.03 WARRANTY PERIOD SERVICES 

A. Equipment, materials and workmanship incorporated into the work shall be warranted for a period of 
one year from the time of system acceptance by owner. 

B. Within this period, upon notice by the Owner, any defects in the BAS due to faulty materials, 
methods of installation or workmanship shall be promptly repaired or replaced by the ATC 
Contractor at no expense to the Owner. 

C. The ATC Contractor shall inspect, repair, replace, adjust and calibrate, as required, the controllers, 
control devices and associated peripheral units during the warranty period. The ATC Contractor 
shall then furnish a report describing the status of the equipment, problem areas (if any) noticed 
during service work and description of the corrective actions taken. The report shall clearly certify 
that all systems/equipment are functioning correctly. 

D. Service Period: Calls for service by the Owner shall be honored within 24 hours and are not to be 
considered as part of routine maintenance. 

E. Service Documentation: A copy of the service report associated with each owner-initiated service 
call shall be provided to the owner. 

PART 4 - SEQUENCE OF OPERATIONS 

4.01 GENERAL NOTES 

A. The mechanical contractor shall retain the existing ATC sub-contractor to furnish all labor, materials, 
equipment, and service necessary for a complete and operating BAS, utilizing direct digital controls 
as shown on the drawings and described herein. The existing (building / campus) BAS shall be 
connected to this building and provide standalone access using a standard web browser; HVAC 
system control, energy management, alarming, monitoring, trending and reporting functions with 
operator interface. The BAS shall include a web-based operator interface depict each mechanical 
system and building floor plan by a point-and-click graphic. The web server shall reside on the 
building owner's network and shall be provided with an IP address by the owner. The web server 
shall gather data from the mechanical systems and generate web pages accessible through a 
conventional web browser on each pc connected to the network. Operators shall be able to perform 
all normal operator functions through the web browser interface. 

B. The BAS system shall provide: 
1. Stand-alone independent control for all mechanical systems as described in the sections that 

follow. 
2. Alarm management capability for all mechanical equipment described in the sections that 

follow – including alarm occurrence, annunciation, remote dial-out to remote sites or pagers, 
acknowledgement, problem diagnostics, and reporting functions. 

3. Complete password protected system monitoring through a local networked operator 
workstation, or through remote operator workstations. Remote workstations shall utilize 
telephone or internet or ethernet communications links, as required. 
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4. Standard and customized manual or automatic reports of trends, runtimes, consumables, 
alarms, and system operator activities. 

5. The Mechanical Contractor shall submit equipment submittals of all mechanical equipment to 
the ATC Contractor for review prior to ordering the equipment. 

6. BAS web controller and main control panel shall be connected to 120v emergency power 
provided by the electrical contractor. 

7. All ATC wiring, components and installation shall comply with the national electric code. 
8. ATC contractor shall utilize low voltage conductors (solid or stranded) of the appropriate 

gauge and approved by the thermostat manufacturer. 

4.02 CHILLED WATER SYSTEM PLANT - AIR COOLED CHILLER 

A. On a call for cooling (by the BAS): 
1. The motor operated valves at the chiller water supply and return connections shall open. 
2. The lead chilled water pump shall operate. 
3. Once flow is proven through the flow switch, the chiller shall operate to maintain 44°F chilled 

water to the building. 
B. Primary loop temperature control 

1. The BAS shall monitor the chilled water loop temperatures, pump status and flow. 
2. Provide two (2) temperature sensors in the chilled water loop (supply and return piping) 
3. The chilled water loop pumps shall run continuously. (Modulate via variable frequency drive) 

C. Primary loop pump control 
1. Each chilled water pump shall be provided with a variable frequency drive. Provide a 

differential pressure transducer to be mounted in the loop piping per the drawings 
(coordinate final location with engineer). 

2. Primary loop pump start/stop - the loop pumps shall run continuously. The BAS shall operate 
the heating hot water system pumps in a lead/lag pump arrangement. The BAS shall start 
and modulate the lead pump speed (via the VFDs) to match the system pressure set point 

3. Pump status - a current transformer shall be provided on pump motor to determine pump 
status (on/off). Additionally, a pressure switch shall be provided on each pump (between the 
suction and discharge) to verify pump status in the event that pump drive shaft fails. 

4. Lead/lag determination - the pumps shall operate as primary/standby. The pumps shall 
rotate weekly. If the lead pump is commanded on and the pump status detects no flow, then 
the BAS shall start the lag pump. If the BAS has commanded both pumps to start and both 
flow switches indicate no water flow or the differential pressure sensor indicates no pressure 
is present, the BAS shall command both pumps and the chiller to stop running. To restart the 
system, a pump must be energized manually. 

D. Chilled water - See chiller (air cooled) sequence of operation. 
E. Alarms 

1. The building control system shall enable two high temperature alarms and one low 
temperature alarm. 

2. The BAS shall signal an audible and visual alarm (at the BAS workstation) for each alarm 
condition. 

3. Make-up water - the BAS shall indicate the presence of water flow in the chilled water 
system make-up water line as measured by the flow switch. If the flow switch measures 
water flow for extended period of time, the BAS shall enable an alarm condition signal. 

F. Integrate with the BAS. 

4.03 AIR COOLED CHILLER 

A. General 
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1. The chiller shall be furnished with a unit mounted control panel (BACNET controller and 
integrated with the BAS) that shall initiate the start-up and control the internal components of 
the chiller. 

2. All alarms generated by the chiller control panel shall be repeated on the BAS workstation. 
3. Chilled water temperatures and evaporator barrel heater shall be monitored by the chiller 

control panel and the BAS. 
4. The chiller shall be provided with motorized two-way valves on the chilled water supply & 

return. 
5. The chiller controller shall go through a pre-defined pre-start delay routine that prevents short 

cycling, checks all chiller safeties, and shuts off oil sump heaters. 
B. Operation 

1. Once chilled water flow is proven by the chiller internal flow switches, the control panel shall 
start the chiller to operate and maintain 44°F leaving water. The internal controls shall 
modulate the chiller compressors to satisfy the maximum and minimum loads. 

2. If flow is not detected, the chiller internal controls shall de-energize the chiller and generate 
an alarm on the BAS. 

3. The unit controller shall utilize outside air reset when the chilled water load can be satisfied 
with higher temperature chilled water. 

4. Heat trace ⁃ all outdoor / exposed piping with heat trace shall be operated when the outdoor 
air temperature falls below 35ºF (adj.) 

C. Integrate with the BAS. 

END OF SECTION 
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SECTION 23 21 13 - HYDRONIC PIPING 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section includes pipe and fitting materials and joining methods for the following: 
1. Steel pipe and fittings. 
2. Joining materials. 
3. Transition fittings. 
4. Dielectric fittings. 

1.02 ACTION SUBMITTALS 

A. Product Data: For each type of the following: 
1. Pipe. 
2. Fittings. 
3. Joining materials. 
4. Bypass chemical feeder. 

B. Sustainable Design Submittals: 
1. Product Data: For adhesives, indicating VOC content. 
2. Laboratory Test Reports: For adhesives, indicating compliance with requirements for low-

emitting materials. 
3. Environmental Product Declaration: For each product. 

C. Delegated-Design Submittal: 
1. Design calculations and detailed fabrication and assembly of pipe anchors and alignment 

guides, hangers and supports for multiple pipes, expansion joints and loops, and 
attachments of the same to the building structure. 

2. Locations of pipe anchors and alignment guides and expansion joints and loops. 
3. Locations of and details for penetrations, including sleeves and sleeve seals for exterior 

walls, floors, basement, and foundation walls. 
4. Locations of and details for penetration and firestopping for fire and smoke rated wall and 

floor and ceiling assemblies. 

1.03 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.04 QUALITY ASSURANCE 

A. ASME Compliance: Comply with ASME B31.9, "Building Services Piping," for materials, products, 
and installation. 

PART 2 - PRODUCTS 
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2.01 PERFORMANCE REQUIREMENTS 

A. Hydronic piping components and installation shall be capable of withstanding the following minimum 
working pressure and temperature unless otherwise indicated: 
1. Chilled-Water Piping: 150 psig 73 deg. F. 
2. Air-Vent Piping: 200 deg. F. 
3. Safety-Valve-Inlet and -Outlet Piping: Equal to the pressure of the piping system to which it is 

attached. 

2.02 COPPER TUBE AND FITTINGS 

A. Drawn-Temper Copper Tubing: ASTM B 88, Type L. 
B. Annealed-Temper Copper Tubing: ASTM B 88, Type K. 
C. DWV Copper Tubing: ASTM B 306, Type DWV. 
D. Grooved, Mechanical-Joint, Wrought-Copper Fittings: ASME B16.22. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
a. Anvil International. 
b. Victaulic Company. 

2. Grooved-End Copper Fittings: ASTM B 75 (ASTM B 75M), copper tube or ASTM B 584, 
bronze casting. 

3. Grooved-End-Tube Couplings: Rigid pattern unless otherwise indicated; gasketed fitting. 
Ductile-iron housing with keys matching pipe and fitting grooves, prelubricated EPDM gasket 
rated for minimum 230 deg. F for use with housing, and steel bolts and nuts. 

E. Wrought-Copper Unions: ASME B16.22. 

2.03 STEEL PIPE AND FITTINGS 

A. Steel Pipe: ASTM A 53/A 53M, black steel with plain ends; welded and seamless, Grade B, and wall 
thickness as indicated in "Piping Applications" Article. 

B. Cast-Iron Threaded Fittings: ASME B16.4; Classes 125 and 250 as indicated in "Piping Applications" 
Article. 

C. Malleable-Iron Threaded Fittings: ASME B16.3, Classes 150 and 300 as indicated in "Piping 
Applications" Article. 

D. Malleable-Iron Unions: ASME B16.39; Classes 150, 250, and 300 as indicated in "Piping 
Applications" Article. 

E. Cast-Iron Pipe Flanges and Flanged Fittings: ASME B16.1, Classes 25, 125, and 250; raised ground 
face, and bolt holes spot faced as indicated in "Piping Applications" Article. 

F. Wrought Cast- and Forged-Steel Flanges and Flanged Fittings: ASME B16.5, including bolts, nuts, 
and gaskets of the following material group, end connections, and facings: 
1. Material Group: 1.1. 
2. End Connections: Butt welding. 
3. Facings: Raised face. 

G. Grooved Mechanical-Joint Fittings and Couplings: 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. Anvil International. 
b. Victaulic Company. 

2. Joint Fittings: ASTM A 536, Grade 65-45-12 ductile iron; ASTM A 47/A 47M, Grade 32510 
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malleable iron; ASTM A 53/A 53M, Type F, E, or S, Grade B fabricated steel; or ASTM A 
106/A 106M, Grade B steel fittings with grooves or shoulders constructed to accept grooved-
end couplings; with nuts, bolts, locking pin, locking toggle, or lugs to secure grooved pipe 
and fittings. 

3. Couplings: Ductile- or malleable-iron housing and EPDM gasket of central cavity pressure-
responsive design; with nuts, bolts, locking pin, locking toggle, or lugs to secure grooved 
pipe and fittings. 

2.04 JOINING MATERIALS 

A. Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of piping system 
contents. 
1. ASME B16.21, nonmetallic, flat, asbestos free, 1/8-inch maximum thickness unless 

otherwise indicated. 
a. Full-Face Type: For flat-face, Class 125, cast-iron and cast-bronze flanges. 
b. Narrow-Face Type: For raised-face, Class 250, cast-iron and steel flanges. 

B. Flange Bolts and Nuts: ASME B18.2.1, carbon steel, unless otherwise indicated. 
C. Plastic, Pipe-Flange Gasket, Bolts, and Nuts: Type and material recommended by piping system 

manufacturer unless otherwise indicated. 
D. Solder Filler Metals: ASTM B 32, lead-free alloys. Include water-flushable flux according to ASTM B 

813. 
E. Brazing Filler Metals: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for joining copper 

with copper; or BAg-1, silver alloy for joining copper with bronze or steel. 
F. Welding Filler Metals: Comply with AWS D10.12M/D10.12 for welding materials appropriate for wall 

thickness and chemical analysis of steel pipe being welded. 
G. Solvent Cements for CPVC Piping: ASTM F 493. 

1. Solvent cement shall have a VOC content of 490 g/L or less. 
2. Adhesive shall comply with the testing and product requirements of the California 

Department of Public Health's "Standard Method for the Testing and Evaluation of Volatile 
Organic Chemical Emissions from Indoor Sources Using Environmental Chambers." 

H. Solvent Cements for PVC Piping: ASTM D 2564. Include primer according to ASTM F 656. 
1. Solvent cement shall have a VOC content of 510 g/L or less. 
2. Adhesive primer shall have a VOC content of 550 g/L or less. 
3. Adhesive shall comply with the testing and product requirements of the California 

Department of Public Health's "Standard Method for the Testing and Evaluation of Volatile 
Organic Chemical Emissions from Indoor Sources Using Environmental Chambers." 

4. Adhesive primer shall comply with the testing and product requirements of the California 
Department of Public Health's "Standard Method for the Testing and Evaluation of Volatile 
Organic Chemical Emissions from Indoor Sources Using Environmental Chambers." 

2.05 DIELECTRIC FITTINGS 

A. General Requirements: Assembly of copper alloy and ferrous materials with separating 
nonconductive insulating material. Include end connections compatible with pipes to be joined. 

B. Dielectric Unions: 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. A.Y. McDonald Mfg. Co. 
b. Capitol Manufacturing Company. 
c. Central Plastics Company. 
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d. HART Industrial Unions, LLC. 
e. Jomar Valve. 
f. Matco-Norca. 
g. Watts; a Watts Water Technologies company. 
h. Wilkins. 
i. Zurn Industries, LLC. 

2. Description: 
a. Standard: ASSE 1079. 
a. Pressure Rating: 125 psig minimum at 180 deg. F. 
b. End Connections: Solder-joint copper alloy and threaded ferrous. 

PART 3 - EXECUTION 

3.01 PIPING APPLICATIONS (CHOOSE MATERIAL AND JOINING METHOD) 

A. Chilled-water piping, aboveground, NPS 2-inch and smaller, shall be the following: 
1. Schedule 40 steel pipe, Grade B, ASTM 53, Seamless; Class 125, cast-iron fittings; screwed 

fittings. 
B. Chilled-water piping, aboveground, NPS 2 ½ -inch and larger, shall be the following: 

1. Schedule 40 steel pipe, Grade B, ASTM 53, Seamless; Class 125, cast-iron fittings; cast-iron 
flanges and flange fittings. 

2. Schedule 40 steel pipe; grooved, mechanical joint coupling and fittings; and grooved, 
mechanical joints. 

C. Chilled-Water Piping Installed Belowground and within Slabs: Type K, annealed-temper copper 
tubing, wrought-copper fittings, and soldered joints. Use the fewest possible joints. 

D. Air-Vent Piping: 
1. Inlet: Same as service where installed with metal-to-plastic transition fittings for plastic piping 

systems according to piping manufacturer's written instructions. 
2. Outlet: Type K, annealed-temper copper tubing with soldered or flared joints. 

3.02 PIPING INSTALLATIONS 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 
systems. Install piping as indicated unless deviations to layout are approved on Coordination 
Drawings. 

B. Install piping in concealed locations unless otherwise indicated and except in equipment rooms and 
service areas. 

C. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 
angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated 
otherwise. 

D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 
E. Install piping to permit valve servicing. 
F. Install piping at indicated slopes. 
G. Install piping free of sags and bends. 
H. Install fittings for changes in direction and branch connections. 
I. Install piping to allow application of insulation. 
J. Select system components with pressure rating equal to or greater than system operating pressure. 
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K. Install groups of pipes parallel to each other, spaced to permit applying insulation and servicing of 
valves. 

L. Install drains, consisting of a tee fitting, NPS 3/4-inch ball valve, and short NPS 3/4-inch threaded 
nipple with cap, at low points in piping system mains and elsewhere as required for system drainage. 

M. Install piping at a uniform grade of 0.2 percent upward in direction of flow. 
N. Reduce pipe sizes using eccentric reducer fitting installed with level side up. 
O. Install branch connections to mains using tee fittings in main pipe, with the branch connected to the 

bottom of the main pipe. For up-feed risers, connect the branch to the top of the main pipe. 
P. Install valves according to the following: 

1. Section 230523.11 "Globe Valves for HVAC Piping." 
2. Section 230523.12 "Ball Valves for HVAC Piping." 
3. Section 230523.13 "Butterfly Valves for HVAC Piping." 
4. Section 230523.14 "Check Valves for HVAC Piping." 

Q. Install unions in piping, NPS 2-inch and smaller, adjacent to valves, at final connections of 
equipment, and elsewhere as indicated. 

R. Install flanges in piping, NPS 2 ½ -inch and larger, at final connections of equipment and elsewhere 
as indicated. 

S. Install shutoff valve immediately upstream of each dielectric fitting. 
T. Comply with requirements in Section 230516 "Expansion Fittings and Loops for HVAC Piping" for 

installation of expansion loops, expansion joints, anchors, and pipe alignment guides. 
U. Comply with requirements in Section 230553 "Identification for HVAC Piping and Equipment" for 

identifying piping. 
V. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for 

sleeves specified in Section 230517 "Sleeves and Sleeve Seals for HVAC Piping." 
W. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with requirements for 

sleeve seals specified in Section 230517 "Sleeves and Sleeve Seals for HVAC Piping." 
X. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with requirements 

for escutcheons specified in Section 230518 "Escutcheons for HVAC Piping." 
Y. Piping shall not be installed over electrical panels, equipment, transformers, motor control centers, 

switch, gear, or substations. If absolutely necessary piping may be sleeved to prevent water from 
falling on electrical gear provided the installation is acceptable to the electrical inspectors and shall 
be approved by the engineer prior to installation. 

Z. Allow clearances for expansion and contraction. Provide swing ells at connection points so as not to 
strain piping systems. 

AA. Exposed insulated risers shall be covered with 22 gauge galvanized steel sleeves from floor to 
ceiling. 

BB. All piping shall be installed on the interior conditioned side of the building insulation. 
CC. Piping shall not be insulated until it is pressure and leak tested and until the building is closed in. 

3.03 DIELECTRIC FITTING INSTALLATION 

A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing. 
B. Dielectric Fittings for NPS 2-iinch and Smaller: Use dielectric unions. 
C. Dielectric Fittings for NPS 2 ½ -inch to NPS 4-inch: Use dielectric flanges. 
D. Dielectric Fittings for NPS 5-inchand Larger: Use dielectric flange kits. 

3.04 HANGERS AND SUPPORTS 

A. Comply with requirements in Section 230529 "Hangers and Supports for HVAC Piping and 
Equipment" for hanger, support, and anchor devices. Comply with the following requirements for 
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maximum spacing of supports. 
B. Comply with requirements in Section 230548 "Vibration and Seismic Controls for HVAC" for seismic 

restraints. 
C. Install the following pipe attachments: 

1. Adjustable steel clevis hangers for individual horizontal piping less than 20 feet long. 
2. Adjustable roller hangers and spring hangers for individual horizontal piping 20 feet (6 m) or 

longer. 
3. Pipe Roller: MSS SP-58, Type 44 for multiple horizontal piping 20 feet or longer, supported 

on a trapeze. 
4. Spring hangers to support vertical runs. 
5. Provide copper-clad hangers and supports for hangers and supports in direct contact with 

copper pipe. 
6. On plastic pipe, install pads or cushions on bearing surfaces to prevent hanger from 

scratching pipe. 
D. Install hangers for steel piping with the following maximum spacing and minimum rod sizes: 

1. NPS 3/4-inch: Maximum span, 7 feet. 
2. NPS 1-inch: Maximum span, 7 feet. 
3. NPS 1 ½ -inch: Maximum span, 9 feet. 
4. NPS 2-inch: Maximum span, 10 feet. 
5. NPS 2 ½ -inch: Maximum span, 11 feet. 
6. NPS 3-inch and Larger: Maximum span, 12 feet. 

E. Install hangers for drawn-temper copper piping with the following maximum spacing and minimum 
rod sizes: 
1. NPS 3/4 -inch: Maximum span, 5 feet; minimum rod size, 1/4 inch. 
2. NPS 1-inch: Maximum span, 6 feet; minimum rod size, 1/4 inch. 
3. NPS 1 ¼ -inch: Maximum span, 6 feet; minimum rod size, 3/8 inch. 
4. NPS 1 ½ -inch: Maximum span, 6 feet; minimum rod size, 3/8 inch. 
5. NPS 2 -inch: Maximum span, 10 feet; minimum rod size, 3/8 inch. 
6. NPS 2 ½ -inch: Maximum span, 10 feet; minimum rod size, 3/8 inch. 
7. NPS 3-inch and Larger: Maximum span, 10 feet; minimum rod size, 3/8 inch. 

F. Plastic Piping Hanger Spacing: Space hangers according to pipe manufacturer's written instructions 
for service conditions. Avoid point loading. Space and install hangers with the fewest practical rigid 
anchor points. PVC piping to be supported on 4’-0” spacing unless approved otherwise. 

G. Support vertical runs at roof, at each floor, and at 10-foot intervals between floors. 

3.05 PIPE JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe. 
B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly. 
C. Soldered Joints: Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to tube end. 

Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using lead-free 
solder alloy complying with ASTM B 32. 

D. Brazed Joints: Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" Chapter, 
using copper-phosphorus brazing filler metal complying with AWS A5.8/A5.8M. 

E. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut threads full 
and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore full ID. Join pipe 
fittings and valves as follows: 
1. Apply appropriate tape or thread compound to external pipe threads unless dry seal 

threading is specified. 
2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or 
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damaged. Do not use pipe sections that have cracked or open welds. 
F. Flanged Joints: Select appropriate gasket material, size, type, and thickness for service application. 

Install gasket concentrically positioned. Use suitable lubricants on bolt threads. 
G. Grooved Joints: Assemble joints with coupling and gasket, lubricant, and bolts. Cut or roll grooves in 

ends of pipe based on pipe and coupling manufacturer's written instructions for pipe wall thickness. 
Use grooved-end fittings and rigid, grooved-end-pipe couplings. 

H. Mechanically Formed, Copper-Tube-Outlet Joints: Use manufacturer-recommended tool and 
procedure, and brazed joints. 

3.06 WELDING 

A. All concealed black steel piping shall be fusion welded. 
B. Welding shall be performed in conformance with the ASME Boiler and Pressure Vessel Code 

Section IX. 
C. Elbows, tees, and branch connections shall be made with welding fittings ANSI B16.9. 
D. Furnish welder test certificates for review. Certificates of successful welder qualification by the 

following organizations shall be acceptable; 
ASME Boiler and Pressure Vessel Code 
ANSI Code for Pressure Piping 
National Certified Pipe Welding Bureau 
Military Specification MIL-STD-248. 

E. Weld-o-lets and Thread-o-lets are allowed but shall be a maximum of one size smaller than line size, 
i.e., a maximum of a 3 inch weld-o-let on a 4 inch pipe. 

3.07 TERMINAL EQUIPMENT CONNECTIONS 

A. Sizes for supply and return piping connections shall be the same as or larger than equipment 
connections. 

B. Install control valves in accessible locations close to connected equipment. 
C. Install bypass piping with globe valve around control valve. If parallel control valves are installed, 

only one bypass is required. 
D. Install ports for pressure gages and thermometers at coil inlet and outlet connections. Comply with 

requirements in Section 230519 "Meters and Gages for HVAC Piping." 

3.08 FIELD QUALITY CONTROL 

A. Prepare hydronic piping according to ASME B31.9 and as follows: 
1. Leave joints, including welds, uninsulated and exposed for examination during test. 
2. Provide temporary restraints for expansion joints that cannot sustain reactions due to test 

pressure. If temporary restraints are impractical, isolate expansion joints from testing. 
3. Flush hydronic piping systems with clean water; then remove and clean or replace strainer 

screens. 
4. Isolate equipment from piping. If a valve is used to isolate equipment, its closure shall be 

capable of sealing against test pressure without damage to valve. Install blinds in flanged 
joints to isolate equipment. 

5. Install safety valve, set at a pressure no more than one-third higher than test pressure, to 
protect against damage by expanding liquid or other source of overpressure during test. 

B. Perform the following tests on hydronic piping: 
1. Use ambient temperature water as a testing medium unless there is risk of damage due to 

freezing. Another liquid that is safe for workers and compatible with piping may be used. 
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2. While filling system, use vents installed at high points of system to release air. Use drains 
installed at low points for complete draining of test liquid. 

3. Isolate expansion tanks and determine that hydronic system is full of water. 
4. Subject piping system to hydrostatic test pressure that is not less than 1.5 times the system's 

working pressure. Test pressure shall not exceed maximum pressure for any vessel, pump, 
valve, or other component in system under test. Verify that stress due to pressure at bottom 
of vertical runs does not exceed 90 percent of specified minimum yield strength or 1.7 times 
the "SE" value in Appendix A in ASME B31.9, "Building Services Piping." 

5. After hydrostatic test pressure has been applied for at least 10 minutes, examine piping, 
joints, and connections for leakage. Eliminate leaks by tightening, repairing, or replacing 
components, and repeat hydrostatic test until there are no leaks. 

6. Prepare written report of testing. 
C. Perform the following before operating the system: 

1. Open manual valves fully. 
2. Inspect pumps for proper rotation. 
3. Set makeup pressure-reducing valves for required system pressure. 
4. Inspect air vents at high points of system and determine if all are installed and operating 

freely (automatic type), or bleed air completely (manual type). 
5. Set temperature controls so all coils are calling for full flow. 
6. Inspect and set operating temperatures of hydronic equipment (chiller) to specified values. 
7. Verify lubrication of motors and bearings. 

END OF SECTION 
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SECTION 23 21 16 - HYDRONIC PIPING SPECIALTIES 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section includes special-duty valves and specialties for the following: 
1. Hydronic specialty valves. 
2. Strainers. 
3. Connectors. 

B. Related Requirements: 
1. Section 230523.11 "Globe Valves for HVAC Piping" for specification and installation 

requirements for globe valves common to most piping systems. 
2. Section 230523.12 "Ball Valves for HVAC Piping" for specification and installation 

requirements for ball valves common to most piping systems. 
3. Section 230523.13 "Butterfly Valves for HVAC Piping" for specification and installation 

requirements for butterfly valves common to most piping systems. 
4. Section 230523.14 "Check Valves for HVAC Piping" for specification and installation 

requirements for check valves common to most piping systems. 
5. Section 230923.11 "Control Valves" for automatic control valve and sensor specifications, 

installation requirements, and locations. 

1.02 ACTION SUBMITTALS 

A. Product Data: For each type of the following: 
1. Hydronic Specialty Valves: Include flow and pressure drop curves based on manufacturer's 

testing for calibrated-orifice balancing valves and automatic flow control valves. 
2. Air-control devices. 
3. Strainers 
4. Connectors. 

1.03 CLOSEOUT SUBMITTALS 

A. Operation and maintenance data. 

1.04 QUALITY ASSURANCE 

A. ASME Compliance: Safety valves and pressure vessels shall bear the appropriate ASME label. 
Fabricate and stamp air separators and expansion tanks to comply with ASME Boiler and 
Pressure Vessel Code: Section VIII, Division. 

PART 2 - PRODUCTS 

2.01 HYDRONIC SPECIALTY VALVES 
A. Bronze, Calibrated-Orifice, Balancing Valves: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
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following: 
a. Armstrong Pumps, Inc. 
b. Bell & Gossett; a Xylem brand. 
c. Flow Design, Inc. 
d. Grinnell Mechanical Products. 
e. Griswold Controls. 
f. Nexus Valve, Inc. 
g. NuTech Hydronic Specialty Products. 
h. Taco. 
i. Tour & Andersson; available through Victaulic Company. 
j. Victaulic Company. 

2. Body: Bronze, ball or plug type with calibrated orifice or venturi. 
3. Ball: Brass or stainless steel. 
4. Plug: Resin. 
5. Seat: PTFE. 
6. End Connections: Threaded or socket. 
7. Pressure Gage Connections: Integral seals for portable differential pressure meter. 
8. Handle Style: Lever, with memory stop to retain set position. 
9. CWP Rating: Minimum 125 psig. 
10. Maximum Operating Temperature: 250 deg. F. 

B. Diaphragm-Operated, Pressure-Reducing Valves: ASME labeled. 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. AMTROL, Inc. 
b. Apollo Valves; Conbraco Industries, Inc. 
c. Armstrong Pumps, Inc. 
d. Bell & Gossett; a Xylem brand. 
e. Spence Engineering Company, Inc. 
f. Watts; a Watts Water Technologies company. 

2. Body: Bronze or brass. 
3. Disc: Glass and carbon-filled PTFE. 
4. Seat: Brass. 
5. Stem Seals: EPDM O-rings. 
6. Diaphragm: EPT. 
7. Low inlet-pressure check valve. 
8. Inlet Strainer: Stainless steel removable without system shutdown. 
9. Valve Seat and Stem: Noncorrosive. 
10. Valve Size, Capacity, and Operating Pressure: Selected to suit system in which installed, 

with operating pressure and capacity factory set and field adjustable. 
C. Diaphragm-Operated Safety Valves: ASME labeled. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
a. AMTROL, Inc. 
b. Apollo Valves; Conbraco Industries, Inc. 
c. Armstrong Pumps, Inc. 
d. Bell & Gossett; a Xylem brand. 
e. Spence Engineering Company, Inc. 
f. Watts; a Watts Water Technologies company. 

2. Body: Bronze or brass. 
3. Disc: Glass and carbon-filled PTFE. 
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4. Seat: Brass. 
5. Stem Seals: EPDM O-rings. 
6. Diaphragm: EPT. 
7. Wetted, Internal Work Parts: Brass and rubber. 
8. Inlet Strainer: Stainless steel, removable without system shutdown. 
9. Valve Seat and Stem: Noncorrosive. 
10. Valve Size, Capacity, and Operating Pressure: Comply with ASME Boiler and Pressure 

Vessel Code: Section IV, and selected to suit system in which installed, with operating 
pressure and capacity factory set and field adjustable. 

D. Automatic Flow-Control Valves: 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. Caleffi. 
b. Flow Design, Inc. 
c. Griswold Controls. 
d. Hays Fluid Controls. 

2. Body: Brass or ferrous metal. 
3. Piston and Spring Assembly: Stainless steel tamper proof, self-cleaning, and removable. 
4. Combination Assemblies: Include bonze or brass-alloy ball valve. 
5. Identification Tag: Marked with zone identification, valve number, and flow rate. 
6. Size: Same as pipe in which installed. 
7. Performance: Maintain constant flow, plus or minus 5 percent over system pressure 

fluctuations. 
8. Minimum CWP Rating: 175 psig 300 psig. 
9. Maximum Operating Temperature: 200 deg. F 250 deg. F. 

2.02 AIR-CONTROL DEVICES 

A. Manual Air Vents: 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. AMTROL, Inc. 
b. Armstrong Pumps, Inc. 
c. Bell & Gossett; a Xylem brand. 
d. Taco, Inc. 

2. Body: Bronze. 
3. Internal Parts: Nonferrous. 
4. Operator: Screwdriver or thumbscrew. 
5. Inlet Connection: NPS 1/2-inch. 
6. Discharge Connection: NPS 1/8-inch. 
7. CWP Rating: 150 psig. 
8. Maximum Operating Temperature: 225 deg. F. 
9. Commercial buildings shall have high capacity vents. 

2.03 STRAINERS 

A. Y-Pattern Strainers: 
1. Body: ASTM A 126, Class B, cast iron with bolted cover and bottom drain connection. 
2. End Connections: Threaded ends for NPS 2-inch and smaller; flanged ends for NPS 2 ½ -

inch and larger. 
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3. Strainer Screen: Stainless-steel, 40 mesh strainer, or perforated stainless-steel basket. 
4. CWP Rating: 125 psig. 

2.04 CONNECTORS 

A. Stainless-Steel Bellow, Flexible Connectors: 
1. Body: Stainless-steel bellows with woven, flexible, bronze, wire-reinforcing protective jacket. 
2. End Connections: Threaded or flanged to match equipment connected. 
3. Performance: Capable of 3/4-inch misalignment. 
4. CWP Rating: 150 psig. 
5. Maximum Operating Temperature: 250 deg. F. 

PART 3 - EXECUTION 

3.01 VALVE APPLICATIONS 

A. Install shut off-duty valves at each branch connection to supply mains and at supply connection to 
each piece of equipment. 

B. Install calibrated-orifice, balancing valves at each branch connection to return main. 
C. Install calibrated-orifice, balancing valves in the return pipe of each heating or cooling terminal. 
D. Install check valves at each pump discharge and elsewhere as required to control flow direction. 
E. Install safety valves at hot-water generators and elsewhere as required by ASME Boiler and 

Pressure Vessel Code. Install drip-pan elbow on safety-valve outlet and pipe without valves to the 
outdoors; pipe drain to nearest floor drain or as indicated on Drawings. Comply with ASME Boiler 
and Pressure Vessel Code: Section VIII, Division 1, for installation requirements. 

F. Install pressure-reducing valves at makeup-water connection to regulate system fill pressure. 

3.02 HYDRONIC SPECIALTIES INSTALLATION 

A. Install manual air vents at high points in piping, at heat-transfer coils, and elsewhere as required for 
system air venting. 

B. Install piping from boiler air outlet, air separator, or air purger to expansion tank with a 2 percent 
upward slope toward tank. 

C. Install in-line air separators in pump suction. Install drain valve on air separators NPS 2-inch and 
larger. 

D. Install expansion tanks above the air separator. Install tank fitting in tank bottom and charge tank. 
Use manual vent for initial fill to establish proper water level in tank. 
1. Install tank fittings that are shipped loose. 
2. Support tank from floor or structure above with sufficient strength to carry weight of tank, 

piping connections, fittings, plus tank full of water. Do not overload building components and 
structural members. 

E. Install expansion tanks on the floor. Vent and purge air from hydronic system, and ensure that tank 
is properly charged with air to suit system Project requirements. 

END OF SECTION 
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SECTION 23 64 00 - AIR COOLED PACKAGED CHILLER 

PART 1 - GENERAL 

1.01 REFERENCE 

A. Refer to section 23 05 00 for requirements which are applicable to this section. 
B. Refer to International and NFPA codes. 

1.02 WORK INCLUDED 

A. Provide all labor, material, equipment, and supervision necessary to furnish, install and place into 
operation air cooled packaged chillers as specified herein. 

B. Power wiring will be provided under the Electrical portion of the work. 
C. Control wiring shall be furnished under this portion of the work. 

1.03 SCOPE 
A. Provide Microprocessor controlled, multiple scroll compressor, air-cooled, liquid chillers of the 

scheduled capacities as 
B. shown and indicated on the Drawings, including but not limited to: 

1. Chiller package 
2. Charge of refrigerant and oil 
3. Electrical power and control connections 
4. Chilled liquid connections 
5. Manufacturer start-up 

1.04 SUBMITTALS 

A. Submit shop drawings of equipment, capacities, and specifications. 
B. Submit manufacturers' data sheets of performance. 
C. Submit manufacturers' certificates of conformance with applicable codes. 
D. Submit wiring diagrams of electrical components. 
E. Submit piping diagrams of refrigerant piping. 

1.05 QUALITY ASSURANCE 

A. Products shall be Designed, Tested, Rated and Certified in accordance with, and Installed in 
compliance with applicable sections of the following Standards and Codes: 
1. AHRI 550/590 – Water Chilling Packages Using the Vapor Compression Cycle 
2. AHRI 370 – Sound Rating of Large Outdoor Refrigerating and Air-Conditioning Equipment 
3. ANSI/ASHRAE 15 – Safety Code for Mechanical Refrigeration 
4. ANSI/ASHRAE 34 – Number Designation and Safety Classification of Refrigerants 
5. ASHRAE 90.1 – Energy Standard for Buildings Except Low-Rise Residential Building 
6. ANSI/NFPA 70 – National Electrical Code (N.E.C.) 
7. ASME Boiler and Pressure Vessel Code, Section VIII, Division 1 
8. OSHA – Occupational Safety and Health Act 
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9. Manufactured in facility registered to ISO 9001 
10. Conform to Intertek Testing Services for construction of chillers and provide ETL/cETL Listed 

Mark 
B. Factory Run Test: Chiller shall be pressure-tested, evacuated and fully charged with refrigerant and 

oil, and shall be factory operational run tested with water flowing through the vessel 
C. Chiller manufacturer shall have a factory trained and supported service organization. 
D. Warranty: Manufacturer shall Warrant all equipment and material of its manufacture against defects 

in workmanship and material for a period of eighteen (18) months from date of shipment or twelve 
(12) months from date of start-up, whichever occurs first. 

1.06 DELIVERY AND HANDLING 
A. Unit shall be delivered to job site fully assembled with all interconnecting refrigerant piping and 

internal wiring ready for field installation and charged with refrigerant and oil by the Manufacturer. 
B. Provide protective covering over vulnerable components for unit protection during shipment. Fit 

nozzles and open ends with plastic enclosures. 
C. Unit shall be stored and handled per Manufacturer’s instructions. 

PART 2 - PRODUCTS 

2.01 CHILLER MATERIALS AND COMPONENTS 

A. General: Install and commission, as shown on the schedules and plans, factory assembled, 
charged, and tested air cooled scroll compressor chiller(s) as specified herin. Chiller shall be 
designed, selected, and constructed using a refrigerant with Flammability rating of "1", as defined by 
ANSI/ASHRAE STANDARD 34 Number Designation and Safety Classification of Refrigerants. 
Chiller shall include not less than two refrigerant circuits above 50 tons (200kW), scroll compressors, 
direct-expansion type evaporator, air-cooled condenser, refrigerant, lubrication system, 
interconnecting wiring, safety and operating controls including capacity controller, control center, 
motor starting components and special features as specified herin or required for safe, automatic 
operation. 

B. Cabinet: External structural members shall be constructed of heavy guage, galvanized steel coated 
with baked on powder paint which, when subject to ASTM B117, 1000 hour, 5% salt spray test, 
yields minimum ASTM 1654 rating of "6". 

C. Operating Characteristics: Provide low and high ambient temperature control options as required to 
ensure unit is capable of operation from 30°F to 115°F (-1°C to 46°C) ambient temperature. 
[Optional: -10°F to 125°F (-23°C to 52°C) ambient.] 

D. Service Isolation valves: Discharge (ball type) isolation valves factory installed per refrigerant circuit. 
Includes a system high-pressure relief valve in compliance with ASHRAE15. 

E. Pressure Transducers and Readeout Capability 
1. Discharge Pressure Transducers: Permits unit to sense and display discharge pressure. 
2. Suction Pressure Transducers: Permits unit to sense and display suction pressure. 
3. High Ambient Control: Allows units to operate when the ambient temperature is above 115°F 

(46°C). Includes discharge pressure transducers 

2.02 COMPRESSORS 

A. Compressors: Shall be hermetic, scroll-type, including: 
1. Compliant design for axial and radial sealing. 
2. Refrigerant flow through the compressor with 100% suction cooled motor. 

MCHUGH ENGINEERING ASSOCIATES, INC. 23 64 00 - 2 



 
 

  
 

 

 

           

   
  
   

  
    
     
   
   

    
   

 
   
 

       
       
      

   
 

  
 

  
     

   
 

   
       

     
   

  
   

    
     

  
    

       
     

    
    

  
     

   
      

       
        

    
      

        
    

         
     

CUSA Chiller Replacement 
100% Bid Set 

2023 03 15 

3. Large suction side free volume and oil sump to provide liquid handling capability. 
4. Compressor crankcase heaters to provide extra liquid migration protection. 
5. Annular discharge check valve and reverse vent assembly to provide low-pressure drop, 

silent shutdown and reverse rotation protection. 
6. Initial oil charge. 
7. Oil level sight glass. 
8. Vibration isolator mouonts for compressors. 
9. Brazed-type connections for fully hermetic refrigerant circuits. 
10. Compressor Motor overloads capable of monitoring compressor motor current. Provides 

extra protection against compressor reverse rotation, phase-loss and phase-imbalance. 

2.03 REFRIGERANT CIRCUIT COMPONENTS 

A. Each refrigerant circuit shall include: a discharge service ball type isolation valve, high side pressure 
relief, liquid line shutoff valve with charging port, low side pressure relief device, filter-drier, solenoid 
valve, sight glass with moisture indicator, thermostatic expansion valves, and flexible, closed-cell 
foam insulated suction line and suction pressure transducer. 

2.04 HEAT EXCHANGERS 

A. Evaporator: 
1. Evaporator shall be brazed-plate stainless steel construction capable of refrigerant working 

pressure of 650 psig (3103 kPa) and liquid side pressure of 150 psig (1034 kPa) [Option for 
300 psig (2068 kPa) available]. 

2. Brazed plate heat exchangers shall be UL listed. 
3. Exterior surfaces shall be covered with 3.4" (19mm), flexible, closed cell insulation, thermal 

conductivity of 0.26k ([BTU/HR-Ft² - °F]/in.) maximum. 
4. Water nozzles shall be provided with grooves for field provided ANSI/AWWA C-606 

mechanical couplings. 
5. Evaporator shall include vent and drain fittings and thermostatically controlled heaters to 

protect to -20°F (-29°C) ambient in off-cycle. 
6. A 20-mesh, serviceable wye-strainer and mechanical couplings shall be provided for field 

installation on evaporator inlet prior to startup. 
7. Evaporator shall be provided with piping extension kit and mechanical couplings to extend 

liquid connection from evaporator to edge of unit. Thermal dispersion type flow switch shall 
be factory installed in the evaporator outlet pipe extension and wired to the unit control panel. 
Insulation and heat trace on piping shall be responsibility of installing contractor. Extension 
kit nozzle connections shall be ANSI/AWWA C-606 (grooved). 

B. Air-cooled Condenser: 
1. Coils: Condenser coils shall be constructed of a single material to avoid galvanic corrosion 

due to dissimilar metals. Coils and headers are brazed as one piece. Integral sub cooling is 
included. Coils shall be designed for a design working pressure of 650 PSIG (45 bar). 
Condenser coil shall be washable with potable water under 100 psi (7 bar) pressure. 

2. Low Sound Fans: Shall be dynamically and statically balanced, direct drive, corrosion 
resistant glass fiber reinforced composite blades molded into a low noise, full-airfoil cross 
section, providing vertical air discharge and low sound. Each fan shall be provided in an 
individual compartment to prevent crossflow during fan cycling. Guards of heavy gauge, PVC 
(poly- vinylchloride) coated or galvanized steel shall be factory installed. 

3. Fan Motors: High efficiency, direct drive, 6 pole, 3 phase, insulation class “F”, current 
protected, Totally Enclosed Air-Over (TEAO) , rigid mounted, with double sealed, 
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permanently lubricated, ball bearings. 
4. Low Sound Fans with Variable Speed Drives. All fans shall be powered by VSDs. Fans shall 

provide vertical air discharge from extended orifices. Fans shall be composed of corrosion 
resistant aluminum hub and glass-fiber-reinforced polypropylene composite blades molded 
into a low-noise airfoil section. Fan impeller shall be dynamically balanced for vibration-free 
operation. Fan guards of heavy gauge, PVC (polyvinyl chloride) coated or galvanized steel. 

2.05 CONTROLS 

A. General: Automatic start, stop, operating, and protection sequences across the range of scheduled 
conditions and transients. 

B. Power/Control Enclosure: Rain and dust tight NEMA 3R powder painted steel cabinet with hinged, 
latched, and gasket sealed door. 

C. Microprocessor Control Center: 
1. Automatic control of compressor start/stop, anti-coincidence and anti-recycle timers, 

automatic pumpdown at system shutdown, condenser fans, evaporator pump, evaporator 
heater, unit alarm contacts, and chiller operation from -10°F to 125°F (-23°C to 52°C) 
ambient. Automatic reset to normal chiller operation after power failure. 

2. Software stored in non-volatile memory, with programmed setpoints retained in lithium 
battery backed real-time-clock (RTC) memory for minimum 5 years. 

3. Forty character liquid crystal display, descriptions in English (or Spanish, French, Italian, or 
German), numeric data in English (or Metric) units. Sealed keypad with sections for 
Setpoints, Display/Print, Entry, Unit Options & clock, and On/Off Switch. 

4. Programmable Setpoints (within Manufacturer limits): display language; chilled liquid 
temperature setpoint and range, remote reset temperature range, daily schedule/holiday for 
start/stop, manual override for servicing, low and high ambient cutouts, low liquid 
temperature cutout, low suction pressure cutout, high discharge pressure cutout, anti-recycle 
timer (compressor start cycle time), and anti-coincident timer (delay compressor starts). 

5. Display Data: Return and leaving liquid temperatures, low leaving liquid temperature cutout 
setting, low ambient temperature cutout setting, outdoor air temperature, English or metric 
data, suction pressure cutout setting, each system suction pressure, liquid temperature reset 
via a 4-20milliamp or 0-10 VDC input, anti-recycle timer status for each compressor, 
anti-coincident system start timer condition, compressor run status, no cooling load 
condition, day, date and time, daily start/stop times, holiday status, automatic or manual 
system lead/lag control, lead system definition, compressor starts/operating hours (each), 
status of hot gas valves, evaporator heater and fan operation, run permissive status, number 
of compressors running, liquid solenoid valve status, load & unload timer status, water pump 
status. 

6. System Safeties: Shall cause individual compressor systems to perform auto shut down; 
manual reset required after the third trip in 90 minutes. System Safeties include: high 
discharge pressure, low suction pressure, high pressure switch, and motor protector. 
Compressor motor protector shall protect against damage due to high input current or 
thermal overload of windings. 

7. Unit Safeties: Shall be automatic reset and cause compressors to shut down if low ambient, 
low leaving chilled liquid temperature, under voltage, and flow switch operation. 

8. Alarm Contacts: Low ambient, low leaving chilled liquid temperature, low voltage, low 
battery, and (per compressor circuit): high discharge pressure, and low suction pressure. 

9. BAS Communications: YORKTalk 2, BACnet MS/TP, Modbus and N2 communication 
capabilities are standard. 

D. Manufacturer shall provide any controls not listed above, necessary for automatic chiller operation. 
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Mechanical Contractor shall provide field control wiring necessary to interface sensors to the chiller 
control system. 

2.06 POWER CONNECTION AND DISTRIBUTION 

A. Power Panels: 
1. NEMA 3R/12 rain/dust tight, powder painted steel cabinets with hinged, latched, and gasket 

sealed outer doors. Provide main power connection(s), control power connections, 
compressor and fan motor start contactors, current overloads, and factory wiring. 

B. Power supply shall enter unit at a single location, be 3 phase of scheduled voltage, and connect to 
individual terminal blocks per compressor. Separate disconnecting means and/or external branch 
circuit protection (by Contractor) required per applicable local or national codes. 

C. Compressor, control and fan motor power wiring shall be located in an enclosed panel or routed 
through liquid tight conduit. 

2.07 ACCESSORIES AND OPTIONS 

A. Some accessories and options supersede standard product features. Your Johnson Controls 
representative will be pleased to provide assistance. 

B. Microprocessor controlled, Factory installed Across-the-Line type compressor motor starters as 
standard. 

C. Low Ambient Control: Permits unit operation to -10°F ambient. Standard unit controls to 30°F 
ambient. 
1. High Ambient Control: Permits unit operation above 115°F ambient. 

D. Power Supply Connections: 
1. Single Point Circuit Breaker: Single point Terminal Block with Circuit Breaker and lockable 

external handle (in compliance with Article 440-14 of N.E.C.) can be supplied to isolate 
power voltage for servicing. Incoming power wiring must comply with the National Electric 
Code and/or local codes. 

E. Control Power Transformer: Converts unit power voltage to 120-1-60 (500 VA capacity). 
Factory-mounting includes primary and secondary wiring between the transformer and the control 
panel. 

F. Thermal Dispersion Flow Switch (Factory installed and wired in piping extension kit): Normally 
open, 30bar pressure rating, stainless steel 316L construction, IP67, -4°F to 158°F ambient rating. 

G. Hot Gas By-Pass: Permits continuous, stable operation at capacities below the minimum step of 
unloading to as low as 5% capacity (depending on both the unit & operating conditions) by 
introducing an artificial load on the evaporator. Hot gas by-pass is installed on only one refrigerant 
circuit. 

H. Vibration Isolation (Field installed) 

2.08 MANUFACTURER 

A. York, Trane, McQuay. 

PART 3 - EXECUTION 

MCHUGH ENGINEERING ASSOCIATES, INC. 23 64 00 - 5 



 
 

  
 

 

 

           

  
 
 

      
  

      
  

    
     

   
       

   
        

 
         

 
 
 
 

  

CUSA Chiller Replacement 
100% Bid Set 

2023 03 15 

3.01 INSTALLATION 

A. Coordinate electrical requirements with electrical contractor. Forward copy of shop drawing 
submittal to electric contractor. 

B. Install units on vibration isolation mounts with minimum 1" static deflection. Provide all necessary 
supports and dunnage necessary for mounting the units. 

C. Location: Locate chiller as indicated on drawings, including cleaning and service maintenance 
clearance per manufacturer’s instructions. Adjust and level chiller on support structure. 

D. Provide a control wiring necessary to operate the equipment as may be required by the 
manufacturer's control drawings. Furnish and install temperature sensors and flow switches. 

E. Make chilled water supply and return connections with isolation valves and coupling joints. 
F. Provide factory start-up service. Furnish report and readings made at start-up for electrical and 

capacity measurements. 
G. Protect and keep in perfect condition until accepted by the owner. Touch up nicks, abrasions, etc. 

END OF SECTION 
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DIVISION 26 - ELECTRICAL 

SECTION 26 00 00 - STANDARD CONDITIONS FOR ELECTRICAL WORK 

PART 1 - GENERAL 

1.01 REGULATIONS, CODES, STANDARDS 

A. Reference Codes, applicable sections of the following codes and standards shall be considered as 
binding to the work of this project: 
NEMA National Electrical Manufacturers' Association 
NEC National Electrical Code (NFPA 70) - 2017 Edition 
NECA National Electrical Contractors’ Association 
NEIS National Electrical Installation Standards 
EGSA Electrical Generating Systems Association 
IBC International Building Code 
NFPA National Fire Protection Association 
IEEE Institute of Electrical and Electronics Engineers 
UL Underwriter's Laboratories, Inc. 
IES Illuminating Engineering Society 
OSHA Occupational Safety and Health Administration 
ANSI American National Standards Institute 
ASTM American Society for Testing and Materials 
FM Factory Mutual 
IRI Industrial Risk Insurers 
ISO Insuring Services Office 
IPCEA Insulated Power Cable Engineers Assoc. 
ADA Americans with Disability Act 
NETA International Electrical Testing Association 

B. All local codes are to be incorporated. 
C. The latest adopted codes and latest editions of standards shall be the basis of conformance. 
D. Obtain and pay for all permits and inspections, and any associated charges. 
E. Inspection Agency Certificate of Inspection to be provided at completion of the work. Inspection by 

Middle Department Inspection Agency, Inc., or other local inspection agency. 
F. Drawings, Contract, General Conditions and Supplementary Conditions form a part of this section, 

by reference thereto and shall have the same force and effect as if printed herewith in full. Failure to 
review these sections shall not relieve the Contractor of his responsibility to fully comply with the 
terms therein. 

G. Where the contract documents are more stringent but not in conflict with the applicable codes, the 
more stringent requirements shall be followed. 

1.02 SUBMITTALS 

A. The procedure for submissions of shop drawings shall be as specified in Division 1, or as a 
minimum, as indicated below. 

B. Furnish submissions of shop drawings and samples of materials and equipment as indicated in 
these sections, on the drawings, or as directed by the architect/ engineer. Submissions will be made 
in a timely fashion such that adequate time exists to review the drawings, or material, and arrive at 
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the site in accordance with the project schedule. 
C. Submissions will not be accepted with work defined as "By Others". Identify contractor by name and 

with his approval so indicated. Submissions are required prior to purchasing, fabrication, or 
installation of any material or equipment. Submissions shall be reviewed and certified by the 
submitting contractor that they are in accordance with the project documents. 

D. When requested by the engineer, shop drawings shall be required to be submitted to designated 
agencies for review and approval prior to submission to the engineer. 

E. Contractor shall arrange and pay for all tests and inspections specified herein or required by above 
agencies and furnish required certificate of inspection to owner. 

F. Contractor shall provide performance test data and wiring diagrams of all electrical equipment. 
G. Submissions shall include warrantees by the manufacturer for equipment being provided. 

Submissions for commonly related items such as fixtures, trim, carriers, shall be combined in a 
single brochure clearly identifying all items being furnished. 

H. Shop drawings and submittals shall be checked and stamped by the contractor before submitting. 
They shall conform to measurements made at the site, the contract requirements, and shall be 
coordinated with all other trades. 

I. Specific models in catalog sheets must be identified as well as all options, voltages, phases, etc. 
identified to be clear as to what is being provided. 

J. Contractor and manufacturers shall be responsible for all physical characteristics of the equipment 
and field verify with final locations, coordinate with floor plans, confirm service access, clearances, 
confirm equipment arrangements, electrical disconnect clearances, and pathways/ travel/ access to 
the final equipment installation locations. Submission of equipment shop drawing will be deemed 
evidence of compliance with this requirement. If no shop drawing is submitted, contractor shall be 
fully responsible for a complete installation and assumes all related costs that affects the contractor 
and other trades. 

K. To aid in the preparation of submittals or shop drawings, the engineer can provide the electronic files 
for use by the contractor. The electronic files will be provided upon execution of the engineer’s 
electronic file release contract prepared specifically for this project. The electronic files will be 
released in the format used by the architect and engineer to design the project. If this file format is 
not compatible with the contractor’s needs, additional charges for providing the changes to the 
requested file format may be necessary at $150.00 per hour billable to the contractor. 

1.03 SUBSTITUTIONS 

A. Substitution of other than specified manufacturers shall not be allowed after bid date. 
B. Prior approval is required for other manufacturers. If the contractor wishes for alternate materials or 

equipment to be considered, he must submit information at least ten days prior to the bid date. If 
acceptable, an addendum will be issued allowing the contractor to utilize the approved alternate. 

C. Samples shall be provided when directed by the architect or engineer. 
D. If the contractor submits alternate equipment, manufacturers, systems, methods, or materials not 

specifically identified in the specifications, additional review and investigation time may be required 
by the engineer. If the engineer determines additional review time is required because of the 
substitution, then this will be a billable service provided by the engineer at the rate of $150.00 per 
hour. Also billable will be any redesign time and revisions to drawings should they be necessary for 
incorporation into the work. Services will be billable to the contractor making such substitutions and 
will be payable prior to approval, or rejection. 

E. If the contractor elects to submit alternate equipment, manufacturers, systems, methods, or 
materials, not specifically identified in the drawings and specifications, it is the contractor’s 
responsibility to coordinate the work with other trades and pay for any associated costs with the 
substitution or change. 

F. Contractor and manufacturers shall be responsible for all physical characteristics of the equipment 
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and field verify with final locations, coordinate with floor plans, confirm service access, clearances, 
confirm equipment arrangements, electrical disconnect clearances, and pathways/travel/access to 
the final equipment installation locations. Submission of equipment shop drawing will be deemed 
evidence of compliance with this requirement. If no shop drawing is submitted, contractor shall be 
fully responsible for a complete installation and assumes all related costs that affects the contractor 
and other trades. 

1.04 PRODUCT DELIVERY, STORAGE AND HANDLING 

A. Deliver materials and equipment in manufacturer’s original cartons or on skids. 
B. Store materials in dry enclosure out of way of work progress. 
C. Protect equipment, fixtures, and lenses after placement. 

1.05 REFERENCE 

A. Requirements established within the portions of this Project Manual titled Division 1, General 
Requirements are collectively applicable to the work of this section. 

B. Instructions to Bidders, Special Conditions and Addenda as issued are part of this specification. 
C. Electrical drawings along with all other project drawings represent the work of this Division. 
D. Drawings, Contract, General Conditions and Supplementary Conditions form a part of this section, 

by reference thereto and shall have the same force and effect as if printed herewith in full. Failure to 
review these sections shall not relieve the Contractor of his responsibility to fully comply with the 
terms therein. 

1.06 WORK SUMMARY 

A. Provide labor, materials, equipment, and supervision necessary to install complete, operating 
electrical systems as indicated on the drawings and specified herein, including all work at the site 
and within the proposed construction areas to accomplish the require work. 

B. Contractor shall provide all demolition necessary to remove, replace, repair, install new or modify 
existing work whether it be walls, floors, ceilings, structure, mechanical or electrical required to install 
his work. Contractor shall replace all work to leave in a finished condition. Pipe, conduit, ductwork, 
and wiring shall be cut back behind wall surfaces above ceilings and below floor levels so that a 
patch can be placed over the opening. 

C. Demolition: 
1. Electrical contractor shall verify all existing conditions prior to commencing work. 
2. Remove branch circuits back to the power source or the nearest device to remain active. 

Restore all circuits interrupted by the demolition work to maintain circuit continuity. 
3. Label all overcurrent protection devices made “spare” due to demolition. Update all 

panelboard directories impacted by the demolition. 
4. Relocate existing branch circuits which interfere with new construction whether specifically 

identified or not. Refer to architectural drawings for new walls, structure, millwork, etc. which 
may require existing conduit, wire, etc. to be relocated. 

5. It is the intent that power remain active in adjacent areas during the construction. Contractor 
is to modify existing wiring arrangement to comply. 

6. All equipment and appurtenances removal are to be disposed of properly. Refer to local, 
state, and federal requirements. 

D. All work shown on the drawings and not expressly mentioned in the specifications and all work 
specified but not shown on the drawings, but necessary for the proper execution of same shall be 
performed by the contractor. It is not the intent of the drawings and specifications to describe every 
feature and detail of the work. 
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E. No additions to the contract amount will be approved for any materials, equipment, or labor to 
perform additional work unless it can be clearly shown to be beyond the scope and intent of the 
drawings and specifications. 

F. Provide roof penetrations for electrical work and all associated roof work. 
G. Provide power to HVAC and plumbing equipment as necessary to have complete, operating 

systems. 
H. Provide grounding in accordance with the NEC. 
I. Base bid is to provide all feeders as copper conductors. Alternate bid is to provide all as aluminum 

conductors of equivalent current carrying capacity. 
J. Provide code required signage (i.e., NEC 110.34, NEC 700.8, and 695.4 B3). 
K. Refer to Commissioning of Systems Specification for additional scope of work. 

1.07 SITE INSPECTION 

A. Visit site, inspect, and become aware of all conditions which may affect the work. Investigate utilities, 
protection requirements for adjacent facilities, storage locations, and access to the construction 
area. 

B. Submission of a bid will be deemed evidence of being in compliance with this requirement. 
Contractor may not request additional costs for existing conditions which were evident from 
inspection of the site. 

C. Before ordering materials or commencing with any work, the contractor shall verify all measurements 
at the building. Coordination of equipment, materials, spaces, and dimensions are the responsibility 
of the contractor. 

1.08 DRAWINGS AND SPECIFICATIONS 

A. Drawings and specifications are intended to be taken as a whole and each is to supplement the 
other. It is not intended that all work must be both shown on drawings and specified in the 
specifications. 

B. An item shown on the drawings and not indicated in the specifications is to be understood to be 
required for the project. An item specified and not shown on the drawings is to be understood to be 
required for the project. 

C. If there is a conflict between the drawings and specifications it is to be understood that the more 
strict or more expensive interpretation shall govern. Also, if a conflict exists between specification 
sections or between drawing plans and details, it is to be understood that the more strict or more 
expensive interpretation shall govern. 

D. The architect’s or engineer’s interpretation of the documents shall be binding upon the contractor. If 
a question arises, the contractor shall ask for an interpretation prior to bidding and an answer shall 
be issued as an addendum to all bidders. 

E. If a question arises after bidding the architect’s and/ or engineer’s interpretation shall govern. 
F. The drawings are generally diagrammatic and necessary field coordination and adjustment must be 

provided by the contractor prior to installation. Such deviations to the work to allow for coordination 
shall be kept to a minimum and any such deviations shall be at no extra cost. 

1.09 PROGRESS SCHEDULE 

A. Provide a project schedule which shall show start, sequence of each type of work, milestone 
schedule, and completion of each type of work, with overall completion date. 

1.10 COST SCHEDULE 
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A. Provide a detailed cost breakdown indicating labor and material amounts for various types of work. 
B. AIA forms are required for this submission. 

1.11 OFFICE 

A. The contractor shall set up his job office (desk) where directed by the owner. 

1.12 STORAGE 

A. Material shall be stored only where directed by the owner. 

1.13 SANITARY 

A. The contractor will at his own expense, provide and maintain in a sanitary condition, a portable 
chemical toilet. 

B. Toilet will be located where directed by the owner. 

PART 2 - PRODUCTS 

2.01 GENERAL 

A. All materials and equipment shall be new and in present production of major manufacturers. 
B. All materials and equipment shall be in conformance with accepted trade standards as a minimum. 

Where specifications exceed any minimum standard, the specifications shall govern. 
C. Reference of equipment in the singular shall be deemed to apply to as many such items as may be 

required to complete the work. 
D. The word “provide” means “furnish and install complete, tested, and adjusted as necessary with all 

accessories, wiring methods, switching, lenses, mounting hardware, cover plates, hangers and 
supports”. 

2.02 FASTENERS AND SUPPORTS 

A. All work shall be securely fastened to building construction. 
B. Utilize toggle or machine bolts in hollow construction. 
C. Utilize machine screws for steel construction. 
D. Utilize expansion shields for masonry construction. 
E. Utilize lag bolts for wood construction. 
F. All fasteners shall be galvanized or plated with rustproof finish. 
G. Maximum load on fasteners shall be at a safety factor of 4:1 for a tested sample. 

2.03 MOTOR STARTERS AND CONTACTORS 

A. Single-phase manual motor starters with overloads shall be provided under the electrical portion of 
the work for fractional horsepower motors up to ½ HP. 

B. Polyphase motor starters and motor starters above ½ HP shall be furnished under other portions of 
the work. 

C. The starters in A, or B above shall be installed under the electrical portion of the work. 
D. Polyphase starters shall be magnetic combination type, across-the-line, electrically operated, 
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electrically held, three-pole assemblies, with arc-extinguishing characteristics, silver-to-silver 
renewable contacts, three-pole thermal bi-metallic, red “run” pilot light, individual phase protection, 
with overload heaters matched to motors installed and with four auxiliary contacts, Hand-Off-Auto 
switch, and control transformer. 

E. For single-phase motors above ½ HP provide magnetic combination, single-phase motor starters 
with overloads, non-fusible disconnect switch, red run pilot light, integral 120 volt control transformer 
with dual primary fusing, auxiliary contacts. 

F. Starters shall be as manufactured by G.E., Cutler Hammer, Siemens, Square D or Allen Bradley. 
G. Contactors shall be across-the-line, electrically operated, mechanically held three-pole assemblies 

for tungsten and ballast luminaire loads. Acceptable manufacturers: GE, Cutler Hammer, Siemens, 
Square D or Allen-Bradley. 

H. Manual motor starters without overloads in NEMA 1 enclosure equal to G. E. Type TC shall be used 
for the following load: 
1. 30 amperes or less, continuous. 
2. 1 HP or less at 120 volts 
3. 2 HP or less at 240 volts 

2.04 MANUFACTURERS’ NAMES 

A. Manufacturers’ names are included herein to establish those suppliers who may provide products for 
this project subject to the requirements of the specifications. Although a manufacturer’s name may 
appear as an acceptable supplier it is not understood that a standard product is acceptable. 
Products must also meet the technical, performance, and physical requirements of the project as 
well as being named in the specification. Any deviations from this must be acknowledged during the 
bid phase by the supplier, who shall be solely responsible for any and all costs associated with the 
application of their product(s) in the project. 

B. A design cannot be prepared which accommodates the installation of all suppliers and is not 
intended to do so. If certain modifications must be made to accommodate one particular supplier’s 
equipment it shall be considered the contractor’s responsibility to arrange for such accommodations 
and be financially responsible for same. 

PART 3 - EXECUTION 

3.01 WELDING 

A. All electric power for arc welding shall be supplied by the contractor performing the work. 

3.02 VEHICLES 

A. Vehicle access to the site will be as directed by the owner. 

3.03 RUBBISH DISPOSAL 

A. Except for items or materials identified to be reused, salvaged, reinstalled, or otherwise indicated to 
remain property of the owner or tenant, demolished materials shall become the contractor’s property 
and shall be removed, recycled, or disposed from the project site in an appropriate and legal 
manner. 

B. Burning of debris on the site shall not be permitted. All debris, refuse, and waste shall be removed 
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from the premises at regular intervals. No accumulation shall be permitted. 

3.04 WORKMANSHIP 

A. Maintain all public walks and access ways. 
B. Erect and maintain barricades, warning signs, and other protective means as may be directed by the 

owner for protection of all persons and property from injury or damage. 
C. Plug or cap open ends of piping systems and conduit. 
D. Stored materials shall be covered to prevent damage by inclement weather, sun, dust, or moisture. 
E. Protect all installed work until accepted in place by the owner. Protect luminaires. 
F. Do not install plates, covers, and other finished devices until masonry, title, and painting operations 

are complete, or protect otherwise. 
G. Protect all existing or new work from operations which may cause damage such as hauling, welding, 

soldering, painting, insulation and covering. 
H. All devices and exposed raceways are to be plumb and true. All exposed raceways in finished areas 

are to be coordinated with the architect/engineer prior to installation. 

3.05 SCAFFOLDING 

A. The contractor shall at his own expense, install, operate, protect, and maintain temporary services 
such as scaffolding, material hoists, access walks, etc., as may be required. 

3.06 SITE UTILITIES 

A. The contractor may use the existing water and electric power for temporary construction needs. 
B. The owner will direct where these services may be tapped. 
C. Those services that are used during construction, but are to remain, shall be refurbished to a new 

condition before turning back over to the owner. 

3.07 CLEAN-UP 

A. Remove all visible temporary tags or labels as well as any protective coverings and wrappings from 
fixtures and equipment. 

B. Remove all spots, stains, soil, paint, spackle, and other foreign matter from all finished work. 
C. Remove all trash and debris from the premises. 

3.08 LUBRICATION 

A. Furnish and install and maintain all required lubrication of any equipment operated prior to 
acceptance by the owner. Lubrication shall be as recommended by the equipment manufacturer. 

B. Provide one year’s supply of lubricants to owner at date of acceptance. 
C. Verify that required lubrication has taken place prior to any equipment start-up. 

3.09 EQUIPMENT START UP 

A. Verify proper installation by manufacturer or his representative. 
B. Advise the architect and engineer two days prior to actual start up. 
C. Verify proper operation. Obtain signed statement by manufacturer or his representative that 

equipment is operating within warranty requirements. Submit statement to the architect and 
engineer. 
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3.10 OPERATING INSTRUCTIONS AND MANUALS 

A. Properly and fully instruct owner’s personnel in the operation and maintenance of all systems and 
equipment. 

B. Ensure that the owner's personnel are familiar with all operations to carry on required activities. 
C. Such installation shall be for each item of equipment and each system as a whole. 
D. Provide report that instruction has taken place. Include in the report the equipment and/ or systems 

instructed, date, contractor, owners’ personnel, vendor, and that a full operating and maintenance 
manual has been reviewed. 

E. Manual shall include all instructions on operation, maintenance, repair parts list, lubrication 
requirements, brochures, catalog cuts, wiring diagrams, piping diagrams, control sequences, service 
requirements, names and addresses of vendors, suppliers, and emergency contacts. Three manuals 
shall be provided to owner. 

F. Submit manuals for review prior to operating instruction period. Manuals shall be 8 1/2" x 11" with 
hard cover, suitably bound. 

G. Provide to the owner any special tools necessary to operate any of the equipment. 

3.11 PENETRATION SEALING 

A. All penetrations of Natatorium walls, fire walls, smoke walls, and floors shall be sealed around 
conduits and wiring to prevent the flow of gases or smoke. 

B. The sealant shall be foamed in place between the conduit or wiring and the adjacent walls and floors 
with Dow/ Corning RTV foam or Fire Stop Caulk. 

C. All penetrations through roof structure shall be coordinated with other trades to minimize the 
potential for water seepage and leakage through such penetrations. 

D. When electrical boxes are located on opposite side of a fire resistance rated wall assembly are 
within 2’-0” horizontally of each other, both devices are to be wrapped with Spec Seal Putty Pads as 
manufactured by Specified Technologies, Inc., or approved equivalent. 

3.12 EQUIPMENT SETTING 

A. Furnish and install as a minimum, a 0’-4" high concrete pad beneath all floor-mounted equipment. 
B. Furnish and install as a minimum, spring vibration isolators under any equipment 10 HP and over 

and rubber-in-shear vibration isolation under all equipment less than 10 HP. 
C. Reinforce concrete with No. 4 rods 12'-0” on center, both ways. 
D. Pad to have 3/4" dowels into concrete at one per four square feet. 

3.13 INSTALLATION MOUNTING HEIGHTS 

A. To be verified by Architect, but in general shall be as follows (top of device elevation above finished 
floor): 

Lighting switches, controls: 3’-10” 
Duplex receptacles: 1’-8” 
Duplex receptacles over counters: 0’-8" above countertop 
Telephone data wall plate and 
modular jack, desk phone: 1’-8” 
Telephone, data wall plate and 
modular jack, wall phone: 3’-10” 
Special outlets: As required for equipment 
Fire alarm annunciating devices: 85" 

MCHUGH ENGINEERING ASSOCIATES, INC. 26 00 00 - 8 
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Fire alarm manual pull stations: 3’-10” 
Clock receptacles: As indicated on drawings. 
CATV wall plates and modular 
jacks: 1’-8” 
CATV wall plates and modular 
jacks mounted near ceiling: Coordinate mounting height with Architect. 
Thermostats (forward reach): 3’-10” 
Thermostats (side reach): 3’-10” 
Thermostats with lockable cover: 4’-6” 

Requirements of the Americans with Disability Act and/or ANSI A117.1 shall be met. 
B. Structural and mechanical details shall be coordinated before roughing in. 

3.14 COORDINATION 

A. Coordinate with work of other trades prior to installation. 
B. Arrange for minor variations for complete coordinated installation. Provide all necessary offsets to 

install the work and to provide clearances for other trades. 

3.15 CUTTING AND PATCHING 

A. Provide for cutting and patching for all electrical work. 
B. Patching to be performed by tradesmen skilled in that particular trade. 
C. Contractor shall patch and repair any existing openings created by the demolition work in floors, 

walls, partitions, and ceilings not being reused for the new construction. 

3.16 BALANCING AND TESTING 

A. Electrically balance connected loads in panels. 
B. The entire wiring system shall be tested to be free from grounds and faults. 
C. Identify all circuits and all phase wiring at terminations. 

3.17 EQUIPMENT FURNISHED BY OTHERS 

A. This contractor shall make final electrical connections to equipment furnished by other contractors or 
the owner. 

B. Provide electrical service, and disconnect equipment as required by code to supply such equipment. 

3.18 EXCAVATION, SHORING, PUMPING, BACKFILLING 

A. Perform all excavation required to install the work. Deposit excavated material as so not to create a 
slide hazard. 

B. Maintain excavations free of water. 
C. Backfill with clean material and pneumatically tamp in 0’-8” layers. Remove excess material, 

including rock, from site or as directed by the architect and engineer. 
D. Return to original conditions any areas disturbed for excavation. 
E. Install all work neatly, trim, and plumb with building lines. 
F. Install work in spaces allocated. 
G. Cutting and patching shall be performed by skilled tradesmen normally employed for the work 

involved. 

MCHUGH ENGINEERING ASSOCIATES, INC. 26 00 00 - 9 
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3.19 RECESSES 

A. Furnish information to the General Contractor as to sizes and locations of recesses required to 
install panels, boxes, grilles, and other equipment, and/ or devices which are to be recessed in walls. 

B. Make offsets or modifications as required to suite final locations. 

3.20 LABELING 

A. All equipment panels, controls, safety switches, and devices shall be provided with permanent black 
laminated micarta white core labels with 3/8” high letters. 

B. This shall also apply to all controllers, remote start/ stop pushbuttons, equipment cabinets, and 
wherever directed by the architect and engineer. 

C. This shall not apply to individual room thermostats, and local light switches. 

3.21 GUARANTEE 

A. All work shall be guaranteed to be free from defects for a period of one year of operation from date 
of acceptance by the owner unless otherwise specified. 

B. Guarantee shall be extended for all non-operational periods due to failure within the guarantee 
period. 

3.22 AS BUILT DRAWINGS 

A. At the completion of the work and prior to final payment, the contractor shall furnish a reproducible 
as-built drawing to the architect and engineer for approval. The drawings shall indicate all work 
installed and its actual size, and location and identify all systems installed with locations of 
concealed devices, conduit, piping and other equipment and complete wiring diagrams of all 
systems. If acceptable, the architect and engineer will submit the as-built drawings to the owner as 
record drawings. If not acceptable, the architect and engineer return the drawing to the contractor to 
make corrections as required. The contractor will resubmit for approval. 

B. The as-built drawings shall indicate measured dimensions of underground lines and other concealed 
work. 

C. To aid in the preparation of as-built drawings, the engineer can provide the electronic files for use by 
the contractor. The electronic files will be provided upon execution of the engineer’s electronic file 
release contract prepared specifically for this project. The electronic files will be released in the 
format used by the architect and engineer to design the project. If this file format is not compatible 
with the contractor’s needs, additional charges for providing the changes to the requested file format 
may be necessary at $150.00 per hour billable to the contractor. 

3.23 WORK COMPLETION 

A. The contractor shall promptly correct work rejected by the engineer or failing to conform to the 
requirements of the contract documents, whether discovered before or after Substantial Completion 
and whether or not fabricated, installed, or completed. Costs of correcting such rejected work, 
including additional testing and inspections and compensation for the engineer’s services and 
expenses made necessary thereby, shall be at the contractor’s expense. 

3.24 REQUEST FOR INFORMATION (RFI) REQUIREMENTS 

A. All RFI’s shall include the following information based on AIA Document G716: 
1. To, From, Project Name, Issue Date, RFI number in sequential order with all other trades, 

MCHUGH ENGINEERING ASSOCIATES, INC. 26 00 00 - 10 
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Requested Reply Date. 
2. Provide a description with specification and/or drawing references. 
3. Provide the senders recommendation including cost and/or schedule considerations. 
4. Provide receiver’s reply space. 
5. Note an RFI reply is not an authorization to proceed with the work involving additional 

cost/time. 

3.25 SHOP DRAWING REQUIREMENTS 

A. The following is a list of required shop drawings for this project. 

ELECTRICAL DATE 
REC’D 

ACTION DATE 
REC’D 

ACTION 

Basic Materials and Equipment (Section 26 
05 00 and 26 27 00) 

High Voltage Cable and Equipment 

Fusible Switchboard (Section 26 24 13) 

Panelboards (Section 26 24 16) 

Bus Duct (Section 26 25 00) 

Safety Switches - (Section 26 28 16) 

Automatic Transfer Switch (Section 26 36 23) 

Secondary Unit Substation (Section 26 11 16) 

Packaged Meter Centers (Section 26 27 13) 

Transformers (Section 26 22 00) 

Surge Suppression (Section 26 43 13) 

Lighting (Section 26 50 00 and 26 09 00) 

Lightning Protection (Section 26 41 13) 

Emergency Power System (Section 26 30 00) 

Static Uninterruptible Power Supply (Section 
26 33 53) 

Fire Alarm and Detection Systems (Section 
28 30 00) 

Low Voltage Systems (CCTV, Security, 
DATA, Phone Entry, etc.) 

As-Builts 

Warranties 

MCHUGH ENGINEERING ASSOCIATES, INC. 26 00 00 - 11 
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ELECTRICAL DATE 
REC’D 

ACTION DATE 
REC’D 

ACTION 

Maintenance Manuals 

Instructions 

Ground Test 

END OF SECTION 
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SECTION 26 01 26 - EXISTING EQUIPMENT TO BE REUSED 

PART 1 - GENERAL 

1.01 REFERENCE 

A. Refer to section 26 00 00 for requirements which are applicable to this section. 
B. Refer to National Electrical Testing Association Standards, particularly NETA MTS-1997 and NETA 

ATS-1999. 

1.02 WORK INCLUDED 

A. Provide all labor, material, equipment, and supervision necessary to refurbish existing equipment as 
specified herein and place into operation. 

B. All work and accessories required to perform the intended work is to be included in the scope of 
work. 

1.03 QUALITY ASSURANCE 

A. Verify that all equipment is installed in accordance with the manufacturer's recommendations. 
B. Install systems and equipment in accordance with current applicable codes. 
C. Provide adequate supervision of labor force to see that installations are complete and correct. 
D. Testing Agency’s Field Supervisor and/ or Technicians are to be certified according to NETA 

ETT-2000. 

1.04 SCOPE 

A. It is the intent to totally refurbish existing equipment to as-new operating condition and efficiency. All 
parts to be made operable, corrosion removed, repainted, adjusted, cleaned, lubricated, and 
repaired as necessary. 

B. Schedule outages with owner to minimize downtown. Have parts and supplies for repairs available 
beforehand. 

PART 2 - PRODUCTS 

2.01 PARTS 

A. Replacement parts shall be manufactured by the original equipment supplier or approved substitute. 
Any substitute shall be submitted to the engineer for approval prior to use. 

PART 3 - EXECUTION 

MCHUGH ENGINEERING ASSOCIATES, INC. 26 01 26 - 1 
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3.01 PANELBOARDS, SWITCHBOARDS, LOAD CENTERS 

A. Visually inspect enclosures, bus, and all cable terminations. Report signs of cable overheating, 
insulation degradation, excessive moisture, rust, etc. 

B. Clean, wire-brush, and paint all corroded and rusted areas with Rustoleum/ Gavanoleum to match 
existing. 

C. Undo cable terminations, as necessary. Clean with approved electrical cleaner and reconnect to 
manufacturer’s recommended torque. 

D. Replace existing overcurrent protection devices with new devices of similar kAIC ratings. This 
applies to all overcurrent protection devices rated 100 Amps, or less, and more than 20 years old. 

E. Switchboard fused switches are to be cycled on/ off several times to ensure operability. Lubricate 
pivot point(s) as necessary, and/ or as recommended by the manufacturer. 

F. Provide fuse clamps for each fused switchboard switch exceeding 100 Amps. 

3.02 SAFETY SWITCHES 

A. Visually inspect enclosure, bus, or cable terminations. Report signs of cable overheating, insulation 
degradation, excessive moisture, rust, etc. 

B. Clean, wire-brush, and paint all corroded and rusted areas with Rustoleum/ Gavanoleum to match 
existing. 

C. Cycle switch(es) on/ off to ensure operability. Lubricate pivot point(s) as necessary as recommended 
by manufacturer. 

D. Replace switch as necessary. 

END OF SECTION 
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SECTION 26 05 00 - FIRE-STOPPING 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Refer to section 26 00 00 for requirements which are applicable to this section. 
B. Refer to International codes. 
C. Section includes: 

1. Through-penetration fire stops and smoke-stops for all fire-rated bearing and non-bearing 
wall and floor assemblies, both blank (empty) and those accommodating penetrating items 
such as cables, conduits, pipes, ducts, etc. 

1.02 REFERENCES 

A. American Society for Testing and Materials Standards (ASTM): 
1. ASTM E84: Standard Test Method for Surface Burning Characteristics of Building Materials. 
2. ASTM E814: Standard Test method for Fire Tests of Through-Penetration Fire Stops. 

B. Underwriters Laboratories, Inc.: 
1. UL 723 Surface Burning Characteristics of Building Materials 
2. UL 1479 Fire Tests of Through-Penetration Fire Stops. 

C. UL Fire Resistance Directory: 
1. Through Penetration Fire Stop Devices (XHJI) 
2. Fire Resistive Ratings (BXUV) 
3. Through Penetration Fire Stop Systems (XHEZ) 
4. Fill, Void, or Cavity Material (XHHW) 

1.03 DEFINITIONS 

A. FIRE-STOPPING: The use of a material or combination of materials in a fire rated structure (wall or 
floor) where it has been breached to restore the integrity of the fire rating on that wall or floor. 

B. SYSTEM: The use of a specific fire stop material or combination of materials in conjunction with a 
specific wall or floor construction type and a specific penetrant(s), constitutes a “System.” 

C. BARRIER: Any bearing or non-bearing wall or floor that has an hourly fire and smoke rating. 
D. THROUGH-PENETRATION: Any penetration of a fire-rated wall or floor that completely breaches 

the barrier. 
E. MEMBRANE-PENETRATION: Any penetration in a fire rated wall that breaches only one side of the 

barrier. 
F. CONSTRUCTION GAPS: any gap, joint, or opening, whether static or dynamic, where the top of a 

wall may meet a floor; wall-to-wall applications; edge-to-edge floor configurations; floor-to-exterior 
wall; or any linear breach in a rated barrier. Where movement is required, the fire stopping system 
must comply with UL2079 for dynamic joints. 

1.04 SUBMITTALS 

NOTE: A “Certificate of Conformance” from the manufacturers listed in Section “2.02 ACCEPTABLE 
MANUFACTURERS,” is required with the “Submittal Package” to ensure that the material selected meets all 
of the criteria of this specification as set forth in Section “1.05 QUALITY ASSURANCE.” 

MCHUGH ENGINEERING ASSOCIATES, INC. 26 05 00 - 1 
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A. Submit manufacturer’s product literature for each type of fire-stop material to be installed. Literature 
shall indicate product characteristics, typical uses, performance and imitation criteria, and test data. 
Submittal shall comply with Section 26 00 00. 

B. Material Safety Data Sheets (MSDS): Submit MSDS for each fire-stop product. 
C. UL Tested Systems: Submit drawings showing typical installation details for the methods of 

installation. Indicate which fire-stop materials will be used and thickness(es) for different hourly 
ratings. 

D. Engineering Judgments: Submit manufacturer’s drawings for all non-standard applications where no 
UL tested system exists. All drawings must indicate the “Tested” UL system upon which the 
judgment is based to assess the relevance of the judgment to some, known performance. 

E. Submit manufacturer’s installation procedures for each type of product. 
F. Approved Applicator: Submit document from manufacturer wherein manufacturer recognizes the 

installer as qualified or submit a list of past projects to demonstrate capability to perform intended 
work. 

G. Upon completion, installer shall provide written certification that materials were installed in 
accordance with the manufacturer’s installation instructions and details. 

1.05 QUALITY ASSURANCE 

A. Fire-stopping systems (materials and design): 
1. Shall conform to both Flame (F) and Temperature (T) ratings as required by local building 

codes and as tested by nationally accepted test agencies per ASTM E814 or UL 1479 fire 
tests in a configuration that is representative of field conditions. 
a. The F rating must be minimum of one hour but not less than the fire resistance rating 

of the assembly being penetrated. T rating when required by code authority shall be 
based on measurement of the temperature rise on penetrating item(s). The fire test 
shall be conducted with a minimum positive pressure differential of 0.01 inches of 
water column. 

2. For joints, must be tested to UL 2079 with movement capabilities equal to those of the 
anticipated conditions. 

B. Fire-stopping materials and systems must be capable of closing or filling through openings created 
by: 
1. The burning or melting of combustible pipes, cable jacketing, or pipe insulation materials, or. 
2. Deflection of sheet metal due to thermal expansion (electrical and mechanical duct work). 

C. Fire-stopping material shall be asbestos and lead-free and shall not incorporate nor require the use 
of hazardous solvents. 

D. Fire-stopping sealants must be flexible, allowing for normal pipe movement. 
E. Fire-stopping materials shall not shrink upon drying as evidenced by cracking or pulling back from 

contact surfaces. 
F. Fire-stopping materials shall be moisture resistant and may not dissolve in water after curing. 
G. All fire-stopping materials shall be manufactured by one manufacturer (to the maximum extent 

possible). 
H. Installation of fire-stopping systems shall be performed by a contractor (or contractors) trained or 

approved by the fire-stop manufacturer. 
I. Material used shall be in accordance with the manufacturer’s written installation instructions. 

1.06 PRODUCT DELIVERY, STORAGE AND HANDLING 

A. Deliver material in the manufacturer’s original, unopened containers or packages with the 
manufacturer’s name, product identification, lot number, UL label and mixing and installation 
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instructions as applicable. 
B. Store materials in the original, unopened containers or packages and under conditions 

recommended by the manufacturer. 
C. All fire-stop materials will be installed prior to expiration of shelf life. 

1.07 PROJECT CONDITIONS 

A. Conform to manufacturer’s printed instructions for installation and when applicable, curing in 
accordance with temperature and humidity. Conform to ventilation and safety requirements. 

B. Contractor shall verify the condition of the substrates before starting work. 
C. Weather Conditions: Do not proceed with installation of fire-stop materials when temperatures fall 

outside the manufacturer’s suggested limits. 
D. Care shall be taken to ensure that fire-stopping materials are installed so as not to contaminate 

adjacent surfaces. 

1.08 SEQUENCING 

A. Schedule fire-stopping after installation of penetrants but prior to concealing the openings. 
B. Fire-stopping shall precede gypsum board finishing. 

1.09 PROTECTION 

A. Where fire-stopping is installed at locations which will remain exposed in the completed work, 
provide protection as necessary to prevent damage to adjacent surfaces and finishes, and protect as 
necessary against damage from other construction activities. 

PART 2 - PRODUCTS 

2.01 GENERAL 

A. Fire-stopping materials and systems shall meet the requirements specified herein. 
B. Architect must approve in writing any alternates to the materials and system specified herein. 
C. All fire-stop products and systems shall be designed and installed so that the basic sealing system 

will allow the full restoration of the thermal and fire resistance properties of the barrier being 
penetrated with minimal repair if penetrants are subsequently removed. 

D. For applications where combustible penetrants are involved, i.e., insulated, and plastic pipe, a 
suitable intumescent material must be used. 

2.02 ACCEPTABLE MANUFACTURERS 

NOTE: Inclusion of materials in this specification does not indicate that the listed products have been 
evaluated for conformance to this specification. Therefore, the user/ contractor must certify in the submittal 
package, with a “Certificate of Conformance” from the manufacturers listed below, that the material selected 
meets all of the criteria set forth in Section “1.05 QUALITY ASSURANCE” of this specification. 

A. Specified Technologies, Inc. /GE Pensil® (STI), Somerville, NJ 08876, Phone: (800) 992-1180. 
B. 3M Fire Protection Products, St. Paul, MN 
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2.03 MATERIALS 

A. Intumescent Fire-stop Sealants and Caulks: 
1. STI SpecSeal SSS100 
2. 3M Fire Barrier Caulk CP25WB+ 

B. Latex Fire-stop Sealant 
1. STI SpecSeal LC150 Sealant 

C. Elastomeric Water-Based Sealant 
1. STI SpecSeal ES100 Elastomeric Sealant 

D. Silicone Fire-stop Sealants and Caulks: 
1. STI SpecSeal Pensil 300 
2. 3M Fire Barrier Silicone Sealants 

E. Fire-stop Putty: 
1. STI SpecSeal Fire-stop Putty Bars and Pads 
2. 3M Fire Barrier Moldable Putty 

F. Fire-stop Collars: 
1. STI Spec Seal Fire-stop Collars 
2. 3M Fire Barrier PPD’s. 

G. Wrap Strips: 
1. SpecSeal Wrap Strip 
2. 3M Fire Barrier FS195 Wrap Strip. 

H. 2-Part Silicone Fire-stop Foam: 
1. STI SpecSeal Pensil 200 
2. 3M Fire Barrier 2001 Silicone Foam. 

I. Fire-stop Mortar: 
1. STI SpecSeal Mortar. 

J. Fire-stop Pillows: 
1. STI SpecSeal Pillows 

K. Elastomeric Spray: 
1. STI SpecSeal AS Elastomeric Spray 

L. Composite Board: 
1. 3M Barrier Sheet Material 

M. Accessories: 
1. Forming/Damming Materials: Mineral fiberboard or other type as per manufacturer 

recommendation. 

PART 3 - EXECUTION 

CONDITIONS REQUIRING FIRE-STOPPING 

A. General: 
1. Provide fire-stopping for conditions specified whether fire-stopping is indicated or not, and if 

indicated, whether such material is designed as insulation, safing, or otherwise. 
B. Through-Penetrations: 

1. Fire-stopping shall be installed in all open penetrations and in the annular space in all 
penetrations in any bearing or non-bearing fire-rated barrier. 

C. Membrane-Penetrations: 
1. Where required by code, all membrane-penetrations in rated walls shall be protected with 
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fire-stopping products that meet the requirements of third-party time/ temperature testing. 
D. Construction Joints/ Gaps: 

1. Fire Stopping shall be provided: 
a. Between the edges of floor slabs and exterior walls. 
b. Between the tops of walls and the underside of floors 
c. In the control joint in masonry walls and floors 
d. In expansion joints. 

E. Smoke-Stopping: 
1. As required by the other Sections, smoke-stops shall be provided for through-penetrations, 

membrane-penetrations, and construction gaps with a material approved and tested for such 
application. 

3.02 EXAMINATION 

A. Examine the areas and conditions where fire-stops are to be installed and notify the architect of 
conditions detrimental to the proper and timely completion of the work. Do not proceed with work 
until unsatisfactory conditions have been corrected by the contractor in a manner acceptable to the 
architect. 

B. Verify that environmental conditions are safe and suitable for installation of fire-stop products. 
C. Verify that all pipe, conduit, cable, and other items which penetrate fire-rated construction have been 

permanently installed prior to installation of fire-stops. 

3.03 INSTALLATION 

A. General: 
1. Installation of fire-stops shall be performed by an applicator/ installer qualified and trained by 

the manufacturer. Installation shall be performed in strict accordance with manufacturer’s 
detailed installation procedures. 

2. Apply fire-stops in accordance with fire test reports, fire resistance requirements, acceptable 
sample installations, and manufacturer’s recommendations. 

3. Unless specified and approved, all insulation used in conjunction with through-penetrants 
shall remain intact and undamaged and may not be removed. 

4. Seal holes and penetrations to ensure an effective smoke seal. 
5. In areas of high traffic, protect fire-stopping materials from damage. If the opening is large, 

install fire-stopping materials capable of supporting the weight of a human. 
6. Insulation types specified in other sections shall not be installed in lieu of fire-stopping 

material specified herein. 
7. All combustible penetrants (e.g., non-metallic pipes or insulated metallic pipes) shall be 

fire-stopped using products and systems tested in a configuration representative of the field 
condition. 

B. Dam Construction: 
1. When required to properly contain fire-stopping materials within openings damming or 

packing materials may be utilized. Combustible damming material must be removed after 
appropriate curing. Non-combustible damming materials may be left as a permanent 
component of the fire-stop system. 

3.04 FIELD QUALITY CONTROL 

1. Prepare and install fire-stopping systems in accordance with manufacturer’s printed 
instructions and recommendations. 

2. Follow safety procedures recommended in the Material Safety Data Sheets. 
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3. Finish surfaces of fire-stopping which are to remain exposed in the completed work to a 
uniform and level condition. 

4. All areas of work must be accessible until inspection by the applicable Code Authorities. 
5. Correct unacceptable fire-stops and provide additional inspection to verify compliance with 

this specification. 

3.05 CLEANING 

1. Remove spilled and excess materials adjacent to fire-stopping without damaging adjacent 
surfaces. 

2. Leave finished work in neat, clean condition with no evidence of spill overs or damage to 
adjacent surfaces. 

END OF SECTION 
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SECTION 26 05 26 - GROUNDING AND BONDING SYSTEMS: GENERAL 

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. This Section includes grounding of electrical systems and equipment. Grounding requirements 
specified in this Section may be supplemented by special requirements of system described in other 
Sections. 

B. Related Sections include the following: 
1. 26 41 13 - LIGHTNING PROTECTION for additional grounding and bonding materials. 

1.03 SUBMITTALS 

A. Product Data - For the following: 
1. Ground rods. 
2. Chemical rods. 

1.04 Qualification Data: For firms and persons specified in 1.05 QUALITY ASSURANCE Article. 

A. Field Test Reports: Submit written test reports to include the following: 
1. Test procedures used. 
2. Test results that comply with requirements. 
3. Results of failed tests and corrective action taken to achieve test results that comply with 

requirements. 

1.05 QUALITY ASSURANCE 

A. Testing Agency Qualifications: Testing agency as defined by OSHA in 29 CFR 1910.7 or a member 
company of the International Electrical Testing Association and that is acceptable to authorities 
having jurisdiction. 
1. Testing Agency’s Field Supervisor: Person currently certified by the International Electrical 

Testing Association to supervise on-site testing specified in PART 3 - EXECUTION. 
B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, Article 

100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use. 
1. Comply with UL 467. 

C. Comply with NFPA 780 and UL 96 when interconnecting with lightning protection system. 

PART 2 - PRODUCTS 

2.01 MANUFACTURERS 
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A. Manufacturers: Subject to compliance with requirements, provide products by one of the following: 
1. Grounding Conductors, Cables, Connectors, and Rods: 

a. Chance/ Hubbell 
b. Copperweld Corp. 
c. Erico Inc.; Electrical Products Group. 
d. Framatome Connectors/Burndy Electrical 
e. Galvan Industries, Inc. 
f. Ideal Industries, Inc. 
g. Kearney/ Cooper Power Systems. 
h. Korns: C.C. Korns Co.; Division of Robroy Industries. 
i. Lyncole XIT Grounding. 
j. O-Z/Gedney Co.; a business of the EGS Electrical Group.\ 
k. Raco, Inc.; Division of Hubbell. 
l. Salisbury: W.H. Salibury & Co. 
m. Superior Grounding Systems, Inc. 
n. Thomas & Betts, Electrical 

2.02 GROUNDING CONDUCTORS 

A. For insulated conductors, comply with Section 26 27 00. 
B. Material: Aluminum, copper-clad aluminum, and copper. 
C. Equipment Grounding Conductors: Insulated with green-colored insulation. 
D. Isolated Ground Conductors: Insulated with green-colored insulation with yellow stripe. On feeders 

with isolated ground, use colored tape, alternating bands of green and yellow tape to provide a 
minimum of three bands of green and two band of yellow. 

E. Grounding Electrode Conductors: Stranded cable. 
F. Underground Conductors: Bare, tinned, stranded, unless otherwise indicated. 
G. Bare Copper Conductors: Comply with the following: 

1. Solid Conductors: ASTM B 3. 
2. Assembly of stranded Conductors: ASTM B8. 
3. Tinned Conductors: ASTM B33. 

H. Copper Bonding Conductors: As follows: 
1. Bonding Cable: 28 kcmil, 14 strands of #17 AWG copper conductor, 1/4” Ø. 
2. Bonding Conductor: #4 or #6 AWG, stranded copper conductor. 
3. Bonding Jumper: Bare copper tape, braided bare copper conductors, terminated with copper 

ferrules: 1-5/8" wide and 1/16" thick. 
4. Tinned Bonding Jumper: Tinned-copper tape, braided copper conductors, terminated with 

copper ferrules: 1-5/8" wide and 1/16" thick. 
I. Aluminum Bonding Conductors: As follows: 

1. Bonding Cable: 10 strands of #14 AWG aluminum conductor 1/4" Ø. 
2. Bonding Conductor: #4 or #6 AWG, stranded aluminum conductor. 
3. Bonding Jumper: Aluminum tape, braided bare aluminum conductors, terminated with 

aluminum ferrules: 1-5/8" wide and 1/16" thick. 
J. Ground Conductor and Conductor Protector for Wood Poles: As follows: 

1. #4 AWG aluminum, soft-drawn copper conductor. 
2. Conductor Protector: Half-round PVC or wood molding. If wood, use pressure-treated fir, 

cypress, or cedar. 
K. Grounding Bus: Bare, annealed copper bars of rectangular cross section, with insulators. 
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2.03 CONNECTOR PRODUCTS 

A. Comply with IEEE 837 and UL 467; listed for use for specific types, sizes and combinations of 
conductors and connected items. 

B. Bolted Connectors: Bolted-pressure type connectors, or compression type. 
C. Welded Connectors: Exothermic-welded type, in kit form, and selected per 

2.04 GROUNDING ELECTRODES 

A. Ground Rods: Copper-clad steel. 
B. Ground Rods: Section type; copper-clad steel. 

1. Size: 5/8” Ø. 
C. Chemical Electrodes: Copper tube, straight or L-shaped, filled with nonhazardous chemical salts, 

terminated with a #4/0 bare conductor. Provide backfill material recommended by manufacturer. 

PART 3 - EXECUTION 

3.01 APPLICATION 

A. Use only copper conductors for both insulated and bare grounding conductors in direct contact with 
earth, concrete, masonry, crushed stone, and similar materials. 

B. In raceways, use insulated equipment grounding conductors. 
C. Exothermic-Welded Connections: Use for connections to structural steel and for underground 

connections, except those at test wells. 
D. Equipment Grounding Conductor Terminations: Use bolted pressure clamps. 
E. Grounding Bus: Install in electrical and telephone equipment rooms, in rooms housing service 

equipment, and elsewhere as indicated. 
1. Use insulated spacer; space 0’-1” from wall and support from wall 0’-6” above finished floor, 

unless otherwise indicated. 
2. At doors, route the bus up to the top of the door frame, across the top of the doorway, and 

down to the specified height above the floor. 
F. Underground Grounding Conductors: Use tinned copper conductor, #2/0 AWG minimum. Bury at 

least 2’-0” below grade or bury 1’-0” above duct bank when installed as part of the duct bank. 

3.02 EQUIPMENT GROUNDING CONDUCTORS 

A. Comply with NFPA 70, Article 250, for types, sizes, and quantities of equipment grounding 
conductors, unless specific types, larger sizes, or more conductors than required by NFPA 70 are 
indicated. 

B. Install equipment grounding conductors in all feeders and circuits. 
C. Install insulated equipment grounding conductor with circuit conductors for the following items, in 

addition to those required by NEC: 
1. Feeders and branch circuits. 
2. Single-phase motor branch circuits. 
3. Three-phase motor branch circuits. 

D. Busway Supply Circuits: Install insulated equipment grounding conductor from the grounding bus in 
the switchgear, switchboard, or distribution panel to equipment grounding bar terminal on busway. 
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E. Bond metal parts, motor frames, fittings, plumbing pipes, drains, metal conduit, metal surfaces within 
5'-0”, and all electrical devices and controls within 5'-0”. 

F. Motors shall be grounded by means of a grounding conductor in the same raceway with the motor 
feeder connected to the grounding bushing at the motor terminal box and the ground bus in the 
motor control center or to the incoming conduit grounding bushing of an individually mounted motor 
starter. 

3.03 INSTALLATION 

A. Grounding Conductors: Route along shortest and straightest paths possible, unless otherwise 
indicated. Avoid obstructing access or placing conductors where they may be subjected to strain, 
impact, or damage. 

B. Bonding Straps and Jumpers: Install so vibration by equipment mounted on vibration isolation 
hangers and supports is not transmitted to rigidly mounted equipment. Bond straps directly to the 
basic structure taking care not to penetrate any adjacent parts. Install straps only in locations 
accessible for maintenance. 

3.04 CONNECTIONS 

A. General: Make connections so galvanic action or electrolysis possibility is minimized. Select 
connectors, connection hardware, conductors, and connection methods so metals in direct contact 
will be galvanically compatible. 
1. Use electroplated or hot-tin-coated materials to ensure high conductivity and to make contact 

points closer to order of galvanic series. 
2. Make connections with clean, bare metal at points of contact. 
3. Make aluminum-to-steel connections with stainless-steel separators and mechanical clamps. 
4. Make aluminum-to-galvanized steel connections with tin-plated copper jumpers and 

mechanical clamps. 
5. Coat and seal connections having dissimilar metals with inert material to prevent future 

penetration of moisture to contact surfaces. 
B. Exothermic-Welded Connections: Comply with manufacturer's written instructions. Welds that are 

puffed up or that show convex surfaces indicating improper cleaning are not acceptable. 
C. Equipment Grounding Conductor Terminations: For #8 AWG and larger, use pressure-type 

grounding lugs. #10 AWG and smaller grounding conductors may be terminated with winged 
pressure-type connectors. 

D. Noncontact Metal Raceway Terminations: If metallic raceways terminate at metal housings without 
mechanical and electrical connection to housing, terminate each conduit with a grounding bushing. 
Connect grounding bushings with a bare grounding conductor to grounding bus or terminal in 
housing. Bond electrically non-continuous conduits at entrances and exits with grounding bushings 
and bare grounding conductors, unless otherwise indicated. 
1. Tighten screws and bolts for grounding and bonding connectors and terminals according to 

manufacturer's published torque-tightening values. If manufacturer's torque values are not 
indicated, use those specified in UL 486A. 

E. Compression-Type Connections: Use hydraulic compression tools to provide correct circumferential 
pressure for compression connectors. Use tools and dies recommended by connector manufacturer. 
Provide embossing die code or other standard method to make a visible indication that a connector 
has been adequately compressed on grounding conductor. 

F. Moisture Protection: If insulated grounding conductors are connected to ground rods or grounding 
buses, insulate entire area of connection and seal against moisture penetration of insulation and 
cable. 
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3.05 FIELD QUALITY CONTROL 

A. Testing: Engage a qualified testing agency to perform the following field quality-control testing: 
1. After installing grounding system but before permanent electrical circuitry has been 

energized, test for compliance with requirements. 
2. Test completed grounding system at each location where a maximum ground-resistance 

level is specified, at service disconnect enclosure grounding terminal, and at ground test 
wells. Measure ground resistance not less than two full days after the last trace of 
precipitation, and without the soil being moistened by any means other than natural drainage 
or seepage and without chemical treatment or other artificial means of reducing natural 
ground resistance. Perform tests, by the fall-of-potential method according to IEEE 81. 
(Ensure that the test is performed with all ground-to-neutral bands broken. The grounding 
system must be completely isolated for the test to be valid.) 

3. Excessive Ground Resistance: If resistance to ground exceeds specified values, notify 
Engineer promptly and include recommendations to reduce ground resistance. 

END OF SECTION 
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SECTION 26 27 00 - BASIC MATERIALS AND EQUIPMENT FOR METAL 
RACEWAY SYSTEMS 

PART 1 - GENERAL 

1.01 REFERENCE 

A. Refer to Section 26 00 00 for additional requirements of this section. 
B. Refer to NECA 1-2000 for general installation requirements. 

1.02 SUBMITTALS 

A. Submit shop drawings and manufacturer’s catalog sheets of all specified items unless waived by the 
engineer. 

B. Submit switches and receptacles as a minimum. 

PART 2 - PRODUCTS 

2.01 RIGID METAL CONDUIT (GRS) 

A. Material; Steel, Zinc coated Federal Specification WW-C-581d, ANSI C801. 
B. Fittings; Malleable iron, Threaded 
C. NEC; Article 344 
D. Application; Indoor, above ground, enamel coated, all occupancies not subject to severe corrosive 

influences. 
E. Manufacturer; Hubbell, Allied Tube and Conduit Corp. or approved equal. 

2.02 ELECTRICAL METALLIC TUBING (EMT) 

A. Material; Galvanized steel, U.L. labeled, Federal Specification ANSI C80.3. 
B. Fittings; Threadless compression type for up to 1-1/ 4", set screw for 1-1/ 2" and larger. Installation in 

accordance with Article 358 of the National Electrical Code and U.L. general information card 
#FJMX. 

C. NEC; Article 358 
D. Application; Exposed and concealed work not subject to physical damage. 
E. Manufacturer; Hubbell, Allied Tube and Conduit Corp. or approved equal. 

2.03 FLEXIBLE METAL TUBING (FMT) 

A. Material; Hot dipped galvanized interlocking convolutions of steel tape in circular cross section. 
Federal Specification AA-55810 

B. Fittings; Hot dipped galvanized steel 
C. NEC; Article 344 
D. Application; All areas other than wet locations, hoistways, hazardous locations, below ground, and 

areas with exposure to oil, gasoline, or other materials having an adverse effect on rubber. 
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E. Manufacturer; Electri-flex Company Liquatite Type BR, Hubbell, Allied Tube and Conduit Corp., 
AFC. 

2.04 RIGID NON-METALLIC CONDUIT (SCHEDULE 40 PVC) 

A. Material; U.L. 651, ANSI/ NEMA TC-2, Federal Military Specification WC-1094A, 90 °C wire rated 
and sunlight resistant. 

B. Fittings; PVC, same as above. 
C. NEC; Article 352 
D. Application; In walls, floors, ceilings, wet locations, underground, and locations subject to severe 

corrosive influences. 
E. Manufacturer; Carlon Schedule 40 electrical conduit or approved equal. 

2.05 LIQUATITE FLEXIBLE METAL CONDUIT 

A. Material: Hot dipped galvanized interlocking convolutions of steel tape in circular cross section with 
PVC jacket. 

B. Fittings: Hot dipped galvanized steel. 
C. NEC Article 350 (LFMC) 
D. Application: All areas other than elevator hoistways, hazardous locations and where subject to 

physical damage. 
E. Manufacturers: Electriflex Company Liquatite Type LT, Hubbell, Allied Tube and Conduit Corp., 

AFC. 

2.06 CONDUCTORS 

A. Type; THHN, 98% conductivity copper, 600-volt, dry locations. Type THWN for wet locations. 
Conductors shall be U.L. listed. 

B. Equipment terminations for circuits rated 100 Amps or less (#14 AWG - #2 AWG) shall be rated 60 
°C (140 °F). Equipment termination for circuits rated over 100 Amps (#1 or larger) shall be rated 75 
°C (167 °F). Refer to NEC for allowable exceptions. 90 °C (194 °F) rated conductors shall be used 
as indicated on the drawings or as indicated within these specifications. 

C. Solid copper conductors for #10 and #12 wire size. #8 and larger are to be stranded copper. 
D. Separate green ground conductor for all circuits including branch, homerun, and feeders. 
E. All conductors shall be color coded as follows: 

120/ 208 Volt Systems 
Phase A Black 
Phase B Red 
Phase C Blue 
Neutral Grey or Natural White 

277/ 480 Volt Systems 
Phase A Brown 
Phase B Orange 
Phase C Yellow 
Neutral Grey or Natural White 

F. Minimum size conductor shall be #12 AWG except that #14 AWG shall be used for control wiring. All 
circuit conductors shall be run in the same raceway system. 

G. A grounding conductor shall be provided to each electrical device in accordance with the National 
Electrical Code. 

H. Conductor sizes are to be as indicated on the drawings and/ or as specified in this specification. 
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I. Conductors are not to be installed in raceways until construction is advanced to allow conductors to 
be installed completely without damage to conductors and there is not possibility of water or other 
contaminants entering the raceway system. Conductors shall be installed between convenient 
terminating points. 

J. An approved pulling compound shall be used to assist in pulling of conductors. 
K. Aluminum Alloy Conductors for Distribution Feeder Applications: 

1. Distribution feeder conductor’s sizes #6 AWG to 1000 Kcmil may be copper (Base Bid) or 
aluminum alloy (Alternate). Aluminum alloy conductors are to be compact standard 
conductors of a recognizable Aluminum Association 8000 Series aluminum alloy conductor 
material (AA-8000 series alloy). AA-8000 series alloy conductor must be Alcan Cable 
Stabiloy or approved equal. 

2. Compliance with the elongation requirement per Table 10.1 of UL Standard 1581 for 
stranded AA-8000 series aluminum alloy conductors shall be determined on wires taken from 
the conductor after stranding by manufacturer. 

3. Insulation: 
a. For use in raceways: Type XHHW-2, temperature rating 90 °C. 
b. For use in cable trays: Sizes #1/ 0 AEG and larger. Type XHHW-2, temperature 

rating 90o C and marked: “SUN RES”, “VW-1"”, “GASOLINE AND OIL-RESISTANT 
II”, “FOR CT USE”. 

L. Manufacturers: Alpha Wire, Southwire, Tamaqua Cable, Triangle Wire & Cable, American Insulated 
Wire, BICC or General Cable. 

2.07 OUTLET AND SWITCH BOXES 

A. Material; Galvanized steel with knockouts to suit raceway system. 
B. Manufacturer; Crouse Hinds Co., Steel City Div., Raco Inc., or approved equal. 

2.08 WALL PLATES - METAL- COMMERCIAL SPECIFICATION GRADE 

A. Wall plates shall be standard size, metal, commercial grade. 
B. Plates shall be provided for all switches, receptacles, blanks, telephone, and special purpose outlets. 
C. Plates must be of modern design having rounded edges and corners and be complete with 

color-matched mounting screws. 
D. Plates must be of one design throughout the building and shall conform to UL, CSA, and NEMA 

standards. 
E. Engraving shall be done by plate manufacturer in accordance with the schedule. 
F. Acceptable Manufacturers: Cooper Wiring Devices, Pass & Seymour, Hubbell, Leviton. 

2.09 WALL PLATES - STAINLESS STEEL - TYPE 302 - CORROSIVE/ DAMPNESS/ FOOD SERVICE 
DUTY 

A. Wall plates shall be Pass and Seymour Sierra Series “S”, Type 430 Stainless Steel, or “S-N” line 
Type 302 Stainless Steel or equal and will conform to UL and NEMA standards. 

B. Plates must be provided for all switches, receptacles, blanks, telephone and special purpose outlets. 
C. Plates shall be of a modern design, having rounded edges and corners and be complete with 

finish-matching mounting screws. 
D. Engraving shall be done by plate manufacturer in accordance with the schedule. 
E. Plates must be of one design throughout the building. 
F. Acceptable Manufacturers: Cooper Wiring Devices, Pass & Seymour, Hubbell, and Leviton. 
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2.10 RECEPTACLES - STANDARD DUTY - COMMERCIAL/ SPECIFICATION GRADE 

A. All thermoplastic nylon body construction. 
B. Impact-resistant nylon face. 
C. One-piece triple-wipe brass power contact. 
D. Available with side and back wire capable of accepting #14 - #10 AWG copper or copper-clad wire. 
E. Terminal compartments isolated from each other for positive conductor containment. 
F. Automatic grounding clip assures grounding to metallic boxes. 
G. Easily accessible break off tabs to facilitate split circuit wiring. 
H. Plated steel strap for corrosion resistance. 
I. Combination Phillips/ slotted head screws backed out for ease of installation. 
J. In compliance with UL 498. 
K. Pre-wired pigtail connectors that accommodate Federal Specification Receptacles are approved. 

Must be crimped and welded terminal right angle application within the connector. 
L. Receptacle shall be Federal Specification, WC896 compliant. Marking should be clearly identifiable 

on face or strap. 
M. Acceptable Manufacturers: Cooper Wiring Devices, Pass & Seymour, Hubbell, and Leviton. 
N. Leviton 5362/ 5361, 20 Amp, ivory, white, grey, black, brown or almond. 

2.11 RECEPTACLES - DECORA - SPECIFICATION GRADE 

A. Impact-resistant nylon face. 
B. One-piece, triple-wire brass power contacts. 
C. Corrosion resistant, plated, wrap-around steel strap locked into assembly to prohibit strap from 

bending away from body. 
D. Terminal compartments isolated from each other for positive conductor containment. 
E. Available in hospital grade & specification grade. 
F. Heavy-duty compact design for easier installation and long-lasting performance. 
G. Automatic grounding clip standard for positive ground to metal boxes. 
H. All devices fit standard #26 opening wall plate. 
I. Side and back wire accepts #14 - #10 AWG. 
J. In compliance with UL 498. 
K. Pre-wired pigtail connectors that accommodate Federal Specification Receptacles are approved. 

Must be crimped and welded terminal right angle application within the connector. 
L. Receptacle shall be Federal Specification, WC896 compliant. Marking should be clearly identifiable 

on face or strap. 
M. Acceptable manufacturers: Cooper Wiring Devices, Pass & Seymour, Hubbell, and Leviton. 
N. Leviton 16352, 20 Amp, white, ivory, grey, black, or almond. 

2.12 GROUND FAULT CIRCUIT INTERRUPTING RECEPTACLES - STANDARD GRADE 

A. Side or screw pressure plate back wire with #14 or #12 AWG solid or y-stranded copper wire. 
B. Extra-long strap. 
C. High-impact resistant thermoplastic construction. 
D. Ground screw with a wire guide channel. 
E. Dual-direction test and reset buttons. 
F. Line and load terminations supplied backed out, and ready to wire. 
G. Two back wire holes per terminal. 
H. Ultrasonic welding of face to back body. 
I. Mis-wire label applied to load terminals. 
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J. GFCI receptacle are to have SafeLock protection. If critical components are damaged and ground 
fault protection is lost or if mis-wired, power to receptacle is disconnected. 

K. Class A rated GFCI 
L. 1-1/ 2 HP rating on Motor Control GFCI switch (2081 series). 
M. Button colors match the device face. 
N. Supplied with matching wall plate. 
O. In compliance with UL-943, UL-498, UL-508. 
P. Pre-wired pigtail connectors that accommodate Federal Specification receptacles are approved. 

Must be crimped and welded terminal right angle application within the connector. 
Q. Receptacle shall be Federal Specification, WC896 compliant. Marking should be clearly identifiable 

on face or strap. 
R. Acceptable Manufacturers: Cooper Wiring Devices, Pass & Seymour, Hubbell, and Leviton. 
S. Leviton 6898, 20 Amp, ivory, white, almond, or mahogany. 

2.13 TAMPER RESISTANT RECEPTACLES - COMMERCIAL 

A. Thermoplastic shutter for reliable tamper-resistant design. 
B. High-impact thermoplastic face and body. 
C. One-piece Brass Alloy grounding system. 
D. High performance copper alloy contacts assure the highest degree of blade retention. 
E. Ground contacts are encapsulated in thermoplastic body. 
F. Side or back wiring accepts #10, #12 or #14 AWG copper. 
G. Eight hold back wiring for convenient feed thru wiring. 
H. In compliance with UL-498. 
I. Pre-wired pigtail connectors that accommodate Federal Specification receptacles are approved. 

Must be crimped and welded terminal right angle application within the connector. 
J. Receptacle shall be Federal Specification, WC896 compliant. Marking should be clearly identifiable 

on face or strap. 
K. Acceptable manufacturers: Cooper Wiring Devices, Pass & Seymour, Hubbell, and Leviton. 
L. Leviton 8300-SG, 20 Amp, ivory, white, grey, red or brown. 

2.14 TAMPER RESISTANT RECEPTACLES - DECORA 

A. Thermoplastic shutter for reliable tamper-resistant design. 
B. High-impact thermoplastic face and body. 
C. One-piece Brass Alloy grounding system. 
D. High performance copper alloy contacts assure the highest degree of blade retention. 
E. Ground contacts are encapsulated in thermoplastic body. 
F. Side or back wiring accepts #10, #12 or #14 AWG copper. 
G. 8-hold back wiring for convenient feed thru wiring. 
H. In compliance with UL-498. 
I. Pre-wired pigtail connectors that accommodate Federal Specification Receptacles are approved. 

Must be crimped and welded terminal right angle application within the connector. 
J. Receptacle shall be Federal Specification, WC896 compliant. Marking should be clearly identifiable 

on face or strap. 
K. Acceptable manufacturers: Cooper Wiring Devices, Pass & Seymour, Hubbell, and Leviton. 
L. Leviton 16262-SG, 20 Amp, ivory, white, red or orange. 

2.15 ISOLATED GROUND RECEPTACLES - COMMERCIAL/ SPECIFICATION GRADE 
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A. All thermoplastic body construction. 
B. Impact-resistant nylon face. 
C. One-piece triple-wipe brass power contact. 
D. Available with side wiring only & side and back wire models capable of accepting #14 - #10 AWG 

copper or copper-clad wire. 
E. Terminal compartments isolated from each other for positive conductor containment. 
F. Automatic grounding clip assures grounding to metallic boxes. 
G. Easily accessible break off tabs to facilitate split circuit wiring. 
H. Plated steel strap for corrosion resistance. 
I. Combination Phillips/ slotted head screws backed out for ease of installation. 
J. In compliance with UL 498, NEMA WD-1. 
K. Pre-wired pigtail connectors that accommodate Federal Specification Receptacles are approved. 

Must be crimped and welded terminal right angle application within the connector. 
L. Receptacle shall be Federal Specification, WC896 compliant. Marking should be clearly identifiable 

on face or strap. 
M. Acceptable Manufacturers: Cooper Wiring Devices, Pass & Seymour, Hubbell, and Leviton. 
N. Leviton 8300-IG, 20 Amp, orange. 

2.16 ISOLATED GROUND RECEPTACLES - DECORA - HOSPITAL AND SPECIFICATION GRADE 

A. Impact-resistant nylon face. 
B. One-piece, triple-wire brass power contacts. 
C. Corrosion resistant, plated, wrap-around steel strap locked into assembly to prohibit strap from 

bending away from body. 
D. Terminal compartments isolated from each other for positive conductor containment. 
E. Available in hospital grade & specification grade. 
F. Heavy-duty compact design for easier installation and long-lasting performance. 
G. Automatic grounding clip standard for positive ground to metal boxes. 
H. All devices fit standard #26 opening wall plate. 
I. Side and back wire accepts #14 - #10 AWG. 
J. In compliance with UL 498. 
K. Pre-wired pigtail connectors that accommodate Federal Specification Receptacles are approved. 

Must be crimped and welded terminal right angle application within the connector. 
L. Receptacle shall be Federal Specification, WC896 compliant. Marking should be clearly identifiable 

on face or strap. 
M. Acceptable manufacturers: Cooper Wiring Devices, Pass & Seymour, Hubbell, and Leviton. 
N. Leviton 16362 - IG, 20 Amp, orange. 

2.17 RECEPTACLES - FLOOR OUTLET 

A. Solid brass covered plate with matching flush fitting brass cap. 
B. Receptacle made of durable thermoplastic. 
C. Supplied with foam rubber gasket. O-ring and metal, 18" cubic box. 
D. In compliance with UL 498. 
E. Pre-wired pigtail connectors that accommodate Federal Specification receptacles are approved. 

Must be crimped and welded terminal right angle application within the connector. 
F. Receptacle shall be Federal Specification, WC896 compliant. Marking should be clearly identifiable 

on face or strap. 
G. Acceptable manufacturers: Cooper Wiring Devices, Pass & Seymour, Hubbell, and Leviton. 
H. Leviton 5362/ 5361, 20 Amp, ivory, white, grey, black, brown, or almond. 
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2.18 TOGGLE SWITCHES - COMMERCIAL DUTY SPECIFICATION GRADE 

A. One-piece brass alloy contact arm. 
B. Thermoset body and cover for superior heat resistance. 
C. High strength polycarbonate toggle resists breaking and chipping under heavy abuse. 
D. Available with side wire or side and back wire models capable of accepting #14 - #10 AWG copper 

or copper-clad wire. 
E. Cam designed for fast make with positive break action to minimize arcing and prolong switch life. 
F. Heavy-duty toggle bumpers for smooth and quiet operation. 
G. Oversized silver alloy contacts for longer dependable switch life. 
H. Plated steel strap for corrosion resistance. 
I. Combination Phillips/ slotted head screws backed out for ease of installation. 
J. In compliance with UL 20. 
K. Switches shall be Federal Specification WC596 compliant. Marking should be clearly identifiable on 

face or strap. 
L. Acceptable Manufacturers: Cooper Wiring Devices, Pass & Seymour, Hubbell, and Leviton. 
M. Leviton CS120-2/ CS320-2/ CS420-2, 20 Amp, 120/ 277 V, ivory, white, black, grey, or almond. 

2.19 ROCKER SWITCHES - SPECIFICATION GRADE 

A. Impact-resistant thermoplastic nylon back body and frame. 
B. Cushioned nylon paddle assures smooth, quiet, long-term operation. 
C. Unique single rocking butterfly contact provides long term consistent performance with significantly 

fewer moving parts. 
D. Internal back and side wire capability for easy installation with #14 – 10 AWG stranded or solid 

copper/ copper clad wire. Terminals made of high conductivity brass and serrated for maximum wire 
gripping. 

E. Color-coded back bodies for positive identification of switch rating. 
F. Silver alloy contacts integrally formed to the butterfly actuator assures reliable performance. 
G. Integral auto ground clip for positive ground to metal boxes. 
H. Brass binding head terminal screws are combination Phillips/ slotted. All terminal screws backed out, 

ready to install. 
I. In compliance with UL 20. 
J. Switches are to be Federal Specification, WC596 compliant. Marking should be clearly identifiable 

on face or strap. 
K. Acceptable Manufacturers: Cooper Wiring Devices, Pass & Seymour, Hubbell, and Leviton. 
L. Leviton 5621-2/ 5623-2/ 5624-2, 20 Amp, 120/ 277V ivory, white, black, grey, almond. 

2.20 LIGHTED ROCKER SWITCHES - SPECIFICATION GRADE 

A. Impact-resistant thermoplastic back body and frame. 
B. Cushioned thermoplastic paddle assures smooth, quiet, long-term operation. 
C. Unique single rocking butterfly contact provides long term consistent performance with significantly 

fewer moving parts. 
D. Internal back & side wire capability for easy installation with #14 - 10 AWG stranded or solid copper/ 

copper clad wire. Terminals made of high conductivity brass and serrated for maximum wire 
gripping. 

E. Color-coded back bodies for positive identification of switch rating. 
F. Silver alloy contacts integrally formed to the butterfly actuator assures reliable performance. 

MCHUGH ENGINEERING ASSOCIATES, INC. 26 27 00 - 7 



 
 

  
 
 

 
           

    
        

 
  
     

 
       
          

  
 

    
 

      
   
    
     

     
     

  
      

 
   
     

       
      
   
    
     

  
    
      

       
     

     
 

        
   

    
      

 
     

 
  
    

      
    

     
     

        
      

CUSA Chiller Replacement 
100% Bid Set 

2023 03 15 

G. Integral auto-ground clip for positive ground to metal boxes. 
H. Brass binding head terminal screws are combination Phillips/ slotted. All terminal screws backed out, 

ready to install. 
I. In compliance with UL 20. 
J. Switches are to be Federal Specification, WC596 compliant. Marking should be clearly identifiable 

on face or strap. 
K. Acceptable manufacturers: Cooper Wiring Devices, Pass & Seymour, Hubbell, and Leviton. 
L. Leviton 5631-2/ 5633-2/ 5659-2/ 5649-2, 20 Amp 120/ 277V, ivory, white, brown, black, red, grey, or 

light almond. 

2.21 AC MOTOR RATED SWITCH 

A. 30 Amp and/ or 40 Amp, 600 V AC rated. 
B. Double-pole or triple-pole, single-throw. 
C. UL 508, UL 94 (flammability) Listed. 
D. All molded parts are made of thermoplastic material to assure superior resistance to repeated 

impact, chemical degradation, extreme temperature fluctuations, tracking and arcing. 
E. Positive-contact design enhances fast make/ slow break mechanism by minimizing bounce and 

arcing upon contact closure and teasing upon separation. 
F. Free-travel toggle design protects closed contacts from accidental disengagement and contact 

teasing. 
G. Silver alloy contacts provide maximum conductivity and prolonged service life. 
H. Side and back wire terminal screws accept up to #10 AWG solid copper wire. 
I. For standard #8 AWG wire, remove terminal clamp and use ring terminal. 
J. Oversized #10, triple-combination, vibration-resistant terminal screws. 
K. Mounting yoke is made from nickel-plated brass for superior corrosion resistance. 
L. Insulating barriers between terminal screws provide isolation from each phase. 
M. Devices are permanently marked with catalog number, Amperage, voltage, and horse-power ratings 

to assist with identification. 
N. Large toggle provides positive actuation, even when operated with gloved hand. 
O. Leviton MS302 (30 Amp, 2-Pole), MS 303 (30 Amp, 3-Pole), MS402 (40 Amp, 2-Pole) or MS403 (40 

Amp, 3-Pole) or equivalent by Cooper Wiring Devices, Hubbell or Pass & Seymour. 

2.22 SURFACE METAL RACEWAY AND WIREWAY 

A. Provide surface metal raceway system complete with all fittings, wiring, devices, etc. Surface 
raceway are to have baked enamel finish. 

B. These raceways are permitted only in dry locations where not subject to severe physical damage 
and must have metal not less than .04” thick. Do not use in hoistways and in any hazardous 
classified areas. 

C. The number, type, and size of conductors permitted in raceway are to be clearly marked on raceway 
or on shipping label. 

D. Splices and taps may be made providing raceway has an accessible removable cover. 
E. Wireway made of 14-gauge sheet metal forming a square trough with hinged cover and complete 

with couplings, 90°. elbows, tees, junction boxes, end plates, and supports may be used for surface 
wiring at load centers and other locations to the extent permitted by the NEC. 

F. Wireways in sizes 2-1/2" x 2-1/2" up to 12" x 12" square may be used; however, no conductor larger 
than that which the wireway is designed is to be installed therein. Wireway is to not contain more 
than 30 current carrying conductors at any cross-section and the sum of cross-sectional areas of all 
contained conductors at any cross-section is to not exceed 20% of the interior cross-sectional area 
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of wireway. 
G. Wireways are to be treated with rust resistant primer and finished with gray, baked enamel. 

2.23 MC CABLE 

A. Type; UL listed Type MC Cable with galvanized steel armor outer casing, color coded circuit 
conductors, insulated green grounding conductor. Each conductor insulated with thermoplastic 
insulation. 

B. NEC; Article 330, 518 and to comply with Federal Specification J-C-30B. 
C. Manufacturers: AFC Cable Systems MC, Alean Cable, BICC, Tamaqua Cable. 

2.24 FIRE ALARM MC CABLE 

A. Type; UL listed Type MC Cable with galvanized steel armor outer casing, bare grounding conductor, 
color-coded circuit conductors. Each conductor insulated with thermoplastic insulation. 

B. NEC; Article 760 and to comply with Federal Specification J-C-30B. 
C. Manufacturer: AFC Cable Systems Fire Alarm Cable or approved equal. 

2.25 SECURITY PLATES 

A. Receptacle, switch, telephone, and GFI plates in secure areas are to be made of minimum 14-gauge 
one piece die formed cold rolled steel. 

B. Baked white enamel finish, polyester powder, five-stage pre-treatment, 85% glass, minimum 2H 
hardness. 

C. Back plate 10-gauge prime galvanized steel with four threaded holes. Security screws Torx T-20. 
D. U.L. Listed. 
E. Manufacturers: Hubbell. 

PART 3 - EXECUTION 

3.01 WIRING DEVICES 

A. Lighting outlet boxes to have fixture studs – 3/8”. 
B. Exterior boxes shall be gasketed and watertight. 
C. Switch and device plates to be mounted with all four corners touching adjacent surface. 
D. All devices to be installed true and plumb. 
E. Switch plates and receptacles shall not be placed back-to-back in adjacent rooms. Offset locations a 

minimum of 0’-3” to restrict noise transfer. This shall also apply to TV outlets, telephone outlets, data 
outlets. 

F. All devices on opposite side of a fire resistance rated wall assembly are to be separated by a 
horizontal distance of not less than 2’-0”. 

G. Ground-fault circuit-interrupters are to be provided on all outdoor receptacle circuits, receptacle 
circuits within toilet and bathrooms, areas in close proximity to water, and wherever else indicated on 
the drawings or required by Code. While-in-use type covers are to be used in exterior wet locations. 

H. Tamper resistant receptacles are to be installed in day care areas, pediatric health care, psychiatric 
care as well as where indicated on the drawings. Refer to NEC 406.12 and 517.18 (C). 

I. Arc-fault circuit-interrupters shall be provided on all 15 Amp and 20 Amp receptacle branch circuits 
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in dwelling unit bedrooms. 
J. Dimmer switch devices shall be appropriately sized for derating when a minimum of two or more are 

ganged together in a common wall box. 

3.02 WIRING METHODS 

A. Exposed interior wiring, panel feeders, home runs, equipment feeders; EMT. EMT conduit shall be 
securely fastened at intervals not exceeding 10’-0” and within 3'-0” of all boxes. NOTE: Exposed 
means all wiring which is not installed within walls, above suspended ceilings, or within a 
pre-manufactured raceway. Any raceway that is to be exposed in a finished area is to be 
coordinated with the architect/ engineer prior to installation. 

B. Concealed branch circuiting above suspended ceilings, and in stud partitions; MC Cable. MC Cable 
shall be securely fastened at intervals not exceeding 4’-6”, and within 1’-0" of all boxes or fittings. All 
home runs are to be in EMT. 

C. Wiring in concrete slabs or decks is not permitted unless approved by the architect or structural 
engineer. 

D. Exposed exterior wiring; Intermediate rigid conduit. 
E. Wiring below concrete slabs in earth; PVC conduit. * Provide GRS conduit sweep elbow through 

concrete slab. 
F. Service wiring; PVC conduit encased in 0’-2" of reinforced concrete from utility transformer or pole to 

the building (below slab is not required to be encased). 
G. Concrete encasement; 0’-2" minimum cover around each conduit requiring encasement. 

Reinforcement consisting of 4" x 4" No. 4 wire mesh on top level of conduit. 
H. Emergency feeder from generator set (if outside building) to building; PVC conduit encased in 0’-2" 

of concrete, IMC within building. 
I. Minimum conduit size is 3/4"Ø. 
J. Flexible connections to all motors. Maximum length of flexible conduit is to be 3’-0". 

3.03 RACEWAY SYSTEMS 

A. All secondary wiring is to be installed in rigid metal conduit, electrical metallic tubing, or MC Cable as 
specified in these Specifications. 

B. Electrical metallic tubing shall be employed in lieu of rigid metal conduit in all locations except: 
1. Underground 
2. In gravel, cinder, concrete, or other sub-base floor construction. PVC may be used under 

floor. 
3. Horizontal runs in concrete floor slabs. PVC may be used in slabs. 
4. Where subject to possible mechanical injury 
5. In masonry construction below finished grade. PVC may be used. 
6. Vertically in poured concrete walls. 
7. For service work 
8. For main distribution feeders 

C. All raceway components shall be fastened at intervals not exceeding 8'-0". 
1. Conduits shall not fasten or come in contact with piping of other trades as installed in this 

building. 
2. Conduit is to be separated by a distance not less than 0’-6” from any water, steam or gas 

lines as may be installed in the building. 
D. Conduits and raceway systems are not to be run concealed in walls, partitions, and floor slabs. 

Conduit which must be exposed is to be arranged as to not pass in front of windows, doors, access 
panels, access doors, sky lights, HVAC equipment access for coil removal or filter removal or 
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required service clearances. 
E. Pulling fittings are to be provided for any conduit run which exceeds 200’-0 in length. 
F. All high voltage conduits (all conduit serving equipment over 600-volts) are to be painted red and 

labeled “HIGH VOLTAGE” on 10'-0” intervals. This does not apply to conduit below grade. 
G. All exposed fire alarm conduits are to be painted red, unless directed otherwise by the architect. This 

is to include the 120-volt feed to the control panel. Junction boxes are to be labeled “FIRE ALARM.” 
H. All emergency circuits (MC Cable and conduit) are to be painted red unless directed otherwise by 

the architect. Junction boxes are to be labeled “EMERGENCY XXXV.” Appropriate voltage is to be 
indicated. 

I. All conduits and raceway components installed under this Section for completion by others are to be 
provided with a pull wire affixed at both ends of conduit. 

J. Insulating bushings are to be used on all conduit terminations entering enclosures, boxes, and 
panels to protect the conductor from damage during installation. 

3.04 POWER WIRING 

A. Wire between motors, starters, disconnects and source. 
B. Verify proper motor rotation. Check for smooth operation. 
C. Furnish and install weatherproof disconnects, as indicated. 
D. All panel feeders are to be run in EMT raceway system. 
E. All wiring to roof top units, fans, and HVAC units is to be completely installed between panel, 

disconnect switches and motor or unit connections. 
F. Disconnects are to be mounted adjacent to electrical and mechanical equipment. Indoor installations 

are to utilize NEMA 1 enclosures. Outdoor installations are to utilize NEMA 3R enclosures. 

3.05 GROUNDING 

A. All electrical equipment and systems are to be grounded. 
B. Grounding system is to consist of a ground bus bar connected to a driven ground rod. Utilize ground 

type clamp fitting. 
C. All connections to conduit, equipment and devices are to be made with compression type 

connections. 
D. The grounding system is to comply with the NEC. 
E. All outside luminaires and poles are to be grounded. 
F. All equipment and devices are to be grounded in accordance with the manufacturer’s 

recommendations. 
G. The ground system is to have a resistance of 25 ohms or less in compliance with the NEC. Utilize 

the fall of point method. 
H. Furnish a ground system test report at the completion of the work. 
I. Substation area grounding is to be in accordance with local utility company standards. 

END OF SECTION 
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SECTION 26 28 16 - SAFETY SWITCHES - GENERAL DUTY 

* Residential, light commercial. 

PART 1 - GENERAL 

1.01 REFERENCE 

A. Refer to section 26 00 00 for requirements which are applicable to this section. 
B. Refer to NFPA and in particular National Electrical Code. 
C. Refer to NEMA, UL, and IEEE Standards. 

1.02 WORK INCLUDED 

A. Provide all labor, material, equipment, and supervision necessary to furnish and install and place 
into operation safety switches where indicated on the drawings and specified herein. 

1.03 SUBMITTALS 

A. Submit manufacturer's shop drawings of devices. 

1.04 QUALITY ASSURANCE 

A. Verify that all equipment is installed in accordance with the manufacturer's warranty requirements. 
B. Install systems and equipment in accordance with the National Electrical Code and local codes 

having jurisdiction. 
C. Provide adequate supervision of labor force to see that installations are correct. 

PART 2 - PRODUCTS 

2.01 GENERAL DUTY SAFETY SWITCHES 

A. APPLICATION DATA 
30 Amp-600 Amp 
240-volts AC 
NEMA 1 - General Purpose, painted sheet steel 
NEMA 3R - Rainproof, painted galvanized steel 
Standard - Non time delay fuse 
Maximum - Time delay (dual element) fuse 

B. CONSTRUCTION 
Visible blades 
Handle attached to box, not cover 
Handle position indicates "ON" or "OFF" 
Top hinged cover on NEMA 3R 
Operating mechanism is quick-make, quick-break 
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Plated current carrying parts 
Provisions for padlocking the switch in the "OFF" position 
Class R fuse kits for field installation 

C. NEUTRAL AND GROUNDING 
Provisions for field installation of insulated, groundable neutral 
Ground kits for field installation 

D. TERMINALS 
UL listed for Al or Cu wires 
UL listed for 60°C, or 75°C wires 

E. FUSE CLIPS 
Spring reinforced 
Plated 

F. APPLICATION 
Fusible - Class H or Class R 
Not fusible 

G. NEMA STANDARDS 
KS1 - 1975 

H. UL LISTING 
UL 98 Enclosed Switches 
Maximum HP ratings 

I. UL LISTED SHORT CIRCUIT RATING: 
100,000 rms symmetrical amperes with proper rejection kit and Class R fuses 10,000 rms 
symmetrical amperes with Class H fuses 

J. Acceptable Manufacturers: 
1. Siemens 
2. Cutler Hammer 
3. ABB Group 
4. Square D 

PART 3 - EXECUTION 

3.01 SAFETY SWITCHES 

A. Furnish and install safety switches on all motors which do not have integral equipment disconnect 
devices, local starters and/ or where indicated on the drawings. 

B. Furnish and install fused safety switches where indicated on the drawings. 
C. Safety switches shall be installed to meet the area classification as to standard, hazardous, 

rainproof, etc. 
D. Safety switches shall be installed securely to building structure or be provided with supplemental 

support steel such as angle iron or uni-strut when required to locate on other than building structure. 
E. All safety switches shall be grounded. 

END OF SECTION 
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